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ABSTRACT

A shaving razor (1) includes a cartridge (12) having a cartridge housing (20) and a handle (14).
The cartridge housing (20) has a front edge and two side edges extending from the front edge to
the rear edge. One or more shaving blades (28) are located on the housing and between the front
edge and the rear edge. A connecting member (18) is connected to the cartridge housing and
includes a deflectable element (162, 164) defining at least a portion of an opening (178)
extending through the connecting member. The handle includes a handle interconnect member
that includes a protrusion (166) having an enlarged distal end (180) and angled side surface (182,
184) extending from the distal end (180) to a base (186).
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SHAVING SYSTEM

The invention relates to shaving assemblies.

In recent years shaving razors with various numbers of blades have been
proposed in the patent literature as described, e.g., in U.S. Patent No. 5,787,586, which
generally describes a razor with a handle and cartridge connected thereto, and
commercialized as the three-bladed Mach III razor by The Gillette Company.

In one aspect, the invention features a shaving razor that includes a
cartridge having a cartridge housing and a handle. The cartridge housing has a front edge,
a rear edge and two side edges extending from the front edge to the rear edge. One or
more shaving blades are located on the housing and between the front edge and the rear
edge. A connecting member is connected to the cartridge housing and includes a
deflectable element defining at least a portion of an opening extending through the
connecting member. The handle includes a handle interconnect member that includes a
protrusion having an enlarged distal end and angled side surfaces extending from the
distal end to a base. The enlarged distal end of the protrusion having a dimension greater
than a dimension of the opening such that inserting the protrusion deflects the deflectable
element to secure the connecting member to the handle interconnect member.

'Implementations can mclude a trimmimg assembly connected to the
housing. In some embodiments, the trimming assembly includes a trimming blade. In

some cases, the connecting member is configured such that the trimming blade can be

guided along a skin surface using the handle for a trimming operation.

In another aspect, the mvention features a shaving assembly including a
housing having a front edge and a rear edge. One or more shaving blades are located
between the front edge and the rear edge of the housing. Connected to the housing is a
trimming assembly that includes a trimming blade. A connecting member connected to
the housing is configured to releasably connect the housing to a razor handle.

In another embodiment, the invention features a shaving razor that
includes a connecting member, a cartridge housing pivotally connected to the connecting
member and a handle connected to the connecting member. The housing and connecting
member including pivot structure forming a pivot axis to allow rotation of the cartridge
housing relative to the connecting member. The cartridge housing has a front edge and a

rear edge and including a cam surface. One or more shaving blades are located between
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the front edge and the rear edge of the cartridge housing. The handle has a plunger biased

toward the cartridge housing with the plunger contacting the cam surface a horizontal
distance of no less than about 0.8 mm from the pivot axis.

In some implementations, the plunger contacts the cam surface a direct
distance from the pivot axis of at least about 2.5 mm. The one or more blades can be
located at a rear portion of the cartridge housing, the rear portion defined between the
pivot axis and the rear edge of the cartridge housing. In some case, the horizontal
distance varies as the housing is rotated relative to the connecting member, such as from a
minimum distance of about 0.8 mm or more to a maximum distance of about 3.5 mm or
less. In some embodiments, a direct distance of a point of contact between the plunger
and the cam surface from the pivot axis varies from a minimum of about 3 mm or more to
a maximum of about 5 mm or less.

In some embodiments, the plunger applies a biasing force to the housing to
achieve a torque at the pivot axis of at least about 1.5 N-mm. In certain cases, the plunger
applies a biasing force to the housing to achieve a torque at the pivot axis of between
about 1.5 N-mm and 6 N-mm, such as about 3.5 N-mm.

In certain implementations, an elastomeric member is secured to the
housing assembly. The elastomeric member may include a fin.

In some cases, a clip retains the one or more blades on the housing. A leg
of the clip may be received by an aperture formed by the housing and located between the
front and rear edges.

In some embodiments, the connecting member is configured such that the
trimming blade can be guided along a skin surface using the handle for a trimming
operation. In some cases, the connecting member is connected to the housing and
includes a deflectable element defining at least a portion of an opening extending through

the connecting member. The connecting member can include a pair of opposing

deflectable elements that define at least a portion of an opening extending through the

connecting member. In some cases, the handle comprises a handle interconnect member
including a protrusion sized to be received by the opening. In some embodiments, the
protrusion has an enlarged distal end and angled side surfaces extending from the distal
end to a base, the enlarged distal end of the protrusion having a dimension greater than a

dimension of the opening such that inserting the protrusion into the opening deflects the



10

15

20

23

30

CA 02700307 2010-04-21
-3-
deflectable elements to secure the connecting member to the handle interconnect member.

The protrusion can have angled side surfaces that have a projected apex angle of between

about 45 and 60 degrees, such as about 52 degrees.
In many embodiments, a plunger extends through an opening defined by

the handle interconnect member and extending through the protrusion, the plunger
configured to contact a surface of the cartridge housing. In some cases, the connecting
member provides pivot structure defining a pivot axis for pivoting of the housing with

respect to the connecting member. The plunger can be spring biased in a direction toward

the housing.
In some embodiments, a movable pusher is configured to disengage the

connecting member and the interconnect member. The pusher can be configured to
contact the connecting member to disengage the connecting member and the handle
interconnect member includes an aperture for shidably receiving the pusher. In some
cases, the aperture is spaced from the protrusion. In some embodiments, the pusher is
configured to contact the deflectable element to disengage the deflectable element from
the side surface of the protrusion. The pusher can be spring-biased away from the
connecting member. In certain cases, the pusher extends from an ejector button. The
button can include a button substrate with the pusher extending integrally therefrom. In
some embodiments, the pusher comprises a pair of arms. The ejector button can also be
spring-biased.

In some embodiments, a handle is releasably attached to the cartridge. In

other cases, a handle is permanently attached to the cartridge, e.g., to form a disposable

razor.

Aspects can include one or more of the following advantages. The
connection formed between the connecting member and the handle can secure the
cartridge to the handle for use during a trimming operation using a trimming assembly.
The connecting member can be easily disengaged from the handle by actuating the release
button, which causes the pusher to engage the connecting member. Increasing spacing of
the contact point between the plunger and the housing from the pivot axis tends to provide
leverage for biasing the blade unit toward its rest, spring-biased position.

Other advantages and features of the invention will be apparent from the

following description of particular embodiments and from the claims.
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Fig. 1 is a perspective view of a razor.

Fig. 2 is a perspective view of the razor of Fig. 1 with the cartridge

disconnected from the handle.
Fig. 2A is a perspective view of the handle of Fig. 2.

Fig. 3 is a front view of the cartridge of Fig. 2.

Fig. 3A is a sectional view of an elastomeric member of Fig. 3 taken along
line A-A m Fig. 3.

Fig. 3B is a rear view of the cartridge of Fig. 3.

Figs. 3C and 3D are perspective views of the cartridge of Fig. 3.

Fig. 4 1s a front view of a cartridge housing including an elastomeric

member.

Fig. 5 is a sectional view of the cartridge of Fig. 3 taken along Iine 5-5 in
Fig. 3.

Fig. 6 is a sectional view of the clip of Fig. 5.

Fig. 7 is vertical sectional view showing the relative positions of some of
the components of a cartridge of the Fig. 1 razor.

Fig. 8 is a top view of a cutting member of the Fig. 3 cartridge.

Fig. 9 is a front view of the Fig. 8 cutting member.

Fig. 10 is a vertical sectional view of the Fig. 8 cutting member.

Fig. 11 is an enlarged vertical sectional view of the Fig. 8 cutting member.

Fig. 12 is a vertical sectional view of a prior art cutting member.

Fig 13 is a perspective view of a blade unit of the Fig. 1 razor with the
primary blades removed.

Fig. 14 is a plan view of a trimming assembly of the Fig. 13 blade unit.

Fig. 15 is a rear elevation of the Fig. 14 trimming assembly.

Fig. 16 is a bottom view of the Fig. 14 trimming assembly.

Fig. 17 is a front elevation of the Fig. 14 trimming assembly.

Fig. 18 1s a vertical sectional view, taken at 18-18 of Fig. 16, of the

housing of the Fig. 3 blade unit.
Fig. 19 is a vertical sectional view, taken at 19-19 of Fig. 16, of a portion

of the Fig. 3 blade unit.
Fig. 20 is a vertical sectional view, taken at 19-19 of Fig. 16, of a portion
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of the Fig. 3 blade unit.
Fig. 21 is a perspective view of the Fig. 3 blade unit with the blades

removed.
Fig. 22 is a perspective view of the rear of the housing of the Fig. 3 blade
5 unit.
' Fig. 23 is a sectional view of the blade unit of Fig. 3.
Fig. 24 is a rear perspective view of the housing including elastomeric

member of Fig. 4.

Fig. 25 1s an end view of the housing including elastomeric member of Fig.

10 24.
Fig. 26 1s a front view of the cartridge of Fig. 3.

Fig. 27 is a section view of the blade unit of Fig. 3 weighted against skin.
Fig. 28 is an exploded view of the handle of Fig. 2A and Fig. 28A 1s a
detail view of some of the components of Fig. 28 within area A.
15 Figs. 29 and 30 are front and side views, respectively, of a handle

interconnect member.

Figs. 31-33 are top, front and side views, respectively, of a release button.
Figs. 34 and 35 are front and section views of a plunger.
Figs. 36-38 are rear, front and top views, respectively, of a connecting

20 member.

Fig. 37A 1s a detail view of a finger of the connecting member of Figs.

36-38. |
Fig. 39 is a section view of the handle through line 39 of Fig. 2A including

the connecting member.
25 Fig. 40 is a section view of the cartridge of Fig. 3.

Fig. 41 is a section view of the handle of Fig. 2A connecting with the

connecting member of Figs. 36-38.
Fig. 41A is a section view of the handle of Fig. 2A through line 41-41

showing the release button being actuated to disconnect the cartridge from the handle.
30 Figs. 42 and 43 are section views of the handle of Fig. 2A through line

42-42 showing, respectively, the release button of Figs. 31-33 in its rest and actuated

positions.
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Fig. 44 1s a section view of the handle casing including release button.

Pig. 45 is a side view of the razor of Fig. 1 weighted against skin during a
trimming operation

Fig. 46 is a front view of the razor of Fig. 1.

Fig: 47A is a section view of the cartndge of Fig. 3 in the rest position and
plunger of Figs. 34 and 35 and Fig. 47B is a section view of the cartridge of Fig. 3 in the
fully rotated position and the plunger of Figs. 34 and 35.

Referring to Figs: 1 and 2 shaving razor 10 includes disposable cartridge
12 and handle 14 (Fig. 2A). Cartridge 12 includes a connecting member 18, which
removably connects cartridge 12 to handle 14, and a blade unit 16, which is pivotally
connected to connecting member 18, Referring also to Figs. 3, 3C and 3D, the blade unit
16 includes plastic housing 20, guard 22 at the front of housing 20, cap 24 with
lubricating strip 26 at the rear of housing 20, five blades 28 between guard 22 and cap 24,
and trimming blade assembly 30 (Fig. 3C) attached to the rear of housing 20 by clips 32,
which also retain blades 28 within housing 20.

Referring to Fig. 4, which shows blade unit 16 with the blades removed,
housing 20 of blade unit 16 has inwardly facing slots 33 in side walls 34 for receiving
ends of blade supports 400 (see Fig. 7). Housmg 20 also has respective pairs of resilient
arms 36, extending from the side walls, on which each blade 28 is resiliently supported.
Blades 28 are located in a relatively unobstructed region between the side walls 34, e.g.,
to provide for ease of rinsing of the cartridge during use.

Referring back to Fig. 3, cap 24 provides a lubricious shaving aid and is
received in slot 38 (Fig. 4) at the rear of housing 20. Cap 24 may be made of a material
comprising a mixture of a hydrophobic material and a water leachable hydrophilic
polymer material, as is known in the art and described, e.g., in U.S. Pat. Nos. 5,113,585
and 5,454,164

Referring to Figs. 3, 3B, 3C and 3D, clips 32 are secured near respective
sides of housing 20 and inside side walls 34. Bach clip 32 passes through a pair of slots
40 and 42 (Pig. 4) located between front edge 44 and rear edge 46 of the blade unit 16
(see also Fig. 4). Preferably, clips 32 are formed of 5052 — H16 Aluminum and are about
0.3 mm thick. As will be described in greater detail below, by locating the clips 32

in-board of the front and rear edges 44, 46 of blade unit 16, the clips interfere less with
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certain shaving features of the razor 10. Additionally, by threading the clips 32 through
slots 40 and 42 in the housmg 20 and bending legs 50 and 52 to a desired curvature, the

clips 32 may be very securely mounted on the housing 20.

Referring now to Fig. 5, the chips 32, as noted above, retain the blades 28
within housing 20. The clips 32 also locate cutting edges 408 of the spring-biased blades
28 at a desired exposure when in the rest postlion. Legs 50 and 52 of the chps 32 are
threaded through the slots 40 and 42, respectively, and wrap around the bottom of the
housing 20.

As can be seen in Rig. 5, the distance D, which leg 50 is threaded through
housing 20 is greater than the distance D, which leg 52 1s threaded through the housing.
This is due, in part, to trimming blade assembly 30 being located at the rear of the housing

20 and being also secured to the housing 20 by the clips 32. Referring now to Fig. 6, legs
50 and 52 include relatively straight portions 54, 56 extending through the housing 20 and

~multiple bends 58, 60, 62, 64 formung relatively bent portions 66, 68 (e.g., by crimping

metallic clips over surfaces 61, 63, 65, 67 and beyond their elastic limit). The bends 58,
60, 62 and 64 mmpart a desired curvature to the legs 50 and 52 of the clips 32, generally
corresponding to the shape of the housing 20. The discontinuous nature of the curvature
of the legs 50 and 52 tends to mhibit straightening out of the legs. As shown, o,
(measwred from vertical 53) is between about 91 and 93 degrees, e.g., about 92.2 degrees,

a; (measured from horizontal 55) is between about 42 and 44 degrees, e.g., about 43

degrees, a(measured from vertical 57) is between about 91 and 94 degrees, e.g., about
92.4 degrees and o, (measured from horizontal 59) is between about 19 and 22 degrees,
e.g., about 20.4 degrees. The curvature of a leg is defined herein as the sum of the angles
o of the individual bends. Because the sum of a; and o, is greater than the sum of o and oy,
leg 50 has a greater curvature than leg 52. Both legs 50 and 52, however, have a
curvature of greater than 90 degrees. As shown, leg 50 has a curvature (i.e., o) plus o) of
about 135 degrees (preferably between about 91 and 150 degrees) and leg 52 has a
curvature (i.e., a3 plus o) of about 113 degrees (preferably between about 91 and 130
degrees). Straight portions 54, 56 and end portions 71 and 73 of the legs 50, 52 form
projected angles ©. In the embodiment shown, a smaller ® is preferable, such as no

greater than about 80 degrees. As shown, @, 1s about 47 degrees and ©, is about 70
degrees. The legs 50, 52 can also be averbent to preload the clips 32 against the housing
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providing added security thereto. For example, in the embodiment shown in Fig. 5, bend
60 applies a slight load to the housing 20 at the contact point 73 between bend 60 and the

iyl

housing.
Threading clips 32 through the housing and bending legs 50 and 52 can

provide several advantages. For example, a wider blade unit 16 can be provided without
substantial increase in length of the clips 32, because the clips 32 are positioned mboard
of the blade unit's front and rear edges 44, 46. This 1s in contrast to, e.g., U.S. Pat. No.
6,035,537, which employs metal clips that wrap around the housing's periphery and over
front and rear sides of the blade unit. Also, straight portions 54 and 56 of the legs 50 and
52 are relatively enclosed within slots 40 and 42 of the housing 20 and bent over the
housing using relatively sharp bends (i.¢., bends having a relatively short bend radius).
This bend geometry can provide very secure attachment of the clips 32 to the housing 20,
making removal of the clips 32 from the slots 40 and 42 difficult without breaking the
clip. Additionally, by forming the clips 32 of metal and bending the metal sharply, it can
be relatively difficult to straighten the clips sufficiently to pull the bent portions 66, 68
through the slots 40, 42. As another example, an in-board clip arrangement facilitates use
of a longer and wider guard, described in greater detail below.-

Referring to Figs. 7-12, 1t 1s seen that each elongated blade 28 is supported
on a respective elongated bent support 400 having an elongated lower base portion 402,
an elongated bent portion 404 and an elongated platform portion 406 on which the blade
28 is supported. The blade span i1s defined as the distance from the blade edge to the skin
contacting element immediately in front of that edge as measured along a tangent line
extending between the element and the blade edge. The cutting edges 406 of each blade
are separated from cutting edges 408 of adjacent blades by the inter-blade span distance
S2 = S3 = S4=S5, the inter-blade span is between 0.95 mm and 1.15 mm, preferably
between 1.0 mm and 1.1 mm and most preferably about 1.05 mm. The blade exposure is
defined to be the perpendicular distance or height of the blade edge measured with respect
to a plane tangential to the skin contacting surfaces of the blade unit elements next in
front of and next behind the edge. Because the cutting edges all rest against clips 32

when at rest, they are in a common plane, such that the exposures of the three

intermediate blades are zero. The front blade 28 has a negative exposure of -0.04 mm,
and the last blade 28 has a positive exposure. The decreased exposure on the first blade
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and increased exposure on the last blade provides for improved shaving performance as
described in U.S. Patent No. 6,212,777. The span S1 from the front rail 409 to the cutting
edge of the front blade 28 is 0.65 mm, and the distance SC from the cutting edge of the
last blade 28 to the tangent point on lubricating strip 26 of cap 24 is 3.16 mm.

The increased number of blades tends to desirably distribute compressive
forces of the blades against the skin, but will increase the area taken up by the blades if
the spans remain the same, with potential difficulties m maneuverability and trimming.
Reducing spans for an increased number of blades tends to desirably reduce the overall
area taken up by blades and to reduce the bulge of skin between cutting edges with a
potential improvement in comfort. Reducing the span, however, can reduce the rinsability
and ability to clear shaving debris from the blade area. In a five-bladed razor, the lower
end of the span range of 0.95 mm provides good comfort but increased potential for
problems associated with clearing shaving debris, and the upper end of the span range of
1.15 mm provides good clearing of shaving debris but potential for skin bulge and
decreased comfort, such that span values within the range, and in particular, values closer
to the most preferred 1.05 mm span, provide a good balance of reduced size and good
cornfort while maintaining sufficient rinsability to avoid shaving debris problems. The
distance ST from the first cutting edge 408 to the last cutting edge 408 is four times the
inter-blade span and thus is between 3.8 mom and 4.6 nam, preferably between 4.0 mm and
4.4 mm and most preferably about 4.2 mm, i.e., betwéen 4.1 mm and 4.3 mm.

Referting to Figs. 8-12, blade 28 is connected to platform portion 406 by
thirteen spot welds 410 applied by a laser that melts the metal of blade 28 at the weld area
WA to create molten metal, which forms the weld 410 to platform portion 406 uﬁon
cooling. The weld area WA is an area of attachment at which the blade is secured to the
platform portion, The weld area WA is located within a flat portion FP of platform
portion 406. The blade length LB from cutting edge 408 to blade end 450 is less than
Iam, preferably less than 0.9 mm, and most preferably about 0.85 mm. Blade 28 has a
uniform thickness portion 412 that is supported on platform portion 406 and a tapered
portion 414 that extends beyond the front end 452 of platform portion 406.

" Blongated bent metal support 400 is made of metal that is between 0.004"
and 0.009" thick (dimension T), preferably metal between 0.005" and 0.007 thick, and

most preferably metal about 0.006" thick. Platform portion 406 has a length LP length
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from its front end 452 to the bent portion 404 less than 0.7 mm, preferably less than 0.6
mm, and most preferably about 0.55 mm. The bent portion 404 has an inner radius of
curvature R that is less than 0.1 mm, preferably less than 0.09 mm and most preferably
less than 0.08 mm. The angle a between base portion 402 and platform portion 406 is
between 108 degrees and 115 degrees, preferably betweenl10 degrees and 113 degrees,
most preferably about 111.5 degrees.

Because angled support 400 1s cut and formed from thinner metal, it
facilitates providing a reduced radius of curvature R, thereby permitting a greater
percentage of the platform portion to be flat. The use of thinner material for the support
also facilitates the ability to provide a larger percentage of the platform area flat after
forming. A minimum size flat area is needed to accurately and reliably support blade 28,
which has a reduced length for its uniform thickness portion 412, owing to the shorter
length. The shorter uniform thickness portion 412 can be employed, while still
maintaining necessary accurate blade support, because the extent of curved areas of
platform portion 406 outside of the flat area FA has been reduced. Such accurate blade
support is necessary to- provide desired blade geometry for desired shaving performance.

Referring to Fig. 13, trimming blade assembly 30 is secured to the back of
housing 20 and includes blade carrier 502 and trimming blade 504 mounted thereon.
Blade carrier 502 is made of 0.011" thick stainless steel sheet metal that has been cut and
formed to provide structures for supporting trimming blade 504 and defining a trimming
guard and cap surfaces therefore and for attaching to housing 20.

Referring to Figs. 13-19, blade carrier 502 has rear wall 506, upper tabs
508, 510 bent to extend forward at the two ends from the top of rear wall 506, lower wall
512 bent to extend forward along the length of rear wall 506 at the bottom of rear wall
506, and two lateral side portions 514, 516, each of which is made of a lateral tab 518

bent to extend forward from a respective side at an end of rear wall 506 and a vertical tab
520 bent to extend upward from a respective end of lower wall 512.

The central portion of rear wall 506 is open at its lower portion, providing
a gap 522 that is located between lower, terminating surface 526 of rear wall 506 and
trimming guard 528, which extends upward from lower wall 512. Two alignment
surfaces 530 are positioned a precise distance from the bottom of terminating surface 526

at the two ends of terminating surface 526. Trimming blade 504 is welded to interior
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surface  of rear wall 506 by thirteen spot welds 534 with cutting edge 536 of trimming
blade 504 aligned with alignment surfaces 530, All of the edges around gap 524, which
will come in contact with the user's skin, are rounded to provide a radius of curvature of
0.2 mum so that the edges will not be felt by the user.

Referring to Figs. 13, 15-20, gap 522 exposes cutting edge 536 of
trimming blade 504. As is perhaps best seen in Fig. 19, rear wall 506 and its lower
terminating surface 526 provide a timming cap for tronming blade 504 and its
cutting edge 536 and define the exposure for trimming blade 504. Refetring to Figs. 13
and 20, two skin protection projections 537 spaced part way i from the two ends extend
into the space behind a tangent line from trimming cutting edge 536 to trimoming guard
528 to limit the amount that the user's skin can bulge mnto the space between the trimming
cutting edge 536 and the trimmmng guard 528.

Referring to Figs. 14 and 16, upper side tabs 508 and 510 have upper slots
538 and lower wall 512 has aﬁgncd slots 540 for receiving clips 32 used to secure
trimming blade assembly 30 to housing 20. Referring to Figs. 13 and 16, lower wall 512
also has recesses 542 for mating with projections 544 on housing 20 to facilitate aligning
and retaining assembly 30 in proper position on housing 20.

Referring to Figs, 13, 16, 18, 19, 21, 22, lower wall also has four debris
removal slots 546 that are aligned with four recessed debris removal passages 548 in
housing 20 to permit removal of shaving debris from the region behind and below cutting
edge 536 during shaving.

In manufacture, blade carrier 506 is cut and formed from sheet metal.
Trimming blade 504 is then placed against interior surface 532 with cutting edge 536
aligned with alignment surfaces 530 with an automated placement member, and then
secured to interior surface 532 by spot welds 534, with trimming cutting edge 536 in
precise position with respect to trimming guard 528 and trimming cap 534, Trimming
assembly 30 is then placed on the back of housing 20 by sliding it forward over the rear of
housing 20 with recesses 542 on lower wall 512 aligned with projections 544 on housing
20. Af the same time, upper crush bumps 550 and lower crush bumps 554 on housing 20
(Fig. 18) are deformed by compression applied between upper tabs 508, 510 and lower
wall 512 when assembly 30 is moved forward onto the back of housing 20. Assembly 30

is then secured to housing 20 by clips 32, which pass through upper slots 538 and lower
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slots 540 on blade carrier 506 and aligned slots 40, 42 through housing 20 (Fig. 4).
Because clips 32 pass through slots 538, clips 32 are in electrical contact

with blade carrier 506. The clips are therefore also i electrical contact with the trimming
blade 504, since the clips, blade carrier and trimming blade are all formed of metal
(typically, the trimming blade and blade carrier are formed of stainless steel and the clips
are formed of aluminum or an aluminum alloy). The clips 32 are also in electrical contact
with each of the blades 28. The clips thus form an anode-cathode cell with the blades and
trimming blade, in which the clips function as a sacrificial anode. As a result, if the
shaving razor is exposed to corrosive conditions, the clips will corrode and the shaving
blades and trimming blade will function as a cathode that is protected from corrosion.
This sacrificial function of the clips is advantageous because corrosion of the cutting
edges of the blades could pose a safety hazard to the user, while corrosion of the clips will

be aesthetically unattractive and will most likely prompt the user to discard the cartridge
before further damage can take place.

Referring back to Fig. 3, guard 22 mcludes a flexible elastomeric member
100 that extends to and over side surfaces 34. The elastomeric member 100 forms a
projection 101 that is capable of mating with a dispenser (not shown) to secure the

cartridge therein (¢.g., for storage and/or shipping).

. The elastomeric member
100 includes a plurality of fins 114, discussed in detail below, that tend to stimulate and
stretch the skin in front of the blades 28, liting and properly positioning the user's hairs

for shaving.
The elastomeric member 100 is supported along a rear portion 102 and
side portions 104 by housing 20. Referring now to Fig. 23, a front or leading portion 106

of the elastomeric member 100 extends beyond a leading portion 108 of the housing 20
and is substantially unsupported by the housing 20 along its length. The leading portion
106 of the elastomeric member 1s relatively flexible and can detlect upon contact with a
user's skin. In some cases, the leading portion 106 is of sufficient fiexibility to conform to
a contour of a user's skin during use. This conformity to the user's skin will tend to

increase the surface area of the elastomeric member that contacts the user's skin,
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enhancing skin stretch, and will also tend to more uniformly distribute the force applied
by the user during shaving. Deflection of the leading portion, as it contacts the skin, also
tends to cause the fins 114 to deflect towards each other, increasing the frictional force
between the fin tips and the skin and thereby increasing skin stretch. To further improve
flexibility of the elastomeric member 100, a thickness of the elastomeric member 100
varies along its length. As can be seen by Figs. 24 and 25, a leading edge 110 of the
leading portion 106 of the elastomeric member 100 has a first thickness t1 adjacent the

side surfaces 34 of the housing, and tapers to a second, lesser thickness t2 adjacent a

center region of the elastomeric member 100.

Referring again to Fig. 3 and also to Fig. 3D, the elastomeric member 100
includes a group 112 of resihient fins 114, positioned within a frame 115. Frame 115
provides a continuous elastomeric surface around the periphery of the fins, which may
mmprove tracking of the cartridge during shaving, and may enhance the skin stretch and
tactile properties provided by the elastomeric member. Referring also to Fig. 3A, a
groove 116 1s provided between a recessed wall 118 of the frame 115 and ends 120 of the
fins 114. This groove 116 allows the fins to flex, for example to close together when the
leading portion 106 1s deflected, rather than being fixed at their ends as would be the case
if the fins were joined to the frame 115 at their ends. However, if desired the fins can'be
joined to the frame, or the frame 115 can be omitted and the fins can extend the full
length of the guard.

In the embodiment shown, group 112 includes 15 fins. Generally, the
elastomeric member may include fewer or more fins (e.g., between about 10 and 20 fins).
For a given pitch and fin geometry, more fins will generally give greater skin stretch, for a
cloSer shave;, however, above a certain number of fins skin stretch tends not to increase
(or increased skin stretch is not necessary) and the elastomeric member may become
overly wide, making it difficult for the user to shave in tight areas.

Referring back to Fig. 23, tips 120 of the elastomeric fins 114 increase in
elevation from the fin furthest from the blades 28 to the fin closest to the blades 28 along
a curve. Some of the tips 120 lie below a plane 122 that passes through the cutting edges
48 of the blades 28 and some of the tips 120 are above the plane 122. The increasing
elevation of fins 114 tends to gradually increase skin contact. The increasing elevation

also causes the tips to conform to the skin during shaving. Fins 114 have a tip to base
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height "h" of 0.4 to 0.9 mm and a narrow profile, 1.e., the fins define an included angle J
of less than about 14 degrees (preferably between about 14 and 8 degrees, such as about
11 degrees). The fins 114 are spaced at a pitch of between about 0.14 and 0.57 mm

center-to-center, e.g., 0.284 mm, and are between about 0.1 and 0.4 mm, e.g., 0.217 mm,
thick at their bases. The distance from the front of the first fin . to the back of the lasy
fin at the base i1s about 4 mm. Alternatively, this distance can be between about 2.5
and 6 mm. The narrow, e.g., 8 to 14 degree fin profile J improves fin flexibility, which
helps stretch the skin, thereby setting up the hairs for improved cutting.

Referring now to Fig. 26, the elastomeric member 100, by extending to and
over side surfaces 34, has a length L., measured between side surfaces 34, (preferably
between about 34 mm to about 47 mm, such as about 42.5 mm) that is longer than a blade
length L, (preferably between about 33 mm to about 46 mm, such as about 34.4 nmm) of
each of the blades 28, where L, is measured between inside clip edges 124 and 126. The
length of the elastomeric member provides good skin stretch and enhances the tactile
propetties of the razor. L, can be, for example, between about zero and 36 percent longer
than L,, such as 23.5 percent. The fins 114 have a fin length L. measured along a fin axis

128 substantially paralie]l with a blade axis 130. As can be seen, the fin lengths L,
mcrease from the fin furthest from the blades 28 to the fin closest to the blades 28. L. of

at least some (or all) of the fins 120 is greater than L,. This increasing length

arrangement, along with frame 116, can improve maneuverability along the contour of the
skin.

The material for forming the elastomeric member 100 can be selected as
desired. Preferably, the elastomeric member is formed of an elastomeric material, such as
block copolymers (or other suitable materials), e.g., having a durometer between 28 and
60 Shore A. Preferably, the fins 114 are also made of a relatively soft material, e.g.,
having a Shore A hardness of between about 28 and 60 (for example, between about 40
and 50, such as between about 40 and 435 Shore A). As values are increased above this
range, performance may tend to deteriorate, and as values are decreased below this range

there may be production problems. As shown, the fins and elastomeric member are

integrally formed of the same material. In other cases, the fins and elastomeric member

are formed of differing materials. The method of securing the elastomeric member 100 to

the housing 20 can also be selected as desired. Suitable methods include, as examples,
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adhesives, welding and molding (e.g., over-moldimg or two-shot molding) the elastomeric

member onto the housing 20.

Referring to Figs. 1 and 2, blade unit 16 1s pivotally mounted on
connecting member 18. Connecting member 18 is constructed to receive a handle
connecting structure 11 on handle 14 in releasable engagement, as will be discussed in
detail below in the "Cartridge/Handle Connection” section. The blade unit 16 can pivot
about a pivot axis 70 relative to the handle 14 and connecting member 18 due to
cooperating pivot structures provided by the housing 20 and connecting member 18.

Referring to Figs. 36-38, the connecting member 18 has a body 140 and a
pair of arms 142 and 144 extending outwardly from the body 140. Extending from
U-shaped ends 146 and 148 of the arms 142 and 144 are fingers 150 and 152. The fingers
150 and 152 pivotally connect to the blade untt 16, ¢.g., by insertion into openings in the
back of the housing 20 (Fig. 3B), and allow the blade unit 16 to pivot about axis 70 (Fig.
23) relative to the connecting member 18. Referring to the detail view of Fig. 37A

showing a side view of finger 150, the finger 150 includes projecting distal
end 151, which define the end points A, B, €, D of two coaxial circular arcs 155
and 157 that form bearing surfaces of the connecting member 18 and housing 20

‘connection. These arc surfaces fit (with clearance) within mating arcuate receptors (not

shown) on the cartridge housing 20 and permit pivoting. The smaller arc 155 is under
load wheun the blade unit 16 is pivoted. The larger arc 157 is under load when the blades
28 are cutting during shaving.

Referring also to Fig. 40, each finger includes stop surfaces 154 and 156
(Fig. 38). The stop surfaces 154 and 156 can engage cooperating stop surfaces 158 and
160 (Fig. 40) of the blade unit 16 to limit the blade unit's rotation. As shown in Fig. 40,
the stop surfaces 154, 156, 158, 160 inhibit normal rotation of the blade unit 16 beyond an
angle K of about 41 degrees, with the spring-biased, rest position being zero degrees.

Surfaces 156 and 160 also provide a stop to inhibit rotation during a trimming operation

using trimming blade 504,

Referring to Fig. 37, the end surfaces 146 and 148 serve as load-bearing
structures in the event of over rotation of the blade unit 16 relative to the connecting
member 18, Such over rotation may occur, e.g., if the razor is dropped by the user. As

shown in Fig. 40, the housing 20 can contact the end surfaces 146 and 148 in the event the
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blade unit is rotated an angle w which is greater than K (e.g., greater than 41 degrees,
between about 42 degrees and 45 degrees, such as about 43 degrees). By providing these
load-bearing structures, load can be transmutted to end surfaces 146, 148 and arms 142,
144, thus relieving stress on the fingers 150, 152 (e.g., to prevent finger breakage).

Referring again to Fig. 1, the blade unit 16 is biased toward an upright, rest
position (shown by IFig. 1) by a spring-biased plunger 134. A rounded distal end of
the plunger 134 contacts the cartridge housing at a cam surface 216 (Fig. 47) at a location
spaced from the pivot axis 70 to mmpart a biasing force to the bousing 20. Locating the
plunger/housing contact point spaced from the pivot axis 70 provides leverage so that the
spring-biased plunger can return the blade unit 16 to its upright, rest position upon load
removal. This leverage also enables the blade unit 16 to pivot freely between its upright
and fully loaded positions i response to a changing load applied by the user.

Referring now to Figs. 47A and 47B, as the blade unit 16 rotates relative to

the handle, the contact point between the plunger 134 and the cam surface 216 changes.

- The horizontal distance d1 and the direct distance 1, are each at a minimum at po int X

when the blade unit 16 is at the spring-biased, rest position, with d1 measured along a
horizontal line that is perpendicular to the pivot axis 70 and parallel to plane 122. The
horizontal distance d2, also measured along a horizontal line that is perpendicular to the
pivot axis 70 and parallel to plane 122, and direct distance I, are each at a maximum at
contact point Y when the blade unit 16 is at the ﬁxllir rotated position. In the embodiment
shown, d, is about 0.9 mm, 1, is about 3 mum, d, is about 3.5 mm and 12 is about S mm.

Alternatively, d, can be between about 0.8 and 1.0 mm, 1, can be between about 2.5 and

3.5 mm, d, can be between about 3 and 4 mm and 12 can be between about 4.5 and 5.5

mm.
As the blade unit 16 is rotated from its rest position, the torque about the

pivot axis due to the force applied by plunger 134 increases due, at least in part, to the
increasing horizontal distance between the contact point and the pivot axis 70 and the
rotation of the plunger 134 to a more perpendicular orientation to the cam sutface 216. In
some embodiments, the minimum torque applied by the spring-biased plunger, €.g., in the
rest position, is at least about 1.5 N-mm, such as about 2 N-mm. In some cases, the
maximum torque applied by the plunger, e.g., in the fully rotated position, is about 6

N-mm or less, such as about 3.5 N-mm.
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Referring now to Fig. 23, the connecting member 18 and housing 20 are
connected such that the pivot axis 70 is located below plane 122 (e.g., at a location within
the housing 20) and in front of the blades 28. Positioning the pivot axis 70 in front of the
blades 28 is sometimes referred to as a "front pivoting" arrangement.

The position of the pivot axis 70 along the width W of the blade unit 16
determines how the cartridge will pivot about the pivot axis, and how pressure applied by
the user during shaving will be transmitted to the user's skin and distributed over the
surface area of the razor cartridge. For example, if the pivot axis is positioned behind the
blades and relatively near to the front edge of the housing, so that the pivot axis is spaced
significantly from the center of the width of the housing, the blade unit may tend to
exhibit "rock back" when the user applies pressure to the skin through the handle. "Rock
back" refers to the tendency of the wider, blade-carrying portion of the blade unit to rock
away from the skin as more pressure is applied by the user. Positioning the pivot point in
this manner generally results in a safe shave, but may tend to make it more difficult for

the user to adjust shaving closeness by varying the applied pressure.
In blade unit 16, the distance between the pivot axis and the front edge of

the blade unit is sufficiently long to balance the cartridge about the pivot axis. By
balancing the cartridge in this manner, rock back is minimized while still providing the
safety benefits of a front pivoting arrangement. Safety is maintained because the
additional pressure applied by the user will be relatively uniformly distributed between

the blades and the elastomeric member rather than being transmitted primarily to the
blades, as would be the case in a center pivoting arrangement (a blade unit having a pivot
axis located between the blades). Preferably, the distance from the front of the blade unit
to the pivot axis is sufficiently close to the distance from the rear of the blade unit to the
pivot axis so that pressure applied to the skin through the blade unit 16 is relatively evenly
distributed during use. Pressure distribution during shaving can be predicted by computer

modeling.

Referring to Fig. 23, the projected distance W, is relatively close to the
projected distance W Preferably, W, is within 45 percent of W, such as within 35
percent. In some cases, W, is substantially equal to W, Preferably, W, is at least about
3.5 mm, more preferably between 5.5 and 6.5 mm, such as about 6 mm. W. is generally

less than about 11 mm (e.g., between about 11 mm and 9.5 mm, such as about 10 mm).
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A measure of cartridge balance is the ratio of the projected distance W
between the rear of the blade unit 16 and the pivot axis 70 to the projected distance W
between the front and rear of the blade unit 16, each projected distance being measured
along a line parallel to a housing axis 217 (Fig. 3) that is perpendicular to the pivot axis
70. The ratio may also be expressed as a percentage termed "percent front weight".

Referring now to Fig. 27, the blade unit 16 is shown weighted against skin
132. Blade unit 16 is weighted by application of a normal force F perpendicular to the
pivot axis 70 (i.e., applied through handle 14 by a user and neglecting other forces, such
as that applied by spring-biased plunger 134 shown by Fig. 39). Preferably, a weight
percent (or percent front weight) carried along Wt 1s at most about 70 percent (e.g.,
between about 50 percent and about 70 percent, such as about 63 percent) of a total
weight carried by the blade unit 16.

By balancing the cartridge, the weight carried by the front portion 136 over
W, and rear portion 138 over W, is more evenly distributed during use, which corresponds

to a more even distribution of pressure applied to the shaving surface during shaving.

Also, more weight is shifted to the rear portion 138 of the cartridge 12 where the blades
28 are located during use, inhibiting rock back of the rear portion 138, which can provide

a closer shave.
As discussed above with reference to Figs. 1 and 2, the connecting member
18 removably connects the blade unit 16 to a handle connecting structure 11 on handle 14.
Referring to Figs. 2, 2A and 41 (Fig. 41 omitting the plunger, button and
spring for clarity), to connect the connecting member 18 and the handle 14, the user

pushes the handle connecting structure 11 forward into the back end of the connecting
member 18. The handle connecting structure includes a body 167 from which a
projection 166 protrudes. Projection 166 is positioned to be received by an opening 178
in the connecting member 18. As the projection 166 is mnserted into the opening, latches

162 and 164 on the connecting member elastically deflect to receive the distal end 180 of
the projection 166. When the latches 162 and 164 clear outer edges 188 and 190 of the
distal end 180 of the projection 166, the latches 162 and 164 recover toward their initial,
undeflected position as they engage side surfaces 182 and 184 of the projection (Fig. 39).
Referring to Fig. 41A, to disconnect the cartridge 12 from the handle 14,

the user actuates a spring-biased release button 196 by pressing the button 196 forward
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relative to handle casing 170. Pushing button 196 forward extends pusher arms 192 and
194 into engagement with the latches 162 and 164 of the connecting member 18. This
engagement forces open the mterierence fit between the latches 162, 164 and the

projection 166 to release the cartridge 12 from the handle 14, as will be described in

greater detail below. .

Referring now to Fig. 39, Which shows the cartridge 12 and haundle 14
connected, the latches 162 and 164 of the connecting member 18 have respective free
distal ends 174, 176 that engage the angled side surfaces 182 and 184 of projection 166.
The side surfaces 182 and 184 taper from the relatively large distal end 180 to a relatively
smaller base 186, forming a projected apex angle a (e.g., between about 45 and 60
degrees, such as about 52 degrees). The taper of the side surfaces 182 and 184 inhibits
unintended removal of the cartridge 12 from the handle 14 (e.g., by a force applied to a
rear portion of the blade unit 16 during a trimming operation). The engagement of planar
side surfaces 182 and 184 with the flat edges of the distal ends 174, 176 of léitches 162
and 164 also inhibits rotational motion of the connecting member 18 relative to the handle
connecting structure 11.

Referring to Figs. 36-38, the connecting member 18 includes a body 140
from which the latches 162 and 164 extend. The body 140 is contoured with an arched '
profile to mate with body 167, which has a cotrespondingly arched profile (Fig. 29). The
contours of the body 140 and the body 167 are also asymmetrically shaped, when viewed
from the front, to assist the user in connecting the cartridge 12 to the handle 14 in the
correct orientation. For example, referring to Fig. 36, the body 140 may be generally
D-shaped when seen from the front, and the body 167 may have a corresponding D-shape,
These corresponding arched and asymmetrical contours also inhibit relative rotation of the
connecting member 18 and handle connecting structure 11.

The latches 162 and 164 extend generally along the contour of and
integrally from a wall 172 of the body 140 to opposing, free chstal ends 174 and 176.
Bach distal end 174 and 176 forms a portion of an opening 178 extending through wall
172 to receive the projection 166. Referring also to Fig. 29, opening 178 is smaller than
the distal end 180 of projection 166. Thus, the width W, of the distal end of the
projection is preferably between about 4 mm and 7 mm, such as about 5.6 mm, while the
width W, between the free distal ends 174 and 176 of latches 162 and 164 is preferably
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between about 3 mm and 6 mm, such as about 4.8 mm.
Referring now to Figs. 29, 30 and 39, two slots 177 and 179 extend

through body 167 on opposite sides of projection 166. A third slot 181 extends through
the body 167 and to a distal end 180 of the projection 166. The slots 177 and 179 receive
respective pusher arms 192 and 194 extending from the release button 196 and slot 181
receives plunger 134 (Fig. 39). Referring to Figs. 29 and 30, extending from a rear
portion of the body 167 are a pair of latch arms 171 and 173 that help secure the body 167
to the handle casing 170 and a guide member 169 that helps guide the release button 196

as it 1s actuated.
Referring now to Figs. 31-33 and 39, the pusher arms 192 and 194 are

formed as an integral part of release button 196. The release button 196 also includes
latch arms 204 and 206, a cylindrical extension 202 sized to receive spring 205, and a

button substrate 198 from which the pusher arms, latch arms and cylindrical extension
extend. An elastomeric canopy 200 extends around the periphery of the button substrate

to fill the gap between the button substrate and the surrounding handle casing that is

required in order to allow sufficient clearance for the button to move relative to the
handle. The latch arms 204 and 206 each include a catch 208 that slidably engages a
respective track 210 (Fig. 28) formed in the handle casing 170, allowing the button to
slide backward and forward. The catches 208 also mhibit removal of the release button
196 from the handle casing 170 by engaging a lip 211 (Fig. 39) formed by an end of a
respective track 210. As will be described below, the elastomeric canopy 200 extends

from the button substrate 198 to the handle casing 170 and conceals the extension 202,

spring 205, body 167 and the base of the plunger 134 from the user.
The button 196 and the plunger 134 (the function of which is described

above in the "Pivoting Structure" section) are biased in opposing directions by spring 205.
Referring to Figs. 34 and 35, the plunger 134 includes a cavity 139 formed within a
plunger body 137 and capable of receiving the spring 205, and base members 135 that
seat against inner surfaces 139, 141 within the body 167 (Fig. 39) when the plunger 134 is
in an extended position. Spring 205 biases the button away from the cartridge, returning
the button to its normal position after it is released by the user.

Referring again to Fig. 41A, when the user pushes the button 196 forward
the pusher arms 192 and 194 are capable of applying sufficient force to the latches 162
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and 164 to disengage the interference fit between the connecting member 18 and the
projection 166. Once the pusher arms 192 and 194 force ends 174 and 176 of the latches

162 and 164 beyond edges 188 and 190 of the projection 166, the latches 162, 164 spring
back toward their undeflected positions, thus projecting the cartridge 12 away from the

handle 14.

Referring now to Fig. 42, release button 196 is shown 1n its rest position.
The canopy 200 extends from the button substrate 198 to surface 306 to conceal the
spring 205, pusher arms 192 and 194 and the base of the plunger 134 from the view of the
user. Referring now to Fig. 43, as the release button 196 1s actuated, the pusher arms 192
and 194 are pushed forward and the canopy 200 buckles between the button substrate 198
and the surface 306. When the button 196 is released, the spring 205 forces the button
196 back to its initial position and the canopy 200 recovers to its unbuckled state.

Referring to Figs. 42 and 44, preferably, the contact angle ¢, between the
handle casing 170 and the canopy 200 at most about 110 degrees, when the button is at 1ts
rest position and the canopy is fully recovered. This facilitates controlled buckling of the
canopy 200 as the button 136 is actuated. Contact angles greater than 110 degrees may
cause the canopy 200 to slide over the surface of the handle casing 170 rather than buckle.
Due to the shape of the handle casing 170, the angle ¢ varies along the periphery of the
canopy 200 from a maximum contact angle ¢, (e.g., about 110 degrees) at the center of

the canopy 200 (Fig. 42) to a minimum contact angle ¢, (e.g., about 50 degrees) at each
side of the canopy (Fig. 44).

Materials for forming the canopy can be selected as desired. Suitable -

materials include, for example, elastomers such as thermoplastic elastomers, silicone and
latex. The thickness of the canopy can be between about 0.3 mm and 0.6 mm, such as

about 0.5 mm.

Referring now to Figs. 28, 28A and 39, to assemble the handle connecting
structure 11 of the handle 14, the body 167 1s inserted into handle portion 722 such that
latch arms 171 and 173 latch against a surface 306 (see also Figs. 42 and 43) at portion
722 of the handle casing 170. The spring 205 is placed over the cylindrical extension 202
(Fig. 32) extending from the release button 196. The spring 205 is also inserted into
cavity 139 of the plunger 134. The plunger-spring-button assembly is inserted into the
rear portion of the body 167 such that the plunger 134 is received by slot 181 and the



10

15

20

25

30

CA 02700307 2012-08-31

A

pusher arms 192 and 194 are received by slots 177 and 179, respectively (Fig. 39). Latch
arms 204 and 206 of the release button 196 are set m tracks 210 of the handle casing 170.
Materials for forming the handle casing 70, body 167, connecting member
18, release button and plunger 134 can be selected as desired. Preferably, the handle
casing 170 is formed of metal, such as a zinc alloy. The handle casing can, however, be
formed of other materials, including plastics (e.g., plated acrylonitrile-butadiene-styrene)
and plastics with metal inserts, such as those described by U.S. Patent No. 5,822,869.
Any suitable method for forming the handle casing can be
employed including die casting, investment casting and molding. Suitable materials for
forming the cartridge housing, rounded extension, button, connecting member and
plunger include thermoplastics. For example the handle interconnect member including
body 167 and protrusion 166 (Fig. 29) and plunger can be formed of acetal and the button
substrate 198 including pusher arms 204, 206 and extension 202 can be formed of
polypropylene. Surtable methods for forming include molding, such as injection molding.

Referring to Figs. 45 and 46, handle 14 includes a single gentle curve 720
at the end being concave on the same side as primary blades 28. Handle 14 is bifurcated

nto two portions 722, 724, providing an eropty region between them to provide access to
finger pad 726 located on the concave side of curve 720. The gentle curve 720 on the
same side as the primary blades and finger pad 726 and the access to pad 726 provided by
the bifurcated handle permit the user to place a thumb or finger in line with and directly
under the trimming blade 504, which is located at corner 728 shown in Fig. 45, when
trimming sideburns or other whiskers or hairs on user's skin 730. Pinger pad 726 is made
of elastomeric material and has projections to provide good engagement. The inner
surfaces of portions 722, 724 are relieved to provide access to finger pad 726.
In use, the shaver rotates handle 14 180 degrees from the position in which
it is usually gripped such that the thumb is on finger pad 726 (Figs. 45 and 46) on the side
near primary guard 22, and moves the rear of the blade unit toward skin area to be shaved

with trimming blade 504 in alignment with the edge of the hairs to be trimmed, e.g., at a

location desired for a clean bottom edge of side burns or an edge of a mustache or beard
or under a shaver's nose when shaving hairs in this otherwise difficult-to-shave location.
The blade unit 16 is located at its at-rest a stop position with respect to connecting

member 18, and thus does not pivot as the user presses the rear of the blade unit 16 and
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cutting edge 536 against the skin and then moves it laterally over the skin to trim hairs.
Cut hairs and other shaving debris that are directed to the region behind cutting edge 536
during trimming pass through debris removal passages 548 in housing 20 and aligned
debris removal slots 546 in lower wall during trimming and the entire region and the
debris removal passages and slots are easily cleared during rinsing in water, e.g., between
shaving or trimming strokes. The cut hairs and shaving debris can also pass through
passages 549 behind passages 548 and above the lower wall 512.

The recessed location of cutting edge 536 of the trimming blade 504 with
respect to the rear wall 506 of the blade unit avoids cutting of a user's skin during
handling of the cartridge 12 and razor 10. Including a trimming blade and a trimming
guard on a common assembly that is attached to a housing of a shaving razor blade unit
facilitates accurate positioning of the trimming guard with respect to the trimming blade

to provide accurate trimming blade tangent angle and trimming blade span.
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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 razor comprising;:

a connecting member;

a cartridge housing pivotally connected to the connecting member, the housing
and connecting member including pivot structure forming a pivot axis to allow rotation
of the cartridge housing relative to the connecting member, the cartridge housing having
a front edge and a rear edge and including a cam surface;

one or more shaving blades between the front edge and the rear edge of the
cartridge housing;

a handle connected to the connecting member, the handle comprising a plunger
biased toward the cartridge housing, and

a horizontal distance measured from a point where the plunger contacts the cam
surface to the pivot axis along a horizontal line that is perpendicular to the pivot axis,

wherein the horizontal distance is no less than 0.8 mm.

2. The shaving razor of claim 1, wherein the plunger contacts the cam surface a

direct distance from the pivot axis of at least 2.5 mm.

3. The shaving razor of claim 1 or 2, wherein the one or more blades are located at
a rear portion of the cartridge housing, the rear portion defined between the pivot axis

and the rear edge of the cartridge housing.

4, The shaving razor of claim 1, wherein the horizontal distance varies as the

housing 1s rotated relative to the connecting member.

5. The shaving razor of claim 4, wherein the horizontal distance varies from a

minimum distance of 0.8 mm or more to a maximum distance of 3.5 mm or less.
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6. The shaving razor of claim 1 or 5, wherein a direct distance of a point of contact
between the plunger and the cam surface from the pivot axis varies from a minimum

distance of 3 mm or more to a maximum distance of 5§ mm or less.

7. The shaving razor of claim 1, further comprising a trimming assembly

connected to the housing.

8. The shaving razor of claim 7, wherein the trimming assembly comprises a

trimming blade.

9. The shaving razor of claim 1, further comprising an elastomeric member secured

to the housing assembly.
10.  The shaving razor of claim 9, wherein the elastomeric member includes a fin.

11.  The shaving razor of claim 1, comprising a clip configured to retain the one or

more blades on the housing.

12. The shaving razor of claim 11, wherein a leg of the clip 1s received by an

aperture formed by the housing and located between the front and rear edges.

13.  The shaving razor of claim 1, wherein the plunger applies a biasing force to the

housing to achieve a torque at the pivot axis of at least 1.5 N-mm.

14.  The shaving razor of claim 1, wherein the plunger applies a biasing force to the

housing to achieve a torque at the pivot axis of between 1.5 N-mm and 6 N-mm.

15.  The shaving razor of claim 1, wherein the plunger applies a biasing force to the

housing to achieve a torque at the pivot axis of 3.5 N-mm.
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16.  The shaving razor of claim 1, wherein the handle is permanently connected to
the cartridge.

17.  The shaving razor of claim 1, wherein the handle is releasably attached to the

housing.



CA 02700307 2010-04-21

1/36




CA 02700307 2010-04-21

2/36




3/36




00000000000000000000




5/36




-21

CA 02700307 2010-04

6/36




CA 02700307 2010-04-21

7/36

w.

e R ET
Sy o
NG Y VAR
~——_\
S 8 S 9



21

CA 02700307 2010-04-

8/36

FIG. 5

28

408

40

,r//l/,vmﬂwv
A\
NN

N
S SN
wrl?//%///

A T

777
N\ﬁ!\\\&hﬂp

PN IR

=
N
o
%
I/
s

>

=
o

X




CA 02700307 2010-04-21

9/36

28 26
400 é
402

Q
7
<
| N
7 S N
msz
o0
Wi N
Dy = oN
N I mﬁg S S
N M N
P = o
O \E% i&
L

S1) S2
28
400 é
402



CA 02700307 2010-04-21

10/36
- " )
S S
~ 3
o
l S \
o N
o
Q
o ~
0
S
o <+
o N
o
o
o
)
S
o <+
o
-
S | o
o

FIG. 10

404

400

406

402



00000000000000000000

11/36




00000000000000000000




502

CA 02700307 2010-04-21

13/36

538 508 510 538

| A

534 028 234 516



00000000000000000000




CA 02700307 2010-04-21

15/36

FIG. 1 9

522/ \549

528~ /
548

946




00000000000000000000

946 519 546

)
48 549 546 948



00000000000000000000




CA 02700307 2012-08-31

18/36




CA 02700307 2010-04-21

19/36

110 100

7100 110




CA 02700307 2010-04-21

20/36

FIG. 26




CA 02700307 2010-04-21

21/36

138 136




CA 02700307 2010-04-21

22/36

9¢.




CA 02700307 2010-04-21

23/36




CA 02700307 2010-04-21

24/36

FIG. 29

VWP 4
a1 180
182 ---166 184

172 179
Lo T R\ 167
gpg

169

FIG. 30

167
171 166

179

169 184



CA 02700307 2010-04-21

29/36

/1 96

200

198

208 204

192



21

CA 02700307 2010-04-

26/36

139

137

D
™
™~

135




CA 02700307 2010-04-21

FIG. 37

154 18

142 150 [ 152
146 178 148
’%\\_’/\
<C__ D%

vl NN



CA 02700307 2010-04-21

28/36

155

FIG. 38 18




CA 02700307 2012-08-31

29/36

FIG. 39

186

164

134 7
181 } 166 ) 184

¥
F i

TR



CA 02700307 2010-04-21

30/36




31/36

0
A o

6
180 | 190 164

~
A o

00
A

!

A IS

& /ﬂ
2 NN
I

o0
A



32/36

| //wi T

S ,
WN/) N&\“\\\& )
A / \

\
S

N7\

@
H; NSRS VANNNNNNN ,_v_,/-//// DN gt 3-rX
NN = a3 20 (o

\

AN\




CA 02700307 2010-04-21

33/36

198

/’4‘\\\\\””"’::::;-

DS

Rlim \
B\

% Z AL

L —
I

134



CA 02700307 2012-08-31

34/36




CA 02700307 2010-04-21

35/36




.L 4.4“

I

AY/AY

/

/i

[l

. e—eeege . W

D
b

/

122







	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings
	Page 61 - drawings
	Page 62 - drawings
	Page 63 - drawings
	Page 64 - drawings
	Page 65 - abstract drawing

