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(57)  Arazor assembly is provided that includes a ra-
zor cartridge (12) with one or more razor blades, a shav-
ing aid body (14), a handle (16), and a linkage (18) piv-
otally connected to the handle (16). The linkage (18) is
connected to the razor cartridge (12) and the shaving aid
body (14) in a manner such that the razor cartridge (12)
and the shaving aid body (14) are moveable relative to
the handle (16). Movement of one of the razor cartridge
(12) or the shaving aid body (14) in afirst direction causes
the other of the razor cartridge (12) or the shaving aid
body (14) to move in a second direction substantially op-
posite the first direction. As a result, the positions of the
shaving aid body (14) and the razor cartridge (12) are
continuously adjusted to maintain the contact surface of
the shaving aid body approximately co-planar with the
cutting edges of the razor blades within the razor car-
tridge.
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Description
BACKGROUND OF THE INVENTION
Technical Field.

[0001] Thisinventionrelatestoshavingdevicesingen-
eral, and to shaving devices that include a shaving aid
in addition to one or more razor blades in particular, and
replacement cartridges operable therewith.

Background Information.

[0002] Modern safety razors include a plurality of razor
blades disposed within a cartridge that is pivotally or rig-
idly mounted on a handle. Each of the razor blades has
a cutting edge that is contiguous with a shave plane.
Some safety razors (also referred to hereinafter as razor
assemblies) have a disposable cartridge for use with a
reusable handle, while others have a handle and car-
tridge that are combined into a unitary disposable. Razor
cartridges often include a strip comprised of shaving aids
(e.g., lubricating agents, drag reducing agents, depilatory
agents, cleaning agents, medicinal agents, skin condi-
tioning assets, etc.) disposed aft of the razor blades to
enhance the shaving process. The terms "forward" and
"aft", as used herein, define relative position between
features of the safety razor. A feature "forward" of the
razor blades, for example, is positioned so that the sur-
face to be shaved encounters the feature before it en-
counters the razor blades, if the razor assembly is being
stroked in its intended cutting direction (e.g., a guard is
typically disposed forward of the razor blades). A feature
"aft" of the razor blades is positioned so that the surface
to be shaved encounters the feature after it encounters
the razor blades, if the razor assembly is being stroked
in its intended cutting direction (e.g., the aforesaid shav-
ing aid strip disposed aft of the razor blades).

[0003] Most safety razors are designed for use with a
shaving preparation. The shaving preparation (e.g.,
shaving cream) is applied to the skin and remains there
until it is removed during the shaving process, or washed
off thereafter. Although shaving preparations desirably
enhance the shaving process, they also have undesira-
ble aspects. For example, shaving cream is impractical
in a wet shaving environment because the shaving cream
is often washed away before the shaving process can be
completed. In addition, shaving cream is an item inde-
pendent of the razor that must be purchased and stored
by the user; i.e., one more item to store in the bathroom.
[0004] Whatis needed, therefore, is a razor assembly
that can be used with a shaving preparation without the
above-identified problems, and one that can be used in
a shower / wet environment.

DISCLOSURE OF THE INVENTION

[0005] ltis, therefore, an object of the presentinvention
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to provide a razor cartridge that includes a shaving prep-
aration, and one that can be used in a shower / wet en-
vironment.

[0006] According to the present invention, a razor as-
sembly is provided that includes a razor cartridge that
includes one or more razor blades, a shaving aid body,
a handle, and a linkage. The linkage is directly or indi-
rectly connected to the razor cartridge and the shaving
aid body in a manner that allows the razor cartridge and
the shaving aid body to move relative to the handle.
Movement of one of the razor cartridge or the shaving
aid body in a first direction causes the other of the razor
cartridge or the shaving aid body to move in a second
direction substantially opposite the first direction. As a
result, the shaving plane of the razor cartridge and the
contact surface of the shaving aid body positionally self-
adjust so that they may remain substantially co-planar.

[0007] According to an aspect of the presentinvention,
areplacement cartridge is provided for use with the razor
assembly.

[0008] An advantage of the present invention is the
ease of use and safety provided by the positional self-
adjustment of the shaving aid body and the razor car-
tridge provided by the present invention. The linkage of
the present invention, and the self-adjusting movement
it provides, enables the relative positions of the shaving
aid body and the razor cartridge to be continuously ad-
justed so that a desirable orientation between the contact
surface of the shaving aid body and the cutting edges of
the razor blades within the razor cartridge can be main-
tained automatically during the shaving process. The
linkage is connected directly or indirectly to the razor car-
tridge and to the shaving aid body in such a manner that
movement of one of the razor cartridge or the shaving
aid body in a first direction causes the other of the razor
cartridge or the shaving aid body to move in a second
direction substantially opposite the first direction. A
change in the height of the shaving aid body (and there-
fore the position of the contact surface), for example, can
be accommodated automatically relative to the position
of the razor blades within the razor cartridge.

[0009] Another advantage of the present invention is
that a shaving aid can be applied during the shaving proc-
ess. As a result, the shaving aid within the shaving aid
body can be successfully applied and utilized within a
wet shaving environment. The need for an independent
source of shaving cream or other shaving preparation,
and the clutter and mess associated therewith, is conse-
quently eliminated.

[0010] These and other objects, features, and advan-
tages of the present invention will become apparent in
light of the detailed description of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011]

FIG.1 is a side view of a present invention razor as-
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sembly,

FIG.2 is a perspective view of an embodiment of the
present invention razor assembly without the handle
attached.

FIG.3 is a perspective view of a razor cartridge at-
tached to a holder.

FIG.4 is a perspective view of a shaving aid body
attached to a base.

FIG.5 is a perspective view of a linkage member.
FIG.6 is a perspective view of a replacement car-
tridge that includes the shaving aid body, base, link-
age, holder, and razor cartridge.

FiG.7 is a front view of the replacement cartridge
shown in FIG.6.

FiG.8is a sectional view of the replacement cartridge
shownin FIG.7 shown along line 8-8 including a han-
dle partially shown.

FIG.9 is a sectional view of an embodiment of the
present invention razor assembly with the shaving
aid body in an uneroded state.

FIG.10 is a sectional view along line 10-10 of FIG.9.
FIG. 11 is a sectional view of an embodiment of the
present invention razor assembly with the shaving
aid body in an eroded state.

FIG.12is a sectional view along line 12-12 of FIG.11.
F1G.13 is a perspective view of a holder.

FIG.14 is a perspective view of the replaceable car-
tridge.

FIG.15 is a sectional view of the replaceable car-
tridge.

FIG.16 is a sectional view of the replaceable car-
tridge along line 16-16 shown in FIG. 15.

FIG.17 is a perspective view of a base.

FIG.18 is a perspective view of an embodiment of
the present invention razor assembly without the
handle attached.

FIG.19 is a perspective view of a linkage member.
FIG.20 is a perspective view of a shaving aid body
carriage.

FIG.21 is a perspective view of a shaving aid body
carriage.

F1G.22 is a perspective view of a razor cartridge car-
riage.

F1G.23 is a sectional view of an embodiment of the
present invention razor assembly with the shaving
aid body in an uneroded state.

F1G.24 is a sectional view along line 24-24 of FI1G.23,
FIG.25 is a diagrammatic view of an embodiment of
the present invention razor assembly.

F1G.26 is a diagrammatic view of an embodiment of
the present invention razor assembly.

FIG.27 is a diagrammatic view of the embodiment
shown in FIG.26, showing the linkage in a different
position.

F1G.28 is a diagrammatic view of an embodiment of
the present invention razor assembly.

FIG.29 is a diagrammatic view of a portion of the
razor assembly embodiment shown in FIG.28.
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F1G.30 is the opposite side view of the diagrammatic
view shown in FIG.29. shown without a razor car-
tridge or a shaving aid body.

FIG.31 is a diagrammatic view of a portion of the
razor assembly embodiment shownin FIG.28, show-
ing the RC carriage and the SAB carriage in different
relative positions.

F1G.32 is the opposite side view of the diagrammatic
view shown in FIG.31.

F1G.33 is a perspective view of an arm.

FI1G.34 is a perspective view of a frame.

FfG.35 is a perspective view of a post.

FIG.36 is a perspective view of a SAB Carriage.
FIG.37 is a perspective view of a link.

DETAILED DESCRIPTION OF THE INVENTION

[0012] Now referring to FIGS. and 2, the present in-
vention razor assembly 10 includes a razor cartridge 12,
a shaving aid body 14, a handle 16, and a linkage 18.
The razor assembly 10 can be described as having a
width 20, a length 22, and a height 24.

[0013] The razor cartridge 12 includes one or more
razor blades 26 attached to a frame 28. Each of the razor
blades 26 has a lengthwise extending cutting edge 31.
The razor cartridge 12 is connected to the linkage 18 as
will be described in more detail below. Depending upon
the application, the razor cartridge 12 may include a
guard 30.

[0014] The shaving aid body 14, which includes a con-
tact surface 15, is an erodable solid body that comprises
one or more shaving aid materials (e.g., lubricating
agents, drag reducing agents, depilatory agents, clean-
ing agents, medicinal agents, skin conditioning agents,
etc.) to enhance the shaving process. The shaving aid
body 14 is not limited to any particular type of shaving
aid material, but rather can be selectively formulated to
suit the application at hand. A solid soap material is an
example of an acceptable shaving aid material for use in
a wet shaving environment In FIGS.1 and 2, the shaving
aid body 14 is shown as a single oval having a center
aperture 19 in which the razor cartridge 12 is disposed.
In alternative embodiments, the shaving aid body 14 can
comprise one or more sections adjacent the razor car-
tridge 12; e.g., a forward portion, an aft portion, and/or
side portions. Typically, but not necessarily, the shaving
aid body 14 is mounted on a base configured to support
the shaving aid body 14. For those embodiments that do
include a base, the shaving aid body 14 may be produced
with the base or it may be produced separately from the
base and subsequently attached. As will be discussed
below, the shaving aid body 14 may be produced without
a base as part of a replacement cartridge. Examples of
the present invention shaving aid body and base are dis-
closed in United States Provisional Patent Serial No.
60/375,843, which is hereby incorporated by reference
herein.

[0015] The linkage 18, shown schematically in FIG.2
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in phantom, includes at least one member that is con-
nected to the razor cartridge 12 and the shaving aid body
14. The linkage member is connected to the razor car-
tridge 12, shaving aid body 14, and handle 16 in such a
manner that movement of one of the razor cartridge 12
or the shaving aid body 14 in a first direction causes the
other of the razor cartridge 12 and the shaving aid body
14 to move in a second direction substantially opposite
the first direction.

[0016] In some embodiments, the linkage member is
pivotally connected to the handle 16 at a point (i,e., the
"handle pivot point") located between a pivot point con-
necting the linkage member and the razor cartridge 12,
and a pivot point connecting the linkage member and the
shaving aid body 14. The relative positioning of the pivot
points enables the razor cartridge 12 and the shaving aid
body 14 to move relative to each other, and move relative
to the handle 16. With respect to the former, the pivot
points of the razor cartridge 12 and the shaving aid body
14 to the linkage member, which are positioned on op-
posite sides of the handle pivot point, enable the razor
cartridge 12 and the shaving aid body 14 to "seesaw"
about the centrally located handle pivot point. With re-
spect to the latter, the fixed position of the handle pivot
point causes the razor cartridge 12 and the shaving aid
body 14 to move relative to the handle 16. As a result,
the surface of the shaving aid body 14 that will contact
the surface to be shaved (i.e., contact surface 15) can
be maintained approximately co-planar with the cutting
edges 31 of the razor blades 26 within the razor cartridge
12.

[0017] The pivotal connections between the linkage
member and the razor cartridge 12 and the shaving aid
body 14 can be direct or indirect. In a direct pivotal con-
nection, the linkage member is directly connected to the
razor cartridge 12 and the shaving aid body 14. In an
indirect connection, one or more intermediate members
are disposed between the linkage member and the razor
cartridge 12, and/or between the linkage member and
the shaving aid body 14. For example, it is disclosed
above that the shaving aid body 14 is typically mounted
on abase for support. In such an arrangement the linkage
member is pivotally attached to the base or other inter-
mediate member rather than directly to the shaving aid
body 14.

[0018] Hence, the linkage member is indirectly pivot-
ally connected to the shaving aid body 14. Further ex-
amples of directand indirect linkages are provided below.
[0019] The relative positioning of the pivot points can
be manipulated to add mechanical advantage and/or the
relative amounts of travel of the pivotally attached razor
cartridge 12 or shaving aid body 14. As indicated in the
embodiments described above, one end of the linkage
member is pivotally connected to the razor cartridge 12,
the other end of the linkage member is pivotally connect-
ed to the shaving aid body 14, and the handle pivot point
is located therebetween. The position of the handle pivot
point relative to the other pivot points (i.e., the "end" pivot
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points) can be selectively chosen to provide mechanical
advantage and/or change the relative amounts of travel
of the pivotally attached razor cartridge 12 or shaving aid
body 14. For example, a handle pivot point located equi-
distant from the end pivot points would provide neutral
mechanical advantage and relative travel. If the handle
pivot point were shifted toward one end pivot point, how-
ever, one of the razor cartridge 12 or shaving aid body
14 would gain mechanical advantage. In addition, the
relative amounts of travel would be dissimilar. The exact
relative positioning of the handle pivot point and the end
pivot points can be chosen to suit the application at hand.
[0020] In another embodiment (see Example IV be-
low), the linkage includes one or more flexible members.
One end of each flexible member is connected to the
razor cartridge 12 and the other end is connected to the
shaving aid body 14, The flexible member is mounted
within the handle 16 in a manner that permits the linkage
member to travel around a point disposed within the han-
dle 16. Movement of one of the shaving aid body 14 or
razor cartridge 12 causes a portion of the attached flex-
ible member to travel around the point, and consequently
causes the other of the shaving aid body 14 or razor
cartridge 12 to also move. In fact, the flexible member,
shaving aid body 14, and razor cartridge 12 all move
relative to the handle 16. As a result, the surface of the
shaving aid body 14 (i.e., contact surface 15) that will
contact the surface to be shaved can be maintained ap-
proximately co-planar with the cutting edges 31 of the
razor blades 26 within the razor cartridge 12.

[0021] The term "approximately co-pfanar", as used
herein, is used to describe any and all relative positions
of the shaving aid body 14 and the razor cartridge 12
wherein the surface to be shaved (e.g., compliant skin)
can be in contact with the contact surface 15 of the shav-
ing aid body 14 and the cutting edges 31 of the razor
blades 26.

[0022] The area of the shaving aid body contact sur-
face 15 is selectively sized relative to the surface area
of the razor cartridge 12 intended to be in contact with
the surface to be shaved (referred to hereafter as the
"razor cartridge contact surface area"). During the shav-
ing process, the user forces the razor assembly against
the surface to be shaved. The force, which can be de-
scribed in terms of pressure (force per unit surface area),
is uniformly applied to the shaving aid body 14 and the
razor cartridge. If the surface area of the contact surface
15 and the razor cartridge surface area are equal, then
the force applied by the user against the shaving aid body
14 and the razor cartridge 12 will likely also be equal. On
the other hand, if the surface area of the contact surface
15 exceeds that of the razor cartridge 12, the force trans-
mitted to the linkage 18 via the shaving aid body 14 will
exceed that transmitted to the linkage 18 via the razor
cartridge 12. As a result, the razor cartridge 12 will be
biased towards the surface to be shaved. Hence, the
surface area of the shaving aid body contact surface 15
is selectively sized relative to the razor cartridge contact
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surface area to provide a desirable result.

[0023] The relative sizing of the surface areas of the
contact surface 15 and the razor cartridge contact area
can be selectively chosen in combination with the above
described relative positioning of the handle pivot point
and the end pivot points to either cancel out mechanical
advantage or to add mechanical advantage.

[0024] The handle 16 caninclude, but is not limited to,
a stem, or a body having an internal cavity 17, or some
combination thereof. The preferred handle 16 includes
an ergonomic body that includes an internal cavity 17 for
housing the linkage 18 and in some instances a portion
of the shaving aid body 14. The ergonomic shape of the
body facilitates the use of the razor assembly. As stated
above, the handle 16 includes a pivotal connection to the
at least one linkage member.

[0025] Referring to FIG. 1, in some embodiments, the
razor assembly 10 includes a cover 110 that attaches to
the handle 16. The cover 110 is sized to enclose the
shaving aid body 14 and razor cartridge 12. The cover
110 and the handle 16 are preferably shaped to mate
with one another in a manner that permits attachment of
the cover 110 in one orientation only. For example, the
cover 110 and the handle 16 may be asymmetrically
shaped, or may include asymmetrical features. A means
112 for attaching the cover 110 to the handle 16 is pro-
vided that permits the user to selectively attach and re-
move the cover 110. The means 112 for attaching the
cover 110 to the handle 16 shown in FIG. 1, for example,
includes a pair of ribs 114 attached to the cover 110 that
cooperate with a pair of ribs 116 attached to the handle
16. The ribs 114,116 cooperate with each other to clip
the cover 110 to the handle 16. In the embodiment shown
inFF1G.1, theribs 114,116 are disposed along lengthwise-
extending surfaces 118 of the cover 110 and handle 16,
respectively. The cover 110 is compliant and shaped
such that pressure applied to the widthwise-extending
surfaces 120 of the cover 110 (i.e., squeezing the width-
wise-extending surfaces 120 toward one another) caus-
es the ribs 114,116 to disengage with one another and
thereby allow the cover 110 to be removed from the han-
dle 16. Other arrangements for securing the cover 110
to the handle 16 may be used alternatively. The cover
110 further includes at least one port 122 that permits
liquid to drain out of the cover 110, Disposing more than
one port 122 in the cover enables the cover 110 to drain
in more than one position.

[0026] To illustrate the considerable utility of the
present invention, examples of particular embodiments
are given below to enable a complete appreciation of the
present invention. These examples are exemplary, and
do not represent all possible embodiments of the present
invention.

Example I:

[0027] In an embodiment shown in FIGS. 1-8, a razor
assembly 10 is provided that includes a razor cartridge
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12, a shaving aid body 14, a handle 16, and a linkage 18
pivotally connected to the handle 16.

[0028] Referring to FIG.3, the razor cartridge 12 in-
cludes a guard 30 and a plurality of razor blades 26 at-
tached to a frame 28. The razor cartridge 12 is pivotally
attached to a holder 36 at each lengthwise end of the
cartridge 12. The holder 36 includes a pair of mounting
apertures 38 and a cartridge-biasing member 40. The
holder 36 and the razor cartridge 12 are pivotally attached
to one another by mating pairs of arcuately shaped fea-
tures 41,42 (e.g., tabs) at each lengthwise end. The ar-
cuate shapes of the features 42,41 define the pivotal path
ofthe razor cartridge 12 relative to the holder 36. Physical
stops 44 are provided to limit pivotal movement between
the razor cartridge 12 and the holder 36. The cartridge-
biasing member 40 extends out from the holder 36 and
biases the razor cartridge 12 into a predetermined posi-
tion. The cartridge-biasing member 40 resists rotation of
the razor cartridge 12 relative to the holder 36.

[0029] A pair of relief slots 45 disposed adjacent the
mounting apertures 38 permit the holder 36 to be elasti-
cally bentinward (e.g., using a snap-ring type tool) during
assembly of the razor cartridge 12 to the holder 36. Once
the pivotal attachment features 42,41 of the razor car-
tridge 12 and the holder 36 are aligned with one another,
the holder 36 is released and the features 42,41 mate to
form the pivotal attachment mechanism between the ra-
zor cartridge 12 and the holder 36.

[0030] Referring to FIG.4, the shaving aid body 14 is
oval shaped and has a contact surface 15 and a center
aperture 19 forreceiving the razor cartridge 12. The shav-
ing aid body 14 is attached to a base 50 by an attachment
means such as insert forming, insert molding, bonding,
mechanical features, etc. The base 50 includes an upper
surface 51, a lower surface 53, a center aperture 52 ex-
tending between the upper and lower surfaces 51,53 and
four mounting tabs 54 extending out from the lower sur-
face 53. One pair of the mounting tabs 54 is located at
each lengthwise end of the base 50, and each tab 54
within the pair is spaced widthwise apart from the other.
Each of the tabs 54 includes an aperture 56, and the
apertures 56 within the pair at each lengthwise end are
axially aligned with one another. The shape of each ap-
erture 56 (e.qg., circular, elliptical, slot, etc.) is selected to
accommodate linkage movement as will be described
below. In the embodiment shown in FIG.4, the mounting
tabs 54 are flush with the center aperture 52.

[0031] Referring to FIGS. 5-8, the linkage 18 includes
a first member 58 and a second member 60 that extend
between, and are pivotally connected to, the holder 36
and the base 50. The first and second members 58,60
are also pivotally attached to the handle 16. This embod-
iment is an example of a linkage that is indirectly pivotally
connected to the razor cartridge 12 and the shaving aid
body 14. This embodiment also illustrates a linkage that
pivots about a widthwise-extending axis 62.

[0032] The first and second linkage members 58,60
each include a pair of base axles 64, a holder axle 66,
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and a center aperture 68 disposed in a center flange 70,
The base axles 64 are sized and spaced apart so as to
be receivable within the apertures 56 disposed within a
pair of the base tabs 54. The holder axle 66 is sized and
positioned so as to be receivable within one of the mount-
ing apertures 38 disposed within the holder 36. In the
embodiment shown, the center flange 70 includes a
flared slot 72 for receiving a stop tab 76 extending out
from the inside of the handle 16 as will be discussed
below. The flared slot 72 in each linkage member 58,60
provides a pivotal travel limit for that linkage member. As
an assembly, the first and second linkage members
58,60 form a scissors-type linkage extending between
the base and the holder 36, the motion of which will be
described in greater detail below in the "Operation of the
Razor Assembly". Referring to FIG.8, the handle 16 in-
cludes an internal cavity 17 that at least partially receives
the holder 36, linkage 18, and base 50. The exterior of
the handle 16 is ergonomically shaped to facilitate use
of the razor assembly 10. The handle 16 includes a pair
of linkage posts 74, each extending into the cavity 17
toward the other, and each aligned with the other Each
linkage post 74 includes a stop tab 76 for receipt within
the flared slot 72 of the linkage center flange 70 as de-
scribed above. The linkage posts 74 and the linkage cent-
er apertures 68 form the handle pivot points. When as-
sembled, the sizing of the linkage posts 74, the center
flanges 70, and/or the holder 36 (or some combination
thereof) in some embodiments stacks up to form a slight
interference fit. The interference fit slightly impedes, but
does not prevent, motion between the razor cartridge 12
and shaving aid body 14. As aresult, the relative positions
of the razor cartridge 12 and the shaving aid body 14 can
be maintained.

[0033] The pivotal connections between the: 1) base
axles 64 and the base 50; 2) holder axles 66 and the
holder 36; and 3) linkage posts 74 and the linkage mem-
bers 58,60, are described above in terms of mating male
and female pairs. In alternative embodiments, those el-
ements described above as having the male half of the
mating male/female pair can incorporate the female half
of the pair, and vice versa, or other type pivotal arrange-
ment.

[0034] As described above, the shaving aid body 14,
base 50, razor cartridge 12, holder 36 and linkage 18 can
be pre-assembled as an independent assembly that can
be inserted into and removed from the handle 16 as a
replaceable cartridge. Alternatively, one or more of the
shaving aid body 14, base 50, razor cartridge 12, and
holder 36 can be provided as independent replacement
cartridges, or replacement cartridges formed from com-
binations thereof. For example, the shaving aid body 14
can be provided as an independent replaceable car-
tridge, or can be combined with the base 50 as a replace-
able cartridge. If the shaving aid body 14 is provided as
an independent replaceable cartridge, mechanical or
other type attachment means can be used to attach the
shaving aid body to the base 50. United States Provi-
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sional Patent Application Serial No. 60/375,843, incor-
porated herein by reference, discloses such a replacea-
ble cartridge.

[0035] As another example, the razor cartridge 12 and
holder 36 can also be combined as replaceable cartridge.

Example II:

[0036] In an embodiment shown in FIGS. 1, 2, and
9-22, a razor assembly 10 is provided that includes a
razor cartridge 12, a holder 78, a shaving aid body 14, a
base 80, a handle 16, and a linkage 18 pivotally connect-
ed to the handle 16.

[0037] Referringto FIGS. 2,9-13, 15 and 16, the razor
cartridge 12 includes a guard 30 and a plurality of razor
blades 26 attached to a frame 28. The razor cartridge 12
is pivotally attached to the holder 78 at each lengthwise
end of the cartridge. The holder (see FIG.13) includes a
plurality of guide panels 84, a pair of assembly apertures
86, and a cartridge-biasing member 88. In the embodi-
ment shown in FIGS. 10-13, the holder 78 and the razor
cartridge 12 are pivotally attached to one another by mat-
ing pairs of arcuately shaped features 90,91 (e.g., tabs)
at each lengthwise end. The arcuate shape of the fea-
tures 91,90 defines the pivotal path of the razor cartridge
12 relative to the holder 78. Other schemes for pivotally
attaching the razor cartridge 12 to the holder 78 may be
used alternatively. The assembly apertures 86 and a pair
of relief slots 92 disposed adjacent the assembly aper-
tures 86 permit the holder 78 to be elastically bent inward
during assembly of the razor cartridge 12 to the holder
78. Once the pivotal attachment features 91,90 of the
razor cartridge 12 and the holder 78 are aligned with one
another, the holder 78 is released and the features 91,90
mate to form the pivotal attachment mechanism between
the razor cartridge 12 and the holder 78. One or more
bumpers 94 disposed within the relief slots 92 limit the
amount the holder 78 can be bent. The cartridge-biasing
member 88 extends out from the holder 78 and biases
the razor cartridge 12 into a predetermined position. The
cartridge-biasing member 88 resists rotation of the razor
cartridge 12 relative to the holder 78.

[0038] Referring to FIG. 13, a pair of guide panels 84
is disposed on one side of the holder 78 and a single
guide panel 84 is disposed on the opposite side of the
holder 78. The asymmetric number and position of the
guide panels 84 on each side of the holder 78 assures
thatthe holder 78 and the base 80 can only be assembled
one way, as will be discussed below. Each guide panel
84 has a rail 98 and a stop 100. The stop 100 extends
out from and is approximately perpendicular to the rail
98. In addition to the guide panels 84, the holder 78 further
includes an end guide 104 at each lengthwise end of the
holder 78. The end guides 104 include a pair of flanges
106 disposed a short distance inboard of each lengthwise
end of the holder 78 (see FIGS. 9,11, and 14). At the
heightwise end of each "T-shaped" end guide 104 adja-
cent the razor cartridge 12, one or more stop tabs 108
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(see FIGS. 9 and 11) are positioned to limit travel along
the end guide 104.

[0039] ReferringtoFIGS. 9-12, and 14-17, the shaving
aid body 14 is oval shaped and has a contact surface 15
and a center aperture 19 for receiving the razor cartridge
12. The shaving aid body 14 is attached to the base 80
by an attachment means such as insert forming, insert
molding, bonding, mechanical features, etc. The base 80
includes an upper surface 114, a lower surface 116, a
center aperture 118 extending between the upper and
lower surfaces 114,116, a plurality of widthwise guide
channels 120 (see

[0040] FIG. 18), a plurality of end guide channels 122,
one or more features 124 for retaining the holder 78, and
one or more features 126 for connecting a replaceable
cartridge 128 to the handle 16. The center aperture 118
is sized to receive the holder 78. The widthwise guide
channels 120 and end guide channels 122 are shaped
to mate with the guide panels 84 and the end guides 104,
respectively, attached to the holder 78. The elements
described above as having the male half of the mating
male/female pair (e,g., the guide panels 84 and widthwise
guide channels 120; the end guides 104 and end guide
channels 122, respectively) can alternatively incorporate
the female half of the pair, and vice versa, or some com-
bination thereof. The mating male and female pairs (e.g.,
the guide panels 84 and widthwise guide channels 120;
the end guides 104 and end guide channels 122, respec-
tively) provide a means for guiding the holder 78 within
the center aperture 118 of the base 80.

[0041] In the embodiment shown in FIGS. 9-12 and
14-16, a pair of the guide channels 120 is disposed ad-
jacent a widthwise edge of the center aperture 118, and
a single guide channel 120 is disposed adjacent the op-
posite widthwise edge of the center aperture 118. The
guide channels 120 are positioned to align with the guide
panels 84 of the holder 78. As stated above, the number
and position of the guide panels 84 and guide channels
120 on each side of the holder 78 are preferably chosen
to so that the holder 78 and the base 80 can only be
assembled in a single orientation.

[0042] An end guide channel 122 is disposed in each
lengthwise end of the center aperture 118, positioned to
align with and receive a holder end guide 104. A retainer
flange 130 extends out from the lower surface 116 of the
base 80 adjacent each lengthwise end of the center ap-
erture 118. Each retainer flange 130 includes the one or
more features 124 for retaining the holder 78 and the one
or more features 126 for connecting a replaceable car-
tridge 128 to the handle 16. In the embodiment shown,
the one or more features 124 for retaining the holder 78
consist of a pair of tabs 132 that extend out from the
retainer flange 130 toward the center aperture. The tabs
182 are separated from one another by the end guide
channel 122 and are positioned in the path of the stop
tabs 108 attached to the holder 78. The features 126 for
connecting a replaceable cartridge 128 to the handle 16
consist of an aperture 134 disposed in each retainer

10

15

20

25

30

35

40

45

50

55

flange 130 for receiving a clip 154 as will be described
below. The features 124 for retaining the holder 78 and
the features 126 for connecting a replaceable cartridge
128 are not limited to the tab 132 and aperture 134 em-
bodiments shown in the above-described embodiment.
[0043] Itcanbe seen,therefore, that areplaceable car-
tridge 128 consisting of the razor cartridge 12, shaving
aid body 14, holder 78, and base 80 can be assembled
as a unitary assemblage that can be attached to and
detached from the handle 16. The shaving aid body 14
is attached to the base 80, and the razor cartridge 12 is
pivotally attached to the holder 78. The holder 78 and
base 80 are slidably engaged with one another via the
guide panels 84, widthwise guide channels 120, end
guides 104, and end guide channels 122. Motion be-
tween the holder 78 and the base 80 is limited on one
end of travel by the stop tabs 108 attached to the holder
78 and the tabs 132 attached to the base retainer flanges
130. Motion between the holder 78 and the base 80 is
limited on the opposite end of travel by the stops 100
attached to the guide panels 84 intersecting with the
widthwise edges of the base center aperture 118. Alter-
natively, one or more of the shaving aid body 14, base
80, razor cartridge 12, and holder 78 can be provided as
independent replacement cartridges, or replacement
cartridges formed from combinations thereof. For exam-
ple, an alternative embodiment to that described above
can utilize a base 80 that is attached to or integrally
formed with the SAB carriage 138. In these embodi-
ments, the base 80 is not intended to be removed from
the linkage 18 as a disposable replacement item, and
the shaving aid body 14 is a replacement item that can
be selectively attached to and removed from the base 80
as required.

[0044] Referring to FIGS. 9-12 and 17-22, the linkage
18 includes a linkage member 136, a shaving aid body
carriage 138 ("SAB carriage"), and a razor cartridge car-
riage 140 ("RC carriage"). The linkage member (see FIG.
19), hereinafter referred to as pivot link 136, includes at
least one lengthwise-extending handle pivot axle 142, a
first lobe 144, and a second lobe 146. The first lobe 144
is disposed on a first side of a lengthwise extending axis
148. The second lobe 146 is disposed on a second side
of the lengthwise extending axis 148, opposite the first
side. In the embodiment shown in FIG.19, the pivot link
136 has a plurality of first lobes 144, and a plurality of
second lobes 146.

[0045] Referringto FIGS. 20 and 21, the SAB carriage
138 includes a collar 150 having a center aperture 152,
one or more selectively actuable retaining clips 154 (see
FIGS. 9 and 11), a pair of end panels 162, a center panel
164, and at least one seat 156. The collar 150 is sized
to support the base 80 and shaving aid body 14. The end
panels 182 and the center panel 164 extend out from the
collar 150 around the center aperture 152. The one or
more selectively actuable retaining clips 154 (see FIG.
9) are pivotally mounted on the collar 150. The retaining
clips 154 are positioned to engage the apertures 134
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disposed within the retaining flanges 130 of the base 80.
The clips 154 are operable to selectively attach the base
80, and therefore the replaceable cartridge 128, to the
linkage 18. The retaining clips 154 include a biasing
means 166 that biases them into engagement with the
apertures 134 disposed within the retainer flanges 130
of the base 80. The retaining clips 154 can be selectively
pivoted out of engagement with the base 80 in some in-
stances by the user directly pressing the retaining clips
154 through the handle 16. In other instances, the retain-
ing clips 154 can be actuated indirectly via buttons 168
or the like mounted on the handle 16 that engage the
retaining clips 154. In the embodiment shown in FIG.9,
because the buttons 168 are mounted on the handle 16,
they engage the retaining clips 154 at different points
depending on where the SAB carriage 138 is relative to
the handle 16. The seat(s) 156 includes opposing pairs
of tabs 170 that extend out from the center panel 164.
[0046] Referring to FIG. 22, the RC carriage 140 in-
cludes one or more saddles 158, at least one seat 160,
a center panel 172, and a pair of side panels 174. Each
saddle 158 extends out from the center panel 172 at a
position to receive a guide panel 84 attached to the holder
78. Each saddle 158 includes aretaining clip 178 for grip-
ping the respective guide panel 84 of the holder 78. The
retaining clips 178 include guide surfaces 159 to facilitate
attachment. Each seat 160 includes an opposing pair of
tabs 176 that extend out from the center panel 172. A
travel slot 180 having a height 182 is provided in each
side panel 174.

[0047] The pivotal arrangement between the pivot link
136, SAB carriage 138, and RC carriage 140 can be read-
ily seen in FIGS. 10, 12; and 18. The center panel 172
and side panels 174 of the RC carriage 140 are slidably
disposed within the end panels 162 and center panel 164
of the SAB carriage 138. The pivot link 136 is disposed
between the SAB carriage 138 and the RC carriage 140.
Specifically, the first lobe 144 is received within the op-
posing pairs of tabs 170 attached to the SAB carriage
138, and the second lobe 146 is received between the
opposing pairs of tabs 176 attached to the RC carriage
140. As will be discussed below in the "Operation of the
Razor Assembly", rotation of the linkage member 136
causes the first lobe 144 to pivot relative to the seat 156
and move the SAB carriage 138 in a first direction, and
causes the second lobe 146 to pivot relative to the re-
spective seat 160 and move the RC carriage 140 in a
second direction substantially opposite the first direction.
[0048] In an alternative embodiment, the pivot link 136
could be disposed in awidthwise extending arrangement;
e.g. where the pivot link 136 is disposed substantially
perpendicular to the orientation shownin FIGS. 9-12, and
the seats 156,160 are positioned to receive the lobes
144, 146.

[0049] Referring to FIGS. 1, 9, and 11, in this embod-
iment the handle 16 includes an internal cavity 17 sized
to receive the linkage 18, and in some instances portions
of the holder 78 and base 80 as well. The exterior of the
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handle 16 is ergonomically shaped to facilitate use of the
razor assembly 10. The handle 16 includes a pair of bear-
ing surfaces 184 positioned and sized to receive the han-
dle pivot axles 142. In some embodiments, the sizing of
some or all of the above described components (e.g.,
holder 78, base 80, SAB carriage 138, and/or RC carriage
140) stack up to form a slight interference fit when the
components are assembled. The interference fit slightly
impedes, but does not prevent, motion between the razor
cartridge 12 and shaving aid body 14. As a result, the
relative positions of the razor cartridge 12 and the shaving
aid body 14 can be maintained.

Example lII:

[0050] In an embodiment shown in FIGS. 23 and 24,
a razor assembly 10 similar to that described above in
Example Il is shown having a different linkage. In this
embodiment, the linkage 18 includes a linkage member
190, a shaving aid body carriage 138 ("SAB carriage"),
and a razor cartridge carriage 140 ("RC carriage"). The
linkage member 190 hereinafter referred to as a pivot
link 190, includes at least one lengthwise-extending han-
dle pivot axle 142, and a pair of pivot rollers 192.
[0051] The SAB carriage 138 is similar to that de-
scribed in Example Il except thatitincludes a pair of roller
rails 194 in place of seats 156. The RC carriage 140 is
also similar to that described in Example Il except that it
includes a pair of roller rails 190 in place of seats 160.
[0052] The pivot rollers 192 of the pivot link 190 and
the roller rails 194,196 of the SAB carriage 138 and RC
carriage 140 have complimentary features that function
in the manner described below. For example, the pivot
rollers 192 may be a circular toothed gear that meshes
with gear teeth disposed on the linear roller rails 194,196.
In another example, the pivot rollers 192 may have pro-
trusions (e.g., semicircular shaped buttons) spaced
around the circumference of the rollers 192, that posi-
tively engage a compliant material (e.g., a rubber type
material) disposed on the roller rails 194, 196 (or vice
versa). In another example, the pivot rollers 192 and/or
the roller rails 194,196 may include materials that fric-
tionally engage each other. The above examples repre-
sent different features that can be used with the pivot
rollers 192 and the roller rails 194,196 that will enable
them to interact in the manner described below in the
"Operation of the Razor Assembly". The present inven-
tion is not, however, limited to these examples.

[0053] The pivotal arrangement between the pivot link
190, SAB carriage 138, and RC carriage 140 can beread-
ily seen in FIGS. 23 and 24. The center panel 172 and
side panels 174 of the RC carriage 140 are slidably dis-
posed within the end panels 162 and center panel 164
of the SAB carriage 138. The pivot link 190 is disposed
between the SAB carriage 138 and the RC carriage 140.
Specifically, the pivot rollers 192 are disposed between
and engaged with the roller rails 194,196. As will be dis-
cussed below in the "Operation of the Razor Assembly",
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rotation of the linkage member 190 causes the pivot roll-
ers 192 to rotate and move the SAB carriage 138 in a
first direction and the RC carriage 140 in a second direc-
tion substantially opposite the first direction.

[0054] Inanalternative embodiment, the pivot axle 142
could be disposed in awidthwise extending arrangement;
e.g. where the pivot roller(s) 192 is disposed substantially
perpendicular to the orientation shown in FIGS. 23 and
24, and the roller rails 194,196 are positioned to engage
the pivot roller 192.

[0055] The handle 16 (see FIG.1) in this example is
similar to that described in Example Il and will not, there-
fore, be described here again.

Example-IV:

[0056] In an alternative embodiment schematically
shown in FIG.25, a razor assembly 10 is provided that
includes a razor cartridge 12, a holder 198, a shaving aid
body 14, a base 200, a handle 16, and a linkage 18
mounted within the handle 16. The razor cartridge 12 is
attached to the holder 198. The holder 198 is slidably
mounted and guided to permit linear motion substantially
parallel to a travel path represented as line 202, The
shaving aid body 14 is oval shaped and has a contact
surface 15 and a center aperture 19 for receiving the
razor cartridge 12. The shaving aid body 14 is attached
to the base 200 by an attachment means such as insert
forming, insert molding, bonding, mechanical features,
etc. The base 200 includes a center aperture 204 for
receiving the holder 198 and/or the linkage 18. The base
200 is slidably mounted and guided to permit linear mo-
tion in the direction substantially parallel to the line 202.
[0057] Referring to FIG.25, the linkage 18 includes a
pair of linkage members 206,208 extending between the
holder 198 and the base 200. Each linkage member
206,208 is a flexible band directly or indirectly attached
to the holder 198 on one end, and to the base 200 on the
other end. The embodiment shown in FIG.25, for exam-
ple, shows the linkage members 206,208 attached to the
holder 198 and the base 200, and therefore indirectly
connected to the razor cartridge 12 and the shaving aid
body 14.. The flexible linkage members 206,208 are
mounted within the handle 16 in a manner that that per-
mits the linkage members 206,208 to pivot around a point
disposed in the handle 16. Guide surfaces 210, for ex-
ample, form a first channel 212 and a second channel
214. Each linkage member 206,208 is received within
one of the channels 212,214. The gap 216 between the
guide surfaces 210 of each channel 212,214 (i.e., the
width of the channel) is sized large enough to permit the
linkage member 206,208 to travel therethrough without
binding, and small enough to prevent appreciable side
to side deflection within the channel 212,214. As will be
discussed below, travel of the linkage members 206,208
through the channels 212,214 causes the holder 198 and
attached razor cartridge 12 to move in a first direction,
and causes the base 200 and attached shaving aid body
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14 to move in a second direction substantially opposite
the first direction,

[0058] Whenassembled,the one or more ofthe above-
described components (e.g., holder 198, base 200, link-
age members 206,208) may be subject at least in part
to a slight interference fit. The interference fit slightly im-
pedes, but does not prevent, motion between the razor
cartridge 12 and shaving aid body 14. As a result, the
relative positions of the razor cartridge 12 and the shaving
aid body 14 can be maintained.

[0059] As described above in Examples 1-3, one or
more of the shaving aid body 14, base 200, razor car-
tridge 12, and holder 198 can be provided as independent
replaceable cartridges, or as replacement cartridges in
the form of combinations thereof.

Example V:

[0060] In an alternative embodiment schematically
shown in FIGS, 26 and 27, a razor assembly 10 includes
a holder 220, a shaving aid body 94, abase 222, ahandle
16, and a linkage 18 mounted within the handle 16. The
razor cartridge 12 is attached to the holder 220. The hold-
er 220 is slidably mounted and guided to permit linear
motion substantially parallel to a travel path represented
as line 224. The shaving aid body 14 is similar to that
described above; e.g., itis oval shaped and has a contact
surface 15 and a center aperture 19 for receiving the
razor cartridge 12. The shaving aid body 14 is attached
to the base 222 by an attachment means such as insert
forming, insert molding, bonding, mechanical features,
etc. The base 222 includes a center aperture 226 for
receiving the holder 220 and/or the linkage 18. The base
222 is slidably mounted and guided to permit linear mo-
tion in the direction substantially parallel to the line 224.
[0061] The linkage 18 includes at least one linkage
member 228,230 extending directly or indirectly between
the shaving aid body 14 and the razor cartridge 12. The
atleast one linkage member 228,230 is pivotally mounted
within the handle 16. The embodiment shown schemat-
ically in FIGS. 26 and 27, for example, includes a first
linkage member 228 and a second linkage member 230.
Each linkage member 228, 230 includes a first leg 232,
a second leg 234, and a center link 236 extending be-
tween, and pivotally attached to, the first leg 232 and the
second leg 234. Thefirstleg 232 of each linkage member
228,230 is attached to the base 222 and is, thereby in-
directly attached to the shaving aid body 14. The second
leg 234 of each linkage member 228,230 is attached to
the holder 220 and is, thereby indirectly attached to the
razor cartridge 12. The first leg 232 and second leg 234
could, alternatively, be attached directly to the shaving
aid body 14 and the razor cartridge 12, respectively. The
center link 236 of each linkage member 228,230 includes
a pivot joint 238 that enables the center link 236 to pivot
relative to the handle 16. In the embodiment shown in
FIGS. 26 and 27, a stub axle 240 attached to the handle
16 is received within a bearing mount 242 attached to
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the center link 236. Other types of pivot joints 238 may
be used alternatively between the handle 16 and the cent-
er link(s) 236. As will be discussed below in the "Opera-
tion of the Razor Assembly", rotation of the center link
236 of each linkage member 228,230 causes the first
arms 232 and the shaving aid body 14 to travel in a first
direction and the second arms 234 and the razor cartridge
to travel in a second direction substantially opposite the
first direction,

Example VI:

[0062] In an embodiment shown in FIGS. 28-37, a ra-
zor assembly 10 is provided that includes a razor car-
tridge 12, a shaving aid body 14, a razor cartridge car-
riage 250, a shaving aid body carriage 252, a base 254,
a handle 16, and a linkage 18 pivotally connected to the
handle 16. The razor cartridge 12 includes a guard 30
and a plurality of razor blades 26 attached to a frame 28.
[0063] Referring to FIGS. 28-33, the razor cartridge
carriage ("RC carriage") 250 includes a first arm 256 and
a second arm 258 pivotally mounted on a frame 260,
means 262 for biasing the arms, means 264 for biasing
the razor cartridge, and a pair of actuator stems 266. The
firstarm 256 and the second arm 258 are the same except
that one is a left-hand version and the other is a right
hand version. One or more arcuately shaped features
268 for pivotally attaching the razor cartridge 12 to an
arm 256,258 are attached to one end of each arm
256,258. The razor cartridge 12 and the arms 256,258
are attached in a manner the same as or similar to that
described above in Examples | and |l between the holder
36,78 and the razor cartridge 12. A pivot axle 270 extends
out from the other end of each arm 256,258. An actuator
stem 266 is attached to and extends laterally outward
from each arm 256,258. A button-tike pad 272 is fixed to
the end of each actuator stem 266. An arm guide flange
aperture 274 is disposed in each arm 256,258. The frame
260 includes a pair of arm apertures 276, a pair of lower
link apertures 278, a pair of upper link apertures 280, a
biasing member mounting bracket 282, a plurality of post
guide flanges 284, a plurality of arm guide flanges 286,
and a plurality of frame guide flanges 288. The means
262 for biasing the arms 256,258 includes one or more
biasing members acting on each arm 256,258 that bias
the arms towards each lengthwise end of the razor as-
sembly 10, and therefore into engagement with the razor
cartridge 12. In the embodiment shown in FIGS. 28-36,
the one or more biasing members include a leaf spring
290 having a first end 292, a second end 294, and a
mounting feature 296 disposed between the firstend 292
and second end 294, and a pair of coil springs 298. The
means 264 for biasing the razor cartridge 12 includes a
post 300 and a biasing member 302 (e.g., a coil spring).
[0064] The RC carriage 250 is assembled as a unitary
assembly thatis slidably received within the SAB carriage
252 as will be described below. The pivot axle 270 ex-
tending out from an arm 256,258 is received within one
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of the arm apertures 276 disposed within the frame 260,
thereby enabling pivotal motion between the arms
256,258 and the frame 260. The arm guide flanges 286
attached to the frame 260 are received within the arm
guide flange apertures 274 disposed within the arms
256,258. In the embodiment shown in FIGS. 29-32, the
first end 292 of the leaf spring 290 acts against the first
arm 256, and the second end 294 of the leaf spring 290
acts against the second arm 258, thereby biasing the
arms 256,258 toward the respective lengthwise ends of
the razor assembly 10. The mounting feature 296 is en-
gaged with the biasing member mounting bracket 282,
and thereby attached to the frame 260. One of the coll
springs 298 is disposed between the first ann 256 and
the frame 260 and the other coil spring 298 is disposed
between the second arm 258 and the frame 260. Like
the leaf spring 290, the coil springs 298 bias the arms
256,258 toward the respective lengthwise ends of the
razor assembly 10. Pressure applied to the actuator
stems 266 that is sufficient to overcome the force of the
means for biasing the arms 262 will cause the arms
256,258 to pivotinwardly, away from the lengthwise ends
of the razor assembly 10. A predetermined amount of
inward movement of the arms 256,258 will cause the
razor cartridge 12 and the arms 256,258 to disengage
and thereby release the razor cartridge 12. Conversely,
moving the arms 256,258 inwardly the predetermined
amount will also allow a razor cartridge 12 to be attached
to the razor assembly 10. In this embodiment, because
the actuator stems 266 are attached to the RC carriage
250, they move with the RC carriage 250 and therefore
travel relative to the handle 16. The post 300 portion of
the means 264 for biasing the razor cartridge 12 is slid-
ably disposed between the plurality of post guide flanges
284. The biasing member 302 portion of the means 264
for biasing the razor cartridge 12 acts between the frame
260 and the post 300. The means 264 for biasing the
razor cartridge 12 operates in a manner similar to that
described above; e.g., it biases the razor cartridge 12
into a predetermined position and resists rotation of the
razor cartridge 12 relative to the arms 256,258.

[0065] The shaving aid body 14 is the same as or sim-
ilar to that described above; e.g., oval shaped and has a
contact surface 15 and a center aperture 19 for receiving
the razor cartridge 12. The shaving aid body 14 is at-
tached to the base 254 by an attachment means such
as insert forming, insert molding, bonding, mechanical
features, etc. The base 254 includes one or more me-
chanical features 255 (e.g., posts, tabs, pins, etc.) for
attaching the base 254 to the SAB carriage 252.

[0066] Referring to FIG.36, the SAB carriage 252 in-
cludes a collar 304, a pair of first posts 306, a pair of
second posts 308, and a pair of guide channels 310. The
collar 304 includes a center aperture 312, and one or
more features 314 for engaging with the features 255
attached to the base 254. In FIG. 36, the features 314
are shown as apertures for receiving male features 255
extending out from the base 254. Other attachment ar-
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rangements may be used alternatively. The first posts
306 and second posts 308 extend outwardly from the
collar 304 and each includes an aperture 316. The length
of the first posts 306 is greater than the length of the
second posts 308. A first post 306 and a second post
308 is disposed on each widthwise side of the center
aperture 312. One of the guide channels 310 is disposed
on each lengthwise side of the center aperture 312.
[0067] Referring to FIGS. 29-31, and FIG.37, the link-
age 18 includes four links 318, each having a SAB car-
riage axle 320, a RC carriage axle 322, and a housing
axle 324. The SAB carriage axle 320 extends outwardly
from one end of each link 318, the RC carriage axle 322
extends outwardly from the opposite end of the link 318,
and the housing axle 324 extends outwardly from the link
318 at a position between the other two axles 320,322.
The housing axle 324 is disposed on one side of each
link 318. The SAB carriage axle 320 and the RC carriage
axle 322 are disposed on the side of the link 318 opposite
the housing axle 324.

[0068] When assembled, the RC carriage 250 is slid-
ably received within the center aperture 312 of the SAB
carriage 252. A frame guide flange 288 is received within
a guide channel 310 at each lengthwise end of the center
aperture 312. Two links 318 are disposed on each side
of the RC carriage 252, and each extends between the
RC carriage 250 and the SAB carriage 252. One of the
two links 318 on each side extends between a first post
306 and a lower link aperture 278. The other of the two
links 318 on that side extends between a second post
308 and an upper link aperture 280. In each case, the
SAB carriage axle 320 is disposed in the aperture 316
of the respective post 306,308, and the RC carriage axle
322 is disposed in the respective link aperture 278,280.
When assembled, the links 318 form a scissors-type link-
age extending between the SAB carriage 252 and the
RC carriage 250. The motion of the SAB carriage 252
and the RC carriage 250 enabled by the linkage 18 which
will be described in greater detail below in the "Operation
of the Razor Assembly".

[0069] The handle 16 includes an internal cavity 17
that at least partially receives the RC carriage 250 and
the SAB carriage 252. The exterior of the handle 16 is
similar to that described above. In the internal cavity 17,
the handle 16 includes a pair of bearing mounts 326 on
each side for receiving the housing axles 324 of the links
318 disposed on that side. In some embodiments, the
sizing of elements within the RC carriage 250, the SAB
carriage 252, and the handle 18 are such that a slight
interference fit is formed. The interference fit slightly im-
pedes, but does not prevent, motion between the razor
cartridge 12 and shaving aid body 14. As a result, the
relative positions of the razor cartridge 12 and the shaving
aid body 14 can be maintained.

[0070] The pivotal connections between the various
axles and bearing mounts or apertures are described in
this example in terms of mating male and female pairs.
In alternative embodiments, those elements described
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above as having the male half of the mating male/female
pair can incorporate the female half of the pair, and vice
versa, or other type pivotal arrangement.

[0071] Asdescribed above, one or more of the shaving
aid body 14, base 254, razor cartridge 12, and holder
220 can be provided as independent replaceable car-
tridges, or as replacement cartridges in the form of com-
binations thereof.

Operation of the Razor Assembly:

[0072] During operation of the razor assembly, includ-
ing the various embodiments described in the examples
above, the razor cartridge 12 is typically initially posi-
tioned such that the cutting edges 31 of the one or more
razor blades 26 within the razor cartridge 12 are approx-
imately co-planar with the contact surface of the new
shaving aid body. During use, the razor assembly 10 is
exposed to water and the razor assembly 10 is drawn
along the surface to be shaved. As a result, the shaving
aid body 14 begins to erode and provide, for example, a
lubricating medium for the surface to be shaved. In the
preferred embodiment wherein the shaving aid body 14
is an oval body that surrounds the razor cartridge 12, the
shaving aid body 14 deposits shaving aid material re-
gardless of the user’s stroke direction. As the user
shaves, the erosion of the shaving aid body 14 causes
the body 14 to decrease in height. Absent a mechanism
to account for the change in height to the shaving aid
body 14, the razor cartridge 12 would soon be exposed
and the lubricating function provided by the shaving aid
body 14, inter alia, would be inhibited.

[0073] The present invention razor assembly 10 ad-
vantageously enables the shaving aid body 14 and razor
cartridge 12 to maintain the original orientation between
the contact surface 15 of the shaving aid body 14 and
the razor blades of the razor cartridge 12. Force applied
by the user is approximately distributed to those portions
of the razor cartridge 12 and shaving aid body 14 in con-
tact with the surface to be shaved. As the shaving aid
body 14 erodes and the contact surface 15 of the shaving
aid body 14 consequently approaches the handle 16, the
relative positions of the shaving aid body 14 and the razor
cartridge 12 change (e.g., see FIGS. 9-12). The orienta-
tion of the razor cartridge 12 and the contact surface 15
of the shaving aid body 14 does not change, however.
The force applied to the razor assembly 10 causes the
razor cartridge 12 to move toward the interior of the han-
dle 16, and the linkage 18 to pivot. The pivotal (i.e., "see-
saw") movement of the linkage 18 causes the shaving
aid body 14 to travel away from the interior of the handle
16; i.e., in a direction substantially opposite the direction
of the razor cartridge 12 motion. As a result, the contact
surface 15 is maintained approximately co-planar with
the cutting edges 31 of the one or more razor blades 26
within the razor cartridge 12. Referring to FIGS. 1-9, in
terms of the embodiment disclosed in Example | move-
ment of the razor cartridge 12 toward the interior of the
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handle 16, causes the linkage members 58,60 to pivot
about the handle pivot point formed between the linkage
posts 74 and the center apertures 68. The pivoting of the
linkage members 58,60 in turn causes the base 50 and
attached shaving aid body 14 to travel away from the
interior of the handle 16; i.e., in a direction substantially
opposite the direction of the razor cartridge 12 motion.
As aresult, the contact surface 15 is maintained approx-
imately co-planar with the cutting edges 31 of the razor
blades 26 within the razor cartridge 12. In this manner,
the positions of the shaving aid body 14 and the razor
cartridge 12 are continuously adjusted to maintain the
approximately co-planar orientation during the useful life
of the replaceable cartridge 12. Relative motion between
the shaving aid body 14 and the razor cartridge 12 is
possible until the stop tabs 76 attached to the linkage
posts 74 contact one side of the flared slots 72 within the
center flanges 70. The width of the flared slots 70 is cho-
sen to allow an amount of travel by the stop tabs 76 within
the slots 70 that comports with the erodable height of the
shaving aid body 14.

[0074] Now referring to FIGS. 1, 2, and 9-22, in terms
of the embodiment disclosed in Example Il, movement
of the razor cartridge 12 toward the interior of the handle
16 causes the holder 78 and the RC carriage 140 to travel
toward the interior of the handle 16. The movement of
the RC carriage 140 causes the pivot link 136 to pivot
relative to the handle 16 (i.e., the handle pivot axle 142
remains in the same position relative to the handle 16
and pivots). The rotation of the pivot link 136 in turn caus-
es the SAB carriage 138, base 80, and attached shaving
aid body 14 to travel in a direction away from the interior
of the handle 16; i.e., a direction substantially opposite
the travel of the razor cartridge 12. As a result, the posi-
tions of the shaving aid body 14 and the razor cartridge
12 are continuously adjusted to maintain the approxi-
mately co-planar orientation during the useful life of the
replaceable cartridge 128. Relative motion between the
shaving aid body 14 and the razor cartridge 12 is limited
by the pivot axles 142 of the pivot link 136 contacting the
ends of the travel slots 180 disposed within the RC car-
riage 140.

[0075] Now referring to FIGS. 23 and 24, in terms of
the embodiment disclosed in Example Ill, movement of
the razor cartridge 12 toward the interior of the handle
16 causes the holder 78 and the RC carriage 140 to travel
toward the interior of the handle 16. The movement of
the RC carriage 140 causes the pivot link 190 and at-
tached pivot rollers 192 to pivot relative to the handle 18
(i.e., the handle pivot axles 142 remain in the same po-
sition relative to the handle 16 and pivot). The rotation of
the pivot rollers 192 in turn causes the SAB carriage 138,
base 80, and attached shaving aid body 14 to travel in a
direction away from the interior of the handle 16; i.e., a
direction substantially opposite the travel of the razor car-
tridge 12. As a result, the positions of the shaving aid
body 14 and the razor cartridge 12 continuously adjust
to maintain the approximately co-planar orientation dur-
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ing the useful life of the replaceable cartridge 128. As
indicated above, the mechanism by which the pivot roll-
ers 192 and roller rails 194,196 engage each other can
assume a variety of forms (e.g., gears, protrusions, fric-
tional material, etc.), and the present invention is not,
therefore, limited to those examples given.

[0076] Now referring to FIG.25, in terms of the embod-
iment disclosed in Example IV, movement of the razor
cartridge 12 toward the interior of the handle 16 causes
the holder 198 to travel toward the interior of the handle
16. The movement of the holder 198 causes the attached
linkage members 206,208 to travel relative to the handle
16 (i.e., travel through the channels 212,214). The travel
of the linkage members 206,208 in turn causes the base
200 and attached shaving aid body 14 to travel in a di-
rection away from the interior of the handle 16; i.e., a
direction substantially opposite the travel of the razor car-
tridge 12. As a result, the positions of the shaving aid
body 14 and the razor cartridge 12 are continuously ad-
justed to maintain an approximately co-planar orientation
during the useful life of the razor cartridge 12 and shaving
aid body 14.

[0077] Now referring to FIGS. 26 and 27, in terms of
the embodiment disclosed in Example V, movement of
the razor cartridge 12 in a first direction, for example to-
ward the interior of the handle 16, causes the holder 220
totravelin the same direction. The movement of the hold-
er 220 causes the attached linkage members 228,230 to
travel relative to the handle 16. The travel of the linkage
members 228,230 in turn causes the base 222 and at-
tached shaving aid body 14 to travel in a second direction
opposite the first direction; e.g., away from the interior of
the handle 16. As a result, the positions of the shaving
aid body 14 and the razor cartridge 12 are continuously
adjusted to maintain an approximately co-planar orien-
tation during the useful life of the razor cartridge 12 and
shaving aid body 14. Referring to FIGS. 28-37, in terms
of the embodiment disclosed in Example VI movement
of the razor cartridge 12 in a first direction, for example
toward the interior of the handle 16, causes the links 318
to pivot about the housing axles 324 received within the
handle bearing mounts 326. The pivoting of the links 318
in turn causes the base 254 and attached shaving aid
body 14 to travel in a second direction opposite the first
direction; i.e., away from the internal cavity 17 of the han-
dle 16. As a result, the contact surface 15 is maintained
approximately co-planar with the cutting edges of the ra-
zor blades within the razor cartridge 12. In this manner,
the positions of the shaving aid body 14 and the razor
cartridge 12 are continuously adjusted to maintain the
approximately co-planar orientation during the useful life
of the replaceable cartridge 12.

[0078] Although this invention has been shown and
described with respect to the detailed embodiments
thereof, it will be understood by those skilled in the art
that various changes in form and detail thereof may be
made without departing from the spirit and scope of the
invention.
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Claims

Alinkage for arazor assembly having a handle, com-
prising:

- a linkage member pivotally mounted within the
handle;

- afirst carriage selectively attached to a shaving
aid body and pivotally connected to the linkage
member; and

- a second carriage selectively attached to a ra-
zor cartridge and pivotally connected to the link-
age member.

2. Thelinkage of claim 1, wherein the first carriage com-

prises:

- a collar, having a first surface and a second
surface;

- a center aperture extending between the first
surface and second surface of the collar; and

- a first cam seat for receiving a first pivot cam
attached to the linkage member.

3. Thelinkage of claim 2, wherein the second carriage

comprises:

- a second cam seat for receiving a second pivot
cam attached to the linkage member; and

- wherein rotation of the linkage member causes
the first pivot cam to rotate relative to the first
cam seat and move the attached first carriage
in a first direction, and causes the second pivot
cam to rotate relative to the second cam seat
and move the attached second carriage in a sec-
ond direction substantially opposite the first di-
rection.

4. A razor assembly, comprising:

- a razor cartridge that includes one or more ra-
zor blades;

- a shaving aid body;

- a handle; and

- a linkage that includes a pivot link, a first car-
riage, and a second carriage;

- wherein the first carriage is connected to the
shaving aid body, and the second carriage is
connected to the razor cartridge; and

- wherein the one of the first carriage or the sec-
ond carriage is slidably received within the other
of the first carriage or the second carriage; and
- wherein the pivot link is disposed between and
pivotally connected to both the first carriage and
the second carriage, and is pivotally connected
to the handle at a midpoint; and

- wherein rotation of the pivot link causes the
first carriage and attached shaving aid body to
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travelin afirst direction, and the second carriage
and attached razor cartridge to travelin a second
direction, opposite the first direction.

The razor assembly of claim 4, wherein the midpoint
is located equidistant from a first point where the
pivot link is pivotally connected to the first carriage
and a second point where the pivot link is pivotally
connected to the second carriage.

The razor assembly of claim 4, wherein the midpoint
is located closer to a first point where the pivot link
is pivotally connected to one of the first carriage or
the second carriage, than a second point where the
pivot link is pivotally connected to the other of the
first carriage or the second carriage.

A razor assembly, comprising:

- a razor cartridge that includes one or more ra-
zor blades;

- a shaving aid body;

- a handle;

-one or more flexible linkage members disposed
within the handle, each having a first end at-
tached to the razor cartridge, and a second end
attached to the shaving aid body; and

- one or more guide surfaces disposed within
the handle, for guiding the one or more flexible
linkage members.

The razor assembly of claim 7, further comprising:

- a holder attached to the razor cartridge; and

- a base attached to the shaving aid body;

- wherein the first end of each of the one or more
flexible linkage members is attached to the hold-
er and the second end of each of the one or
more flexible linkage members is attached to the
base.

The razor assembly of claim 8, wherein the one or
more guide surfaces form one or more channels
within the handle, wherein the one or more flexible
linkage members are guided within the one or more
channels.

The razor assembly of claim 7, wherein the shaving
aid body is erodable and oval shaped and includes
acenter aperture and a contact surface, and wherein
the razor cartridge is disposed within the center ap-
erture of the shaving aid body.

A replacement cartridge, comprising:
- a razor cartridge that includes one or more ra-

zor blades;
- a holder attached to the razor cartridge;
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13.

14.

15.

16.

17.

18.

19.

25

- a shaving aid body; and

- abase attached to the shaving aid body, where-
in the base comprises a center aperture, where-
inthe holder is slidably received within the center
aperture of the base.

The replacement cartridge of claim 11, wherein the
razor cartridge is pivotally attached to the holder.

The replacement cartridge of claim 11, further com-
prising means for guiding the holder within the base.

The replacement cartridge of claim 12, wherein the
shaving aid body is erodable and oval shaped and
includes a center aperture and a contact surface,
and wherein the razor cartridge is disposed within
the center aperture of the shaving aid body.

The replacement cartridge of claim 12, wherein the
means for guiding the holder within the base com-
prises at least one mating male and female pair of
features, wherein one of the male or female features
is attached to the holder and the other of the male
or female features is attached to the base, and the
mating male and female features are aligned with
one another when the holder is received within the
center aperture of the base.

The replacement cartridge of claim 15, further com-
prising a first travel stop attached to the base and a
second travel stop attached to the holder, wherein
the first travel stop prohibits relative travel between
the holder and the base beyond a predetermined
point in a first direction, and the second travel stop
prohibits relative travel between the holder and the
base beyond a predetermined point in a second di-
rection opposite the first direction, thereby operating
to keep the base and attached shaving aid block,
and the holder and attached razor cartridge as a unit.

A replacement cartridge for a razor assembly with a
handle, comprising:

- a razor cartridge that includes one or more ra-
zor blades;

- aholder attached to the razor cartridge, where-
in the holder is operable to permit slidable trans-
lation of the razor cartridge and attached holder
relative to the handle.

The replacement cartridge of claim 17, wherein the
razor cartridge is pivotally attached to the holder.

A base for a shaving aid body portion of a razor as-
sembly, comprising:

- means for attaching the base to the shaving
aid body;
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21.

22,

23.

24,

25.

26.

27.

28.
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- a center aperture; and
- means for attaching the base to the razor as-
sembly.

The base of claim 19, wherein the means for attach-
ing the base to the razor assembly includes means
for attaching the base to a linkage portion of the razor
assembly.

The base of claim 20, wherein the means for attach-
ing the base to a linkage portion of the razor assem-
bly is operable to pivotally attach the linkage and the
base together.

The base of claim 19, further comprising one or more
guides disposed adjacent the center aperture for
guiding a razor cartridge.

A holder for a razor cartridge portion of a razor as-
sembly, comprising:

- means for attaching the holder and the razor
cartridge together; and

- means for attaching the holder to alinkage por-
tion of the razor assembly.

The holder of claim 23, wherein the means for at-
taching the holder and the razor cartridge together
is operable to pivotally attach the holder and the razor
cartridge together.

The holder of claim 24, further comprising a cartridge
biasing member that is operable to resist rotation of
the razor cartridge relative to the holder at least in
one direction.

The holder of claim 23, further comprising one or
more guides for guiding the holder relative to a base
portion of the razor assembly.

A razor assembly, comprising:

- a razor cartridge that includes one or more ra-
zor blades, each with a cutting edge;

- a shaving aid body having a contact surface;
- a handle; and

- alinkage that includes at least one pivot mem-
ber that is pivotally attached to the handle, and
is pivotally connected to the razor cartridge and
the shaving aid body;

- wherein the pivot member operates to maintain
the contact surface of the shaving aid body ap-
proximately co-planar with the cutting edges of
the one or more razor blades.

The razor assembly of claim 27, wherein the shaving
aid body is erodable and oval shaped and includes
acenter aperture and a contact surface, and wherein
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the razor cartridge is disposed within the center ap-
erture of the shaving aid body.

10

15

20

25

30

35

40

45

50

55

15

28



EP 1 839 821 A2

10

118
114

i .
%/ﬁﬁ%ﬁ?ﬂé&)ﬁm
O S TNy
,’Zw:f,,.,.ﬂ—-’ﬁxﬂﬂ{)
T -~
g q - 120
S22 ~
12
I S
116 ]
) 16" o118

16

16

FIG. 1



EP 1 839 821 A2

17



EP 1 839 821 A2

18



EP 1 839 821 A2

FIG. 7

8

18’/

FIG. 8

19



EP 1 839 821 A2

2y 32

NE
158 158 180

| ;
147 /136165‘7*
52 7]

= 12
144 16

7Y
(
—
o
N

20



EP 1 839 821 A2

128
\ — 12 i
28
! 26 v 19 15
== = I3 80
91 = 7 (NG Yy
134 90 ! N 1A-88 907l 05126
108 86 86 2 150
1327 . —84 =1—124
138" e -106
105J”/’ ~— 84 _ I ~78 104
1047 qr =" IS
‘ I ] 136 1H146
10— 146 ) 1" s
= =——— 14
142 ‘; 4 42
) 144
0 [
12
FlG. 11
12
118 12
114" 30\ o 19 15 128
80 28
o2 =
8 ' y 78
5o ! 152 /
90 ,
84
172
™~
140 )
176
176

21




EP 1 839 821 A2

41‘4\t ;
/ IIJ"L-J =
84
116 \120
FIG. 16

| 118

22



EP 1 839 821 A2

23



EP 1 839 821 A2

24



28
128

90:
108 ~

104 _

124~1067]
166
1507 |
154-

Py

44

EP 1 839 821 A2

25

108
- 104
80
19434
126
47138
~ 154
140
184
=i | 142 ~148
_ ) 194
\\ 194 oq 18 190 16
ST " N T T
T 17
FIG. 23
31og 19 5
]
14
28
1.80
. 138
N~—150
Coa }152
180 [ 164
1721196 —& 118



EP 1 839 821 A2




EP 1 839 821 A2

27



EP 1 839 821 A2

30 12 26 g
15 19 L

14

28



EP 1 839 821 A2

[T N

i

268 .|

252
.

272ﬁ 30

et

29



EP 1 839 821 A2

252 92g8.

~304
306 |
N 322
s ) ﬁ/
266 ||
288~ 1 250
J 288
278 286
252
272

30



EP 1 839 821 A2

318
320 5
322

324
FIG. 37

31



EP 1 839 821 A2
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

» US 60375843 B [0014] » US 375843 P [0034]

32



	bibliography
	description
	claims
	drawings

