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(57) Abstract: A heat delivery element (16) for a shaving razor
with a heater (34) having a heater track (48) positioned between
an upper dielectric layer (110) and a lower dielectric layer (50).
The heater track is secured between the upper dielectric layer and
the lower dielectric layer by an adhesive layer (104) bonded to
the upper dielectric layer and the lower dielectric layer.
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HEATING MEMBER FOR A SHAVING RAZOR

FIELD OF THE INVENTION
The present invention relates to shaving razors and more particularly to heated

razors for wet shaving.

BACKGROUND OF THE INVENTION

Users of wet-shave razors generally appreciate a feeling of warmth against their
skin during shaving. The warmth feels good, resulting in a more comfortable shaving
experience. Various attempts have been made to provide a warm feeling during shaving.
For example, shaving creams have been formulated to react exothermically upon release
from the shaving canister, so that the shaving cream imparts warmth to the skin. Also,
razor heads have been heated using hot air, heating elements, and linearly scanned laser
beams, with power being supplied by a power source such as a battery. Razor blades
within a razor cartridge have also been heated. The drawback with heated blades is they
have minimal surface area in contact with the user’s skin. This minimal skin contact area
provides a relatively inefficient mechanism for heating the user’s skin during shaving.
However the delivery of more heat to the skin generates safety concerns (e.g., burning or
discomfort).

Accordingly, there is a need to provide a shaving razor capable of delivering safe

and reliable heating that is noticeable to the consumer during a shaving stroke.

SUMMARY OF THE INVENTION
The invention features, in general, a simple, efficient heat delivery element for a
shaving razor with a face plate having a skin contacting surface and an opposing inner
surface. A heater having a heater track is positioned between an upper dielectric layer
and a lower dielectric layer. A heat dispersion layer having a lower surface directly
contacts the inner surface of the face plate. An upper surface of the heat dispersion layer

directly contacts the lower dielectric layer of the heater.
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In other embodiments, the invention features, in general, a simple, efficient heat
delivery element for a shaving razor with a heater having a heater track positioned
between an upper dielectric layer and a lower dielectric layer. The heater track is secured
between the upper dielectric layer and the lower dielectric layer by an adhesive layer
bonded to the upper dielectric layer and the lower dielectric layer.

The details of one or more embodiments of the invention are set forth in the
accompanying drawings and the description below. It is understood that certain
embodiments may combine elements or components of the invention, which are disclosed
in general, but not expressly exemplified or claimed in combination, unless otherwise
stated herein. Other features and advantages of the invention will be apparent from the

description and drawings, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS
While the specification concludes with claims particularly pointing out and
distinctly claiming the subject matter that is regarded as the present invention, it is
believed that the invention will be more fully understood from the following description

taken in conjunction with the accompanying drawings.

Figure 1 is a perspective view of one possible embodiment of a shaving razor
system.

Figure 2 is an assembly view of one possible embodiment of a heat delivery
element that may be incorporated into the shaving razor system of Figure 1.

Figure 3 is a top view of one possible embodiment of a heater that may be
incorporated into the heat delivery element of FIG. 2.

Figure 4 is a cross section view of the heater, taken generally along line 4-4 of

FIG. 3.
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DETAILED DESCRIPTION OF THE INVENTION

Referring to FIG. 1, one possible embodiment of the present disclosure is shown
illustrating a shaving razor system 10. In certain embodiments, the shaving razor system
10 may include a shaving razor cartridge 12 mounted to a handle 14. The shaving razor
cartridge 12 may be fixedly or pivotably mounted to the handle 14 depending on the
overall desired cost and performance. The handle 14 may hold a power source, such as
one or more batteries (not shown) that supply power to a heat delivery element 16. In
certain embodiments, the heat delivery element 16 may comprise a metal, such as
aluminum or steel.

The shaving razor cartridge 12 may be permanently attached or removably
mounted from the handle 14, thus allowing the shaving razor cartridge 12 to be replaced.
The shaving razor cartridge 12 may have a housing 18 with a guard 20, a cap 22 and one
or more blades 24 mounted to the housing 18 between the cap 22 and the guard 20. The
guard 20 may be toward a front portion of the housing 18 and the cap 22 may be toward a
rear portion of the housing 18 (i.e., the guard 20 is in front of the blades 24 and the cap is
behind the blades 24). The guard 20 and the cap 22 may define a shaving plane that is
tangent to the guard 20 and the cap 22. The guard 20 may be a solid or segmented bar
that extends generally parallel to the blades 24. In certain embodiments, the heat delivery
element 16 may be positioned in front of the guard 20.

In certain embodiments, the guard 20 may comprise a skin-engaging member 26
(e.g., a plurality of fins) in front of the blades 24 for stretching the skin during a shaving
stroke. In certain embodiments, the skin-engaging member 24 may be insert injection
molded or co-injection molded to the housing 18. However, other known assembly
methods may also be used such as adhesives, ultrasonic welding, or mechanical fasteners.
The skin engaging member 26 may be molded from a softer material (i.e., lower
durometer hardness) than the housing 18. For example, the skin engaging member 26
may have a Shore A hardness of about 20, 30, or 40 to about 50, 60, or 70. The skin
engaging member 26 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

ethylene butadiene styrene (SEBS) TPEs (e.g., Kraton), polyester TPEs (e.g., Hytrel),
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polyamide TPEs (Pebax), polyurethane TPEs, polyolefin based TPEs, and blends of any
of these TPEs (e.g., polyester/SEBS blend). In certain embodiments, skin engaging
member 26 may comprise 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 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 in masking the
less pleasant feel of the harder material of the housing 18 and/or the fins against the skin
of the user during shaving.

In certain embodiments, the blades 24 may be mounted to the housing 18 and
secured by one or more clips 28a and 28b. Other assembly methods known to those
skilled in the art may also be used to secure and/or mount the blades 24 to the housing 18
including, but not limited to, wire wrapping, cold forming, hot staking, insert molding,
ultrasonic welding, and adhesives. The clips 28a and 28b may comprise a metal, such as
aluminum for conducting heat and acting as a sacrificial anode to help prevent corrosion
of the blades 24. Although five blades 24 are shown, the housing 18 may have more or
fewer blades depending on the desired performance and cost of the shaving razor
cartridge 12.

The cap 22 may be a separate molded (e.g., a shaving aid filled reservoir) or
extruded component (e.g., an extruded lubrication strip) that is mounted to the housing
18. In certain embodiments, the cap 22 may be a plastic or metal bar to support the skin
and define the shaving plane. The cap 22 may be molded or extruded from the same
material as the housing 18 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 comfort 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.g., medium and high impact polystyrene),
polyacetal, acrylonitrile-butadiene-styrene copolymer, ethylene vinyl acetate copolymer
and blends such as polypropylene/polystyrene blend, may have a high impact polystyrene
(i.e., Polystyrene-butadiene), such as Mobil 4324 (Mobil Corporation).
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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 Meisei 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 comprise 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 (i.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 heat delivery element 16 may include a face plate 30 for delivering heat to
the skin’s surface during a shaving stroke for an improved shaving experience. In certain
embodiments, the face plate 30 may have an outer skin contacting surface 32 comprising
a hard coating (that is harder than the material of the face plate 30), such as titanium
nitride to improve durability and scratch resistance of the face plate 30. Similarly, if the
face plate 30 is manufactured from aluminum, the face plate 30 may go through an
anodizing process. The hard coating of the skin contact surface may also be used to
change or enhance the color of the skin contacting surface 32 of the face plate 30. The
heat delivery element 16 may be mounted to either the shaving razor cartridge 12 or to a
portion of the handle 14. As will be described in greater detail below, the heat delivery
element 16 may be mounted to the housing 18 and in communication with the power

source (not shown).
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Referring to Fig. 2, one possible embodiment of the heat delivery element 16 is
shown that may be incorporated into the shaving razor system 10 of Figure 1. The face
plate 30 may be as thin as possible, but stable mechanically. For example, the face plate
30 may have a wall thickness of about 100 micrometers to about 200 micrometers. The
face plate 30 may comprise a material having a thermal conductivity of about 10 to 30
W/mK, such as steel. The face plate 30 being manufactured from a thin piece of steel
results in the face plate 30 having a low thermal conductivity thus helping minimize heat
loss through a perimeter wall 44 and maximizes heat flow towards the skin contacting
surface 32. Although a thinner piece of steel is preferred for the above reasons, the face
plate 30 may be constructed from a thicker piece of aluminum having a thermal
conductivity ranging from about 160 to 200 W/mK. The heat delivery element 16 may
include a heater (not shown) having a bridge 35 that is in electrical contact with micro-
controller and a power source (not shown), e.g. a rechargeable battery, positioned within
the handle 14.

The heat delivery element 16 may include the face plate 30, the heater 34, a heat
dispersion layer 36, a compressible thermal insulation layer 38, and a back cover 40. The
face plate 30 may have a recessed inner surface 42 opposite the skin contacting surface
32 (see FIG. 1) configured to receive the heater 34, the heat dispersion layer 36 and the
compressible thermal insulation layer 38. The perimeter wall 44 may define the inner
surface 42. The perimeter wall 44 may have one or more legs 46a, 46b, 46¢c and 46d
extending from the perimeter wall 44, transverse to and away from the inner surface 42.
For example, Fig. 2 illustrates four legs 46a, 46b, 46¢c and 46d extending from the
perimeter wall 44. As will be explained in greater detail below, the heater 34 may include
heater tracks and electrical tracks, not shown.

The heat dispersion layer 36 may be positioned on and in direct contact with the
inner surface 42 of the face plate 30. The heat dispersion layer 36 may have a lower
surface 37 directly contacting the inner surface 42 of the face plate 30 and an upper
surface 39 (opposite lower surface 37) directly contacting the heater 34 (for example, the
lower dielectric layer shown in FIGS 3 and 4). The heat dispersion layer 36 is defined as
a layer of material having a high thermal conductivity, and is compressible. For example,

the heat dispersion layer 36 may comprise graphite foil. Potential advantages of the heat
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dispersion layer 36 include improving lateral heat flow (spreading the heat delivery from
the heater 34 across the inner surface 42 of the face plate 30, which is transferred to the
skin contacting surface 32) resulting in more even heat distribution and minimization of
hot and cold spots. The heat dispersion layer 36 may have an anisotropic coefficient of
thermal conductivity in the plane parallel to the face plate 30 of about 200 to about 1700
W/mK (preferably 400 to 700 W/mK) and vertical to the face plate 30 of about 10 to 50
W/mK and preferably 15 to 25 W/mK to facilitate sufficient heat conduction or transfer.
In addition, the compressibility of the heat dispersion layer 36 allows the heat dispersion
layer 36 adapt to non-uniform surfaces of the inner surface 42 of the face plate 30 and
non-uniform surfaces of the heater 34, thus providing better contact and heat transfer.
The compressibility of the heat dispersion layer 36 also minimizes stray particulates from
pushing into the heater 34 (because the heat dispersion layer 36 may be softer than the
heater), thus preventing damage to the heater 34. In certain embodiments, the heat
dispersion layer 36 may comprise a graphite foil that is compressed by about 20% to
about 50% of its original thickness. For example, the heat dispersion layer 36 may have a
compressed thickness of about 50 micrometers to about 300 micrometers more preferably
80 to 200 micrometers.

The heater 34 may be positioned between two compressible layers. For example,
the heater 34 may be positioned between the heat dispersion layer 36 and the
compressible thermal insulation layer 38. The two compressible layers may facilitate
clamping the heater 34 in place without damaging the heater 34, thus improving
securement and assembly of the heat delivery element 16. The compressible thermal
insulation layer 38 may help direct the heat flow toward the face plate 30 and away from
the back cover 40. Accordingly, less heat is wasted and more heat may be able to reach
the skin during shaving. The compressible thermal insulation layer 38 may have low
thermal conductivity, for example, less than 0.30 W/mK and preferably less than 0.1
W/mK. In certain embodiments, the compressible thermal insulation layer 38 may
comprise an open cell or closed cellular compressible foam. The compressible thermal
insulation layer 38 may be compressed 20-50% from its original thickness. For example,
the compressible thermal insulation layer 38 may have a compressed thickness of about

400 pm to about 800 pm.
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The back cover 40 may be mounted on top of the compressible thermal insulation
layer 38 and secured to the face plate 30. Accordingly, the heater 34, the heat dispersion
layer 36 and the compressible thermal insulation layer 38 may be pressed together
between the face plate 30 and the back cover 40. The heat dispersion layer 36, the heater
34, and the compressible thermal insulation layer 38 may fit snugly within the perimeter
wall 44. The pressing of the various layers together may result in more efficient heat
transfer across the interfaces of the different layers in the heat delivery element 16. In
absence of this compression force the thermal transfer across the interfaces is insufficient.
Furthermore, the pressing of the layers together may also eliminate secondary assembly
processes, such as the use of adhesives between the various layers. The compressible
thermal insulation layer 38 may fit snugly within the perimeter wall 44.

Referring to FIG. 3, a top view of the heater 34 is shown. The heater 34 may have
a heater track 48 laid over a lower dielectric layer 50. One or more electrical tracks 52,
54, 56, 58, 60, 62, 64 and 66 may also be laid over the lower dielectric layer 50 such that
they are all spaced apart from the heater track 48. The one or more electrical tracks 52,
54, 56, 58, 60, 62, 64 and 66 may be positioned within a loop (e.g., perimeter) formed by
the heater track 48. The electrical tracks 52, 54, 56, 58, 60, 62, 64 and 66 may connect a
plurality of thermal sensors 70, 76, 80 and 86 to a micro controller 75. The
microcontroller may process information from the thermal sensors 70, 76, 80 and 86 and
adjust power to the heater track 48 to regulate temperature accordingly. The thermal
sensor 70 may be thermally connected to a sensor pad 68. Similarly, the thermal sensor
76 may be thermally connected to a sensor pad 74. The thermal sensors 70 and 76 and
respective sensor pads 68 and 74 may facilitate temperature control on one side of the
heater 34. A thermal sensor pad 84 may be thermally connected to the thermal sensor 86.
Similarly, a sensor pad 78 may be thermally connected to the thermal sensor 80. The
thermal sensors 80 and 86 and respective sensor pads 78 and 84 may facilitate
temperature control on another side of the heater 34. The thermal sensors 70 and 76 may
be positioned laterally between the sensor pads 68 and 74. The thermal sensors 80 and
86 may be positioned laterally between the sensor pads 78 and 84. The spacing of the
thermal sensors 70, 76, 80 and 86 and the sensor pads 68, 74, 78 and 84 may optimize

spacing for more efficient heating of the heater 34.
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One or more of the thermal sensors 70, 76, 80 and 86 may be independently
connected to the circuit board 75 to provide for redundant safety measure if one or more
of the thermal sensors 70, 76, 80 and 86 has a failure. At least one of the thermal sensors
70, 76, 80 and 86 may be spaced apart from the heater track 48 by a distance of about
0.05mm to about 0.10mm, which may help prevent direct heating of the thermal sensors
70, 76, 80 and 86 from the heater tracks. In addition, the sensor pads 68, 74, 78 and 84
may also be spaced apart from the heater track 48 to provide an accurate temperature
reading of the graphite foil layer shown in FIG. 2. The sensor pads 68, 74, 78 and 84 may
improve thermal connection to graphite foil layer to measure temperature quickly and
accurately. The sensor pads 68, 74, 78 and 84 may be spaced apart from a lateral edge 92
and 94 of the dielectric layer 50. For example the sensor pads may be spaced apart from
a center line “CL” of the dielectric layer by about 10-30% and from the closest lateral
edge 92 and 94 of the dielectric layer 50 by about 10-30%. The spacing and positioning
of the sensor pads 68, 74, 78 and 84 may facilitate accurate temperature reading by the
thermal sensors 70, 76, 80 and 86. The sensor pads may comprise a layer of copper. In
certain embodiments, the sensor pads 68, 74, 78 and 84 may each have a minimum
surface area greater than 0.3mm?, for example, about 0.3mm? to about 0.45 mm?. If the
surface area of one or more of the sensor pads 68, 74, 78 and 84 is too small, the thermal
sensors 70, 76, 80 and 86 may not be able to read small fluctuations in temperature and/or
the response time may be longer.

The heater 34 may include a feeder track 88 and 90 that are part of the bridge 35
and connect the micro-controller to the heater track 48. A width of the feeder tracks 88
and 90 may be more than 5 times a maximum width of the heater track 48 positioned
within the faceplate 30 of FIG. 2. The large width of the feeder tracks 88 and 90 supplies
energy to the heater track 48 and helps prevent the bridge 35 from becoming too hot to
the touch by minimizing the electrical resistance and hence the amount of heat generated.
The bridge 35 may be exposed to the consumer during shaving in order to facilitate
pivoting of the shaving razor cartridge 12 (see Fig. 1). Accordingly, if the bridge 35
becomes too hot, a consumer may be accidentally burned. Furthermore, the bridge 35
may not be insulated to prevent heat loss. Thus it may be advantageous for the bridge 35

to generate as little heat as possible.
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The lower dielectric layer 50 may comprise polyimide or polytetrafluoroethylene,
polyvinylchloride, polyester, or polyethylene terephthalate. The heater track 48 may
include copper tracks having a meander pattern forming a loop along a perimeter of the
lower dielectric layer 50. The heater track 48 may have varying widths. For example,
the heater track 48 may have a width of about 0.05mm to about 0.09mm in a first area
96a and 96b of the heater 34 and a width of about 0.07mm to about 0.12mm in a second
area 98a and 98b of the heater 34. In certain embodiments, the heater track 48 may have
a third area 100a and 100b having a width of about 0.10mm to about 0.2mm. Space may
be limited on the lower dielectric layer 50 due to the electrical tracks 52, 54, 56, 58, 60,
62, 64 and 66, the sensor pads 68, 74, 78 and 84 and the thermal sensors 70, 76, 80 and
84. Accordingly, the heat generation should be maximized and uniform as possible. In
certain embodiments, the layout of the heater track 48 may be symmetrical. For example,
the heater track 48 may have the same layout on a first side 72 of the centerline “CL” as
on a second side 82 of the centerline “CL”.

The varying width of the heater track 48 allows for lower resistance in areas with
more space and higher resistance in area of little space to achieve more uniform heat
generation. Accordingly, more an equivalent amount of heat may be generated by the
heater track 48 in a smaller space, for example in the first area 96a and 96b, compared to
a larger space, for example, in the second area 98a and 98b. The second area 98a and 98b
may be positioned toward a center line “CL” of the heater 34. The first area 96a may be
associated with the thermal sensors 80 and 86 and/or sensor pads 78 and 84 toward one
end 94 of the dielectric layer 50. Similarly, the first area 96b may be associated with the
thermal sensors 70 and 76 and/or sensor pads 68 and 74 on an opposing end of the
dielectric layer 50. For example, the sensor pads 78 and 84 and/or the thermal sensors 80
and 86 may be positioned between a pair of lengths 85a and 87a of the heater track 48
having a smaller width than a width for a length 89a and 91a of the heater track 48
located in the second area 98a. The second area 98a and 98b may have only the electrical
tracks positioned between the length 89a and 91a of the heater track 48 (e.g., no sensors
or sensor pads).

The first area 96b may be associated with the thermal sensors 70 and 76 and/or

sensor pads 68 and 74 toward one end 92 of the dielectric layer 50. Similarly, the first
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area 96b may be associated with the thermal sensors 70 and 76 and/or sensor pads 68 and
74 on an opposing end of the dielectric layer 50. For example, the sensor pads 68 and 74
and/or the thermal sensors 70 and 76 may be positioned between a pair of lengths 85b
and 87b of the heater track 48 having a smaller width than a width for a length 89b and
91b of the heater track 48 located in the second area 98b. The second area 98a and 98b
on each side of the heater 34 may not have any sensor pads or thermal sensors positioned
between the lengths of the heater track 48. For example, in the second area 98b, only the
electrical tracks 52, 54, 56, 58, 60, 62, 64 and 66 may positioned between the length 89b
and 91b of the heater track 48.

A third area 100a and 100b may be located toward a lateral edge 92 and 94 of the
dielectric layer 50. For example, the third area 100a may be positioned between the
thermal sensor 86 and the lateral edge 94. Similarly, the third area 100b may be
positioned on the other side of the dielectric layer 50, between the thermal sensor 70 and
the lateral edge 92. The third area 100a and 100b may lack thermal sensors, thermal
pads, and electrical tracks. Accordingly, the heater track 48 in the third area 100a and
100b may have the widest section of the heater track 48 because the space is not limited
by other electrical components. The layout of the first area 96a and 96b, the second area
98a and 98b and the third area 100a and 100b allow for more uniform distribution of heat
by having varying widths to account for space that may be needed by other electrical
components.

In certain embodiments, the heater track 48 may have a total resistance of about
1.5 to about 3 Ohms. The heater track 48 may have a meander pattern forming a loop
along a perimeter of the lower polyamide layer 50. For example the heater track 48 may
extend around the electrical tracks (i.e., the electrical tracks are positioned within a loop
formed by the heater track 48), the thermal sensors and the sensor pads. The meander
pattern forming a perimeter or loop and the lower resistance in the area of the thermal
sensors 70, 76, 80, 86 and the sensor pads 68, 74, 78 and 84 may facilitate delivery of
sufficient heat in the area of the sensors because the thermal sensors and sensor pads
generate no heat. The meander pattern of the heater track 48 may have the form of a
zigzag; veering to right and left alternately. In certain embodiments, meander pattern of

the heater track 48 may have a line or course with abrupt substantially 90 degree turns
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(e.g., train wave or square wave shape), to provide even more heater track 48 within a
given area of the heater 34.

Referring to FIG 4, a cross section view of the heater 34 is shown, taken
generally along the line 4-4 of FIG. 3. The heater 34 may include the lower dielectric
layer 50, a conductive layer 102 (that comprises the electrical tracks 52, 54, 56 and 58
and the heater track 48) an adhesive layer 104 and an upper dielectric layer 110. The
conductive layer 102 may have a thickness of about 10 pm to about 40 pm (i.e., the
electrical tracks 52, 54, 56, 58 and the heater tracks 48 have a thickness of about 10 pm
to about 40 um). The lower dielectric layer 50 may have a thickness of about 10 um to
about 30 um. The upper dielectric layer 110 may have a thickness of about 10 pm to
about 30 pm. The conductive layer 102 (comprising the electrical tracks 52, 54, 56 and
58 and the heater track 48) may be laid down on top of the lower dielectric layer 50.
Since there are spaces between the electrical tracks 52, 54, 56 and 58 and the heater track
48, the adhesive layer 104 may flow between the electrical tracks 52, 54, 56 and 58 and
the heater track 48 to improve integrity of the fragile conductive layer 102. The adhesive
layer 104 may form a strong bond between the upper dielectric layer 110 and the lower
dielectric layer 50. The adhesive layers 104 may also cover the conductive layer 102
(i.e., the heater track 48 and electrical tracks) creating a water proof seal. The various
materials and thickness that make up the heater 34 allow it to bend under its own weight,
thus making the heater 34 more malleable and less susceptible to breaking during
handling and assembly. In addition, the heater 34 takes up less space due to its thin
profile. In certain embodiments, the upper dielectric layer 110 and/or the adhesive layer
104 may be transparent. For example, the heater track 48 may be visible through the
upper dielectric layer 110 and the adhesive layer 104, but may be colored, if desired.

The heater 34 may be sufficiently thin to provide flexibility and sufficient heat
transfer. If the heater 34 (e.g., the lower dielectric layer 50) is too thick, poor heat
transfer may result. The heater 34 may also provide sufficient mechanical stability to
allow it to conform during assembly within the face plate 30 of FIG. 2. The lower
dielectric layer may prevent electrical contact with other layers of the heat delivery

element 16, but yet allow sufficient heat transfer. For example, the lower polyimide
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dielectric layer may prevent the heater track and the electrical tracks from directly
contacting the graphite layer or the inner surface of the face plate 30.

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 is 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”.
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CLAIMS
What is claimed is:
1. A heat delivery element (16) for a shaving razor comprising:

a heater (34) having a heater track (48) positioned between an upper dielectric
layer (110) and a lower dielectric layer (50), wherein the heater track is secured between
the upper dielectric layer and the lower dielectric layer by an adhesive layer (104) bonded

to the upper dielectric layer and the lower dielectric layer.

2. The heat delivery element (16) of claim 1 further comprising a face plate
(30) configured to receive the heater (34), the face plate having a skin contacting surface

(32) and an opposing inner surface (42).

3. The heat delivery element (16) according to any one of the preceding
claims wherein the upper dielectric layer (110) or the lower dielectric layer (50)
comprises polyimide, polytetrafluoroethylene, polyvinylchloride, polyester, or

polyethylene terephthalate.

4. The heat delivery element (16) according to any one of the preceding
claims further comprising an electrical track (52, 54, 56, 58, 60, 62, 64 and 66) having at
least one thermal sensor (70, 76, 80, 86) connected to at least one sensor pad (68, 74, 78
and 84).

5. The heat delivery element (16) according to claim 4 wherein the at least

one sensor pad (68, 74, 78 and 84) has a minimum surface area of 0.3mm? .

6. The heat delivery element (16) of claim 4 or 5 wherein the thermal sensor
(70, 76, 80, 86) is spaced apart from the heater track (48) by a distance of 0.05mm to
0.10mm.
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7. The heat delivery element (16) according to any one of the preceding
claims wherein the heater track (48) has a width of 0.05mm to 0.09mm in a first area

(964a, 96b) and a width of 0.10mm to 0.2mm in a second area.

8. The heat delivery element (16) of claim 5 or 6 wherein at least one of the

thermal sensors (70, 76, 80, 86) positioned adjacent the first area (96a, 96b).

9. The heat delivery element (16) according to any one of the preceding
claims wherein the heater track (48) has a meander pattern forming a loop along a

perimeter on the lower dielectric layer (50).

10. The heat delivery element (16) according to any one of the preceding

claims wherein the heater track (48) has a thickness of 10um to 40um.

11. The heat delivery element (16) according to any one of the preceding
claims wherein the upper dielectric layer (110) has a thickness of 10um to 30um and the

lower dielectric layer (50) has a thickness of 10um to 30um.

12. The heat delivery element (16) according to any one of the preceding
claims further comprising a pair of thermal sensors (70 and 76, 80 and 86) positioned

laterally between a pair of sensor pads (68, 74, 78 and 84).

13. The heat delivery element (16) according to any one of the preceding
claims further comprising a plurality of thermal sensors (70, 76, 80, 86) connected to a

micro controller (75).

14. The heat delivery element (16) according to any one of the preceding
claims further comprising a feeder track (88, 90) connecting the heater track (48) to a
microcontroller (75), wherein a width of the feeder track is more than 5 times a width of

the heater track.
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15. The heat delivery element (16) according to any one of the preceding
claims wherein the skin contacting surface (32) of the face plate (30) comprises a hard

coating.



WO 2018/136285

PCT/US2018/013237



PCT/US2018/013237

WO 2018/136285

2/4

8¢

Ve

oY

ge




PCT/US2018/013237

WO 2018/136285

h - b

qo0lL 996 86 qpg egg ©86 e96  B00)
26 o, ¥s 89 ass _ 09 BS8 99 gg
S e Tl L LT ameel U
i __“f_u_:ﬂﬁiﬁf[ri\,_:::::z §é= J%ﬁr ZE
m —:__ = i vnvﬂbm‘/ / m )JJ ;; | = = “
| I {IIIN\IIIA\II IIL / L — — o I | \ _IIIJn JI IJIIII/: IIIIIIII
Pwm 89 q/8 9, ¢5 V. |8y QW@ eLs 8, <9 owM Mo 8 \ 6
vm AR A S 28
L
J
30
ge"|
TT™~06
88—
A V)
V"
~-G/

¢ DId



WO 2018/136285 PCT/US2018/013237

4/4




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2018/013237

A. CLASSIFICATION OF SUBJECT MATTER

INV. B26B21/48
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

B26B HO5K

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

28 December 2016 (2016-12-28)

» <

A paragraphs [0045],
figures 1, 2, 4

X EP 3 109 016 Al (GILLETTE CO LLC [US]) 1-8,10,
paragraphs [0013] - [0022]; figures 2-5 15

Y US 2010/031510 Al (GESTER MATTHIAS [GB] ET 15
AL) 11 February 2010 (2010-02-11)
[0039] - [0042]; 1-14

A US 2015/197019 Al (HODGSON MATTHEW JAMES 1-15
[GB] ET AL) 16 July 2015 (2015-07-16)
paragraphs [0020] - [0023]; figures 1-3

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

28 March 2018

Date of mailing of the international search report

13/04/2018

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Rattenberger, B

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2018/013237
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 3109016 Al 28-12-2016 AU 2016284016 Al 21-12-2017
CA 2989435 Al 29-12-2016
CN 107787267 A 09-03-2018
EP 3109016 Al 28-12-2016
US 2016375597 Al 29-12-2016
WO 2016209747 Al 29-12-2016

US 2010031510 Al 11-02-2010 AU 2009279687 Al 11-02-2010
BR PI0916869 A2 09-08-2016
CA 2733179 Al 11-02-2010
CN 102112276 A 29-06-2011
EP 2337657 Al 29-06-2011
JP 5518862 B2 11-06-2014
JP 2011530332 A 22-12-2011
KR 20110040879 A 20-04-2011
RU 2011103098 A 20-09-2012
US 2010031510 Al 11-02-2010
US 2015068043 Al 12-03-2015
WO 2010017253 Al 11-02-2010

US 2015197019 Al 16-07-2015 AU 2015206689 Al 14-07-2016
AU 2015206693 Al 14-07-2016
AU 2015206694 Al 21-07-2016
AU 2017232211 Al 12-10-2017
AU 2017232212 Al 12-10-2017
AU 2017232213 Al 12-10-2017
CA 2936939 Al 23-07-2015
CA 2936942 Al 23-07-2015
CA 2936945 Al 23-07-2015
CN 105916640 A 31-08-2016
CN 105916641 A 31-08-2016
CN 105916643 A 31-08-2016
EP 3094454 Al 23-11-2016
EP 3094455 Al 23-11-2016
EP 3094457 Al 23-11-2016
JP 2017502778 A 26-01-2017
JP 2017502779 A 26-01-2017
JP 2017502781 A 26-01-2017
RU 2016131224 A 20-02-2018
RU 2016131225 A 20-02-2018
RU 2016131226 A 20-02-2018
SG 11201605338X A 28-07-2016
SG 11201605341W A 28-07-2016
SG 11201605388V A 28-07-2016
US 2015197019 Al 16-07-2015
US 2015197020 Al 16-07-2015
US 2015197021 Al 16-07-2015
US 2017066148 Al 09-03-2017
US 2017066149 Al 09-03-2017
US 2017203453 Al 20-07-2017
WO 2015108801 Al 23-07-2015
WO 2015108805 Al 23-07-2015
WO 2015108806 Al 23-07-2015

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - wo-search-report
	Page 23 - wo-search-report

