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SAFETY RAZOR HAVING PIVOTABLE BLADE UNIT

FIELD OF THE INVENTION
The present invention relates to safety razors including a handle and a blade unit having
at least one blade. More particularly, the present invention relates to a safety razor having the
blade unit being connected to the handle for a pivotal movement relative thereto about a pivot
axis substantially perpendicular to the blade for following the skin contours of a user during

shaving,.

BACKGROUND OF THE INVENTION

Conventional safety razors have a blade unit connected to a handle for a pivotal
movement about a single pivotal axis which is substantially parallel to the blade (i.e., the blade
edge). The pivotal movement about the single axis provides some degree of conformance with
the skin allowing the blade unit to easily follow the skin contours of a user during shaving. The
pivot axis, which usually extends parallel to the cutting edges of the blades, can be defined by a
pivot structure where the handle is connected to the blade unit. Such safety razors have been
successfully marketed for many years. However, the blade unit often disengages from the skin
during shaving as it has limited ability to pivot about the single axis.

To address this problem, it was suggested that the blade unit can additionally pivot about
another axis which is substantially perpendicular to the blade(s). Tor example, USP. No.
5,029,391 discloses such a razor having a blade unit capable of a pivotal movement about a
pivot axis substantially perpendicular to the blade(s). It is disclosed that the blade unit can carry
out a pivoting movement about two axes, so that the safety razor blade unit can optimally
conform to the contour of the face during shaving. Other examples of safety razors which have
a blade unit capable of pivotal movements about two pivot axes are disclosed in USP. Nos.
6,615,498; and 5,953,824; and Japanese Patent L.aid Open Publication Nos. H2-34193; H2-
52694; and H4-22388.

While it is disclosed that these razors help the blade unit to more suitably follow the skin
contours of a user, they tend to have a complicated structure to implement the pivotal
movements about two pivot axes and thus cause a difficulty in manufacturing.

Thus, there is a need for a safety razor having a blade unit capable of a pivotal movement

about a pivot axis substantially perpendicular to the blade, which can be produced by a
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simplified manufacturing process. There is also a need for a safety razor having a blade unit
capable of pivotal movements about two pivot axes, which can be produced by a simplified

manufacturing process.

SUMMARY OF THE INVENTION

The invention is directed to a safety razor which includes a handle and a blade unit
having at least one blade. The blade unit is connected to the handle for a pivotal movement
relative thereto about a perpendicular pivot axis which is substantially perpendicular to the at
least one blade for following the skin contours of a user during shaving. The blade unit has a
rest position towards which the blade unit is biased by a return force when pivoted about the
perpendicular pivot axis away from the rest position.

In one aspect, one of the handle and the blade unit has a concave portion formed on its
surface. 'The safety razor further includes: (a) a relative movement transfer member formed
between the handle and the blade unit for transferring a relative movement between the handle
and the blade unit caused by the pivotal movement, and (b) a return force generating member
formed in the concave portion for generating a return force for the blade unit in response to the
relative movement transfer member. The return force generating member includes (i) a holding
structure for holding a part of the relative movement transfer member, and (ii) an elastic member
connected to the holding structure for generating the return force in response to the relative
movement transfer member.

In this aspect, since the return force generating member is held in the concave portion
which is formed on the surface of the handle or the blade unit, the safety razor can be produced
by a simplified manufacturing process.

In another aspect, the safety razor further includes: (a) a relative movement transfer
member formed on the perpendicular pivot axis for transferring a relative movement between
the handle and the blade unit caused by the pivotal movement, and (b) a return force generating
member formed on the perpendicular pivot axis for generating a return force for the blade unit in
response to the relative movement transfer member. The relative movement is given by a
rotation angle difference about the perpendicular pivot axis, while the return force is given by a

torque about the perpendicular pivot axis.
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In this aspect, since the relative movement transfer member and the return force
generating member are formed on a common axis, the structure of the safety razor can be

simplified.

BRIEF DESCRIPTION OFF THE DRAWINGS
While the specification concludes with claims particularly pointing out and distinctly
claiming the subject matter which is regarded as forming the present invention, it is believed that
the invention will be better understood from the following description taken in conjunction with
the accompanying drawings.
Iig. 1 is a perspective view of a safety razor which is one embodiment of the present
invention;

Iiig. 2 is an exploded perspective view of a subassembly of the safety razor shown in Tg.

Iiig. 3 is a perspective view of the return force generating member shown in Fig. 1;

Iiig. 4 is a perspective view of a return force generating member which is used in another
embodiment of the invention;

Iigs. 5 and 6 are schematic drawings which explain the function of the return force
generating member shown in Fig. 1;

Iiig. 7 is a perspective view of a safety razor which is yet another embodiment of the
present invention;

Ilig. 8 is a perspective view of the upper portion of the safety razor shown in Fig. 7;

Iiig. 9 is a perspective view of a safety razor which is a still another embodiment of the
present invention;

Iig. 10 is an exploded perspective view of a subassembly of the safety razor shown in
Fig. 9;

Iiig. 11 is a perspective view of the return force generating member shown in Fig. 9;

Iiig. 12 is a perspective view of a safety razor which is yet another embodiment of the
present invention;

Iig. 13 is an exploded perspective view of a subassembly of the safety razor shown in
Fig. 12;

Ilig. 14 is an exploded perspective view of another subassembly of a safety razor which

is a still another embodiment of the present invention;
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Iiig. 15 is a perspective view of the subassembly shown in Fig. 14;

Ilig. 16 is a perspective view of a safety razor which is yet another embodiment of the
present invention;

Iig. 17 is an exploded perspective view of a subassembly of the safety razor shown in
Fig. 16;

Iiigs. 18-24 are a perspective view of a return force generating member which can used
in other embodiments of the invention; and

Iiig. 25 is a perspective view of a safety razor which is yet another embodiment of the

present invention.

DETAILED DESCRIPTION OF THE INVENTION

Herein, “comprise” and “include” mean that other elements and/or other steps which do
not affect the end result can be added. Each of these terms encompasses the terms “consisting
of” and “consisting essentially of”.

Herein, “connected” encompasses configurations in which an element is directly secured
or mounted to another element by affixing the element directly to the other element;
configurations in which the element is indirectly secured or mounted to the other element by
affixing the element to an intermediate member which is affixed to the other element; and
configurations in which one element is integral with another element, i.e., one element is
essentially part of the other element.

Iiig. 1 is a perspective view of a safety razor 10 which is one embodiment of the present
invention. Referring to Fig. 1, the safety razor 10 includes a blade unit 11 and a handle 12. The
blade unit 11 includes a frame 13 with a guard 14, a cap 15, and a plurality of blades 20
positioned between the guard 14 and cap 15 with their cutting edges parallel to each other, as
well known in the art. The blade unit 11 includes a connecting member 18 which connects the
blade unit 11 with the handle 12.

The blade unit 11 is connected to the handle 12 for movement relative thereto about a
first pivot axis (or, “parallel pivot axis”) 61 which is substantially parallel to the edges of the
blades 20. More specifically, the blade unit 11 is connected to the connecting member 18 and is
pivotally moveable about the first pivot axis 61. The first pivot axis 61 is preferably in front of

the blades and below a plane tangential to the guard 14 and cap 15 surfaces, although other pivot
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positions are possible. In other words, the blade unit 11 pivots about the first pivot axis 61 in
response to the force applied from the skin and the return force during shaving.

The return force generated by the springs can be either liner or non-linear acting to return
the blade unit 11 to the rest position. The torque range of the return force is from about 0 to
about 15 Nmm as the blade unit 11 pivots from its rest position about the fist pivot axis 61
through the complete pivot range. Other torque ranges both larger and smaller may be used as
desired. The torque can be varied by varying the physical property of the springs used.
Preferably, the blade unit 11 has a pivot range up to about 45° about the first pivot axis 61.
Other pivot ranges both larger and smaller may be used as desired.

The blade unit 11 is also connected to the handle 12 for a pivotal movement relative
thereto about a second pivot axis (or, “perpendicular pivot axis”) 62 which is substantially
perpendicular to the blades 20 for following the skin contours of a user during shaving. The
handle 12 is pivotally connected to the connecting member 18 about the second pivot axis 62.
The connecting member 18 (which is a part of the blade unit 11) has a rest position towards
which the connecting member 18 is biased by a return force when pivoted about the second
pivot axis 62 away from the rest position.

The second pivot axis 62 is substantially perpendicular to the handle axis (not shown in
Iiigs. but it coincides with the central axis of the handle 12). If desired, the second pivot axis 62
can be set between 5 degrees and 30 degrees from a virtual plane (not shown in Figs.) which is
perpendicular to the handle axis. In one embodiment, the second pivot axis 62 is set at 18
degrees from the virtual plane.

In the embodiment shown in Fig. 1, there is a concave portion 22 formed on the surface
of the handle 12 (not shown in Fig. 1 but Fig. 2). Alternatively, the blade unit 11 can have such
a concave portion formed on its surface (not shown in Figs.).

Iiig. 2 is an exploded perspective view of a subassembly of the safety razor 10 shown in
Iig. 1. The safety razor 10 further includes an attachment member 16. The attachment member
16 is inserted into a hole 26 formed in the handle 12 and secured to the handle 12 via a pin 21.
The attachment member 16 is also pivotally attached to the connecting member 18 and retained
by a pin 25. The attachment member 16 and the pins 21 and 25 are disposed along the second
pivot axis 62. One structure which pivotally couples the blade unit 11 and the handle 12 is
disclosed in USP. No. 5,787,586.
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The safety razor 10 further includes: (a) a relative movement transfer member 30 formed
between the handle 12 and the blade unit 11; and (b) a return force generating member 40
formed in the concave portion 22. The relative movement transfer member 30 transfers a
relative movement between the handle 12 and the blade unit 11 which is caused by the pivotal
movement about the second pivot axis 62, to the return force generating member 40. The return
force generating member 40 generates a return force for the blade unit 11 in response to the
relative movement transfer member 30. The relative movement transfer member 30 typically
includes a rod-like shaped member (e.g., a shaft) which couples the handle 12 to the blade unit
11.

The blade unit 11 has a third (or movable) axis 63 which is movable in response to the
relative movement between the handle 12 and the blade unit 11 while it (i.e., the third axis 63) is
being kept parallel to the second axis 62. In the embodiment shown in Figs. 1 and 2, when the
blade unit 11 pivots about the second pivot axis 62 for following the skin contours of a user
during shaving, the third axis 63 moves (or shifts) in response to the force applied through the
relative movement transfer member 30.

Referring to Fig. 2, the relative movement transfer member 30 includes a shaft 33 having
a first end 31 inserted into a round hole 47 of the return force generating member 40 and a
second end 32 inserted into a hole 34 of the blade unit 11. The hole 47 of the return force
generating member 40 has an opening shape which is designed to hold the first end 31 of the
relative movement transfer member 30. The shaft 33 transfers a relative movement between the
handle 12 and the blade unit 11 which is caused by the pivotal movement about the second pivot
axis 62, to the return force generating member 40. The relative movement transfer member 30
(or the shaft 33) and the holes 34 and 47 are disposed along the third axis 63 which is parallel to
the second axis 62.

The return force generating member 40 is formed in the concave portion 22 formed on
the surface of the blade unit 11 or the handle 12. The concave portion 22 can take any shape
formed on the surface of the blade unit 11 (including the blade unit 11) or the handle 12. Herein,
“concave portion” refers to a portion of the handle or the blade unit formed on its surface, which
has a shape and a depth to hold (or house) at least a part of (and preferably the most or entire
part of) the return force generating member. Herein, “surface of a handle or a blade unit” is a
part of the handle or the blade unit which is exposed to (i.e., can be seen from) the outside before

the blade unit is connected to the handle in the manufacturing process. Since the return force
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generating member is held in the concave portion which formed on the surface of the handle or
the blade unit, the safety razor can be produced by a simplified manufacturing process,
compared to implementing such a function by mechanical elements (e.g., springs).

In one embodiment, the concave portion provides enough space to house the return force
generating member. For example, the concave portion 22 has a slightly larger dimension than
that of the return force generating member 40 to house the entire return force generating member
40. The concave portion is typically formed below the adjacent surface(s) of the handle and the
blade unit but alternatively, it can be formed above the adjacent surface(s) of the handle and the
blade.

In another embodiment, the concave portion of one of the handle and the blade unit faces
(or is exposed to) a part of the other of the handle and the blade unit. In the embodiment shown
in Fig. 2, the concave portion 22 of the handle 12 faces a part of the blade unit 11. The concave
portion 22 can include a hole formed in a part of the handle or the blade unit, which penetrates
the surfaces at that part. In the embodiment shown in Fig. 2, the concave portion 22 is formed
by a hole 24 formed in a part of the handle 12, which penetrates the surfaces of the handle 12 at
that part. Since the return force generating member 40 is held in the concave portion which
formed on the surface of the handle, the safety razor 10 can be produced by a simplified
manufacturing process.

Ilig. 3 is a perspective view of the return force generating member 40 shown in Fig. 1.
The return force generating member 40 includes (i) a holding structure 41 for holding the first
end 31 of the relative movement transfer member 30, and (ii) an elastic member 42 connected to
the holding structure 41 for generating the return force in response to the relative movement
transfer member 30. 'The return force generating member 40 further includes (iii) an outer
support 43 formed in the concave portion 22. The holding structure 41 and the elastic member
42 are formed in the outer support 43. The outer support 43 includes an outer frame 45 which
supports the elastic member 42. The elastic member 42 includes at least one elastomeric
element (or bar) 46 formed between the outer frame 45 and the holding structure 41. In the
embodiment shown in Fig. 3, the elastic member 42 includes two elastomeric bars 46 each
formed between the outer frame 45 and the holding structure 41. In other words, if desired, the
elastic member 42 can include a plurality of elastomeric elements (or bars) 46 each formed

between the outer frame 45 and the holding structure 41.
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The holding structure 41 of the return force generating member 40 can take any shape or
structure which can receive the relative movement transmitted from the relative movement
transfer member 30. In the embodiment shown in Fig. 3, the holding structure 41 has a round
hole 47 which is formed at the center of the return force generating member 40 and has
dimensions suitable for holding the first end 31 of the relative movement transfer member 30 by
insertion. The shape of the hole 47 can vary depending on the shape or structure of the first end
31 of the relative movement transfer member 30, for example, it can be a circular shape, a
rectangular shape, a polygonal shape, or the like.

In the embodiment shown in Fig. 3, the return force generating member 40 has grooves
48 formed on its side surface 49. The grooves 48 can increase friction on the side surface 49 of
the return force generating member 40 thereby preventing the return force generating member
40 from rotating (or moving) in the concave portion 22.

The return force generating member 40 (i.e., at least the elastic member 42 or the
elastomeric elements 46) is formed by an elastomeric material. Such an elastomeric material
can include synthetic or natural rubber materials. One example of such an elastomeric material
for use herein is a polyether-based thermoplastic elastomer (TPE) which is available from
Kraiburg HTP under Code No. 1028/55. Another example of such an elastomeric material for
use herein is a polyether-based thermoplastic vulcanizate elastomer (TPVs) which is available
from Exxon Mobil Corporation under Code No. Santoprene™ 101-55/201-55.

In one embodiment, the outer support 43, the elastic member 42 (or the elastomeric
elements 46) and the outer support 43 are formed by an identical material. The physical
property of the elastic member 42 can vary depending on the dimensions of the elastic member
42 or the elastomeric material selected. Alternatively, the outer support 43, the elastic member
42 (or the elastomeric elements 46) and the outer support 43 can be formed by different
materials.

In the embodiment shown in Fig. 3, the return force generating member 40 is formed by
an identical material. Specifically, all the component members of the return force generating
member 40 (i.e., the outer support 43, the elastic member 42 and the outer support 43) are
formed by an identical material.

The return force generating member 40 can take a layered structure formed by two (or
more) different elastomeric materials. Herein, “different elastomeric materials” refers to two (or

more) materials which have different elastic characteristics (e.g., elasticity). The different
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elastomeric materials do not have to be formed by two (or more) materials but can be formed by
an identical elastomeric material by selecting different physical parameters on each layer (i.e.,
thickness, density, etc.).

In the embodiment shown in Fig. 3, for example, the return force generating member 40
includes a layered structure 50 formed by three layers 51-53 wherein the top and bottom layers
51 and 53 are formed by an identical elastomeric material while the middle layer 52 is formed
by a different elastomeric material. In such a layered structure 50, the elastic characteristics of
the return force generating member 40 can be controlled by controlling the thickness of each
layer 51-53 and/or selecting the ingredient materials to be used in each layer 51-53.

Iiig. 4 is a perspective view of a return force generating member 140 which is another
embodiment of the invention. The return force generating member 140 includes (i) a holding
structure 141 for holding the first end 31 of the relative movement transfer member 30, and (ii)
an elastic member 142 connected to the holding structure 141 for generating the return force in
response to the relative movement transfer member 30. The return force generating member 140
further includes (iii) an outer support 143 which supports the elastic member 142. The elastic
member 142 includes two elastomeric elements (or bars) 146 each formed between the outer
support 143 and the holding structure 141.

Iiigs. 18-24 are a perspective view of a return force generating member which can used
in other embodiments of the invention. In Figs. 18-24, each return force generating member 740
includes (i) a holding structure 741, (ii) an elastic member 742, and (iii) an outer support 743
which supports the elastic member 742. The basic functions of each return force generating
member 740 and its elements 741-743 are common and similar to those of the return force
generating member 40 and 140 shown in Figs. 3 and 4.

Iigs. 5 and 6 are schematic drawings which explain the function of the return force
generating member 40 shown in Fig. 1. These drawings illustrate the relative movements
between the blade unit 11 and the return force generating member 40 when the blade unit 11
pivots about the second pivot axis 62 for following the skin contours of a user during shaving.
In these drawings, the blade unit 11 has a pivot axis 64 which shows the degree of its lean from
the rest position RP. The pivot axis 64 is perpendicular to the second axis 62.

In Fig. S, since no force is applied from the skin before shaving starts, the blade unit 11

is in the rest position RP and thus the pivot axis 64 is in the rest position RP. In this state, the
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blade unit 11 is ready for being biased by a return force generated by the return force generating
member 40 if it pivots about the second pivot axis 62 away from the rest position RP.

In Fig. 6, after shaving starts, the blade unit 11 receives a force F'1 which is applied from
the skin and thus it leans in the direction D1 to reach the lean position LP which is indicated by
the moved central axis 65 in Fig. 6. In response to this lean, the end portion 31 of the relative
movement transfer member 30 (not shown in Fig. 6) pushes the elastic member 42 (or the
elastomeric elements 46) with a force F2 in the direction D2, and thus a reaction force is
generated as a return force I3 in the direction D3 by the elastic member 42. This return force '3
is transmitted via the relative movement transfer member 30 (not shown in Fig. 6), thereby
pushing back the blade unit 11 to the rest position RP.

Similarly, the blade unit 11 and the return force generating member 40 work when the
opposite force (to the force I'1) is applied to the blade unit 11 from the skin during shaving.

The return force generated by the return force generating member 40 can be either liner
or non-linear acting to return the blade unit 11 to the rest position RP. The torque range can be
from about O to about 15 Nmm as the blade unit 11 pivots from its rest position RP about the
second pivot axis 62 in either direction through the complete pivot range. Other torque ranges
both larger and smaller may be used as desired. The torque can be varied depending on the
elastic property of the return force generating member 40 used. In the embodiment shown in Fig.
1, the torque range is from about 0 to about 15 Nmm.

The blade unit 11 can have a pivot range (about the second pivot axis 62) up to about 15°
in either direction from the rest position. Other pivot ranges both larger and smaller may be
used as desired. In the embodiment shown in Fig. 1, the blade unit 11 can have a pivot range
about 15° in either direction from the rest position.

Since the blade unit 11 can carry out a pivoting movement about the two axes 61 and 62,

the safety razor blade unit 12 can optimally conform to the contour of the face during shaving.
Iiigs. 7-8 show another embodiment of the safety razor of the invention. This safety
razor 210 is similar to the safety razor 10 shown in Fig. 1 except the return force generating
member 240.

Referring to Fig. 7, the safety razor 210 includes a blade unit 211 which is connected to
a handle 212 (through a connecting member 218) for a pivotal movement relative thereto about
the second pivot axis 62 which is substantially perpendicular to the blades 20 for following the

skin contours of a user during shaving. The blade unit 211 has a rest position towards which
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the blade unit 211 is biased by a return force when pivoted about the second pivot axis 62 away
from the rest position. In the embodiment shown in Fig. 7, the handle 212 has a concave
portion 222 (not shown in Fig. 7 but Fig. 8) formed on its surface. Alternatively, the blade unit
211 can have a concave portion formed on its surface (not shown in Figs.).

Ilig. 8 is a perspective view of the upper portion of the safety razor 210 shown in Fig. 7.
The safety razor 210 further includes the return force generating member 240 formed in the
concave portion 222. The relative movement transfer member (not shown in Fig. §) transfers a
relative movement between the handle 212 and the blade unit 211 (through the connecting
member 218) which is caused by the pivotal movement about the second pivot axis 62, to the
return force generating member 240. The handle 212 is connected to the connecting member
218 through the attachment member 16 (not shown in Fig. 8) as depicted in the subassembly
shown in Fig. 2. The return force generating member 240 generates a return force for the blade
unit 211 in response to the relative movement transfer member. The return force generating
member 140 shown in FFig. 4 can be used as the return force generating member 240 in Fig. 8.

Figs. 9-11 show yet another embodiment of the safety razor of the invention. Referring

to Fig. 9, the safety razor 310 includes a blade unit 311 which is connected to a handle 312
(through a connecting member 318) for a pivotal movement relative thereto about the second
pivot axis 62 which is substantially perpendicular to the blades (not shown in Fig. 9) for
following the skin contours of a user during shaving. The blade unit 211 has a rest position
towards which the blade unit 311 is biased by a return force when pivoted about the second
pivot axis 62 away from the rest position. In the embodiment shown in Fig. 9, the handle 312
has a concave portion 322 formed on its surface. Alternatively, the blade unit 311 can have a
concave portion formed on its surface (not shown in Figs.).

The safety razor 310 further includes: (a) a relative movement transfer member 330
formed between the handle 312 and the blade unit 311; and (b) a return force generating member
340 formed in the concave portion 322. The relative movement transfer member 330 transfers a
relative movement between the handle 312 and the blade unit 311 (through the connecting
member 318) which is caused by the pivotal movement about the second pivot axis 62, to the
return force generating member 340. The return force generating member 340 generates a return
force for the blade unit 311 in response to the relative movement transfer member 330. The
relative movement transfer member includes a rod-like shaped member (not shown in Fig. 9 but

Fig. 11) which couples the handle 312 to the blade unit 311.
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Iig. 10 is an exploded_perspective view of a subassembly of the safety razor 310 shown
in Fig. 9. The safety razor 310 further includes an attachment member 16. The attachment
member 16 is pivotally attached to the handle 12 via a pin 21. The attachment member 16 is
also pivotally attached to the connecting member 318 via a pin 25. The attachment member 16
and the pins 21 and 25 are disposed along the second pivot axis 62.

The blade unit 311 has a third (or movable) axis 65 which direction is movable in
response to the relative movement between the handle 312 and the blade unit 311 while it (i.e.,
the movable axis 65) is being kept perpendicular to the second pivot axis 62. In the embodiment
shown in Fig. 10, when the blade unit 311 pivots about the second pivot axis 62 for following
the skin contours of a user during shaving, the direction of the third axis 65 moves in response to
the force applied through the relative movement transfer member 330.

In the embodiment shown in Fig. 10, the relative movement transfer member 30 includes
a shaft 333 having a first end 331 inserted into an insertion hole 347 of the return force
generating member 340. The insertion hole 347 of the return force generating member 340 has
an opening shape which is designed to hold the first end 331 of the relative movement transfer
member 30.

The second end (not shown) of the shaft 633 is fixed in the blade unit 311. The shaft 333
transfers a relative movement between the handle 312 and the blade unit 320 which is caused by
the pivotal movement about the second pivot axis 62, to the return force generating member 340.
The relative movement transfer member 330 (or the shaft 333) and the holes 334 are disposed
along the third axis 65.

Iiig. 11 is a perspective view of the return force generating member 340 shown in Fig. 9.
The return force generating member 340 includes (i) a holding structure 341 (or the insertion
hole 347) for holding the first end 331 of the relative movement transfer member 330, and (ii) an
elastic member 342 connected to the holding structure 341 for generating the return force in
response to the relative movement transfer member 330. The return force generating member
340 further includes (iii) an outer support 343. The holding structure 341 and the elastic
member 342 are formed in the outer support 343. The outer support 343 includes an outer frame
345 which supports the elastic member 342. The elastic member 342 includes two elastomeric
walls 346 each formed between the walls of the outer frame 345. The elastomeric walls 346 and

the walls of the outer frame 345 form the holding structure 341.
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The holding structure 341 can take any shape or structure which can receive the relative
movement transmitted from the relative movement transfer member 330. In the embodiment
shown in Fig. 11, the holding structure 341 has a rectangular-column-like shape which is formed
at the center of the return force generating member 340 and has dimensions suitable for holding
the first end 331 of the relative movement transfer member 330 by insertion.

Iiigs. 12-13 show a still another embodiment (i.e., a safety razor 410) of the safety razor

of the invention. Referring to Fig. 12, this safety razor 410 is similar to the safety razor 210
shown in Fig. 8 but different in the structure (or the mechanism) relating to the connecting
member. Specifically, the safety razor 410 includes a support member 19 which is connected
to and extends from the handle 412, and a modified connecting member 418.
Iiig. 13 is an exploded_perspective view of a subassembly of the safety razor 410 shown
in Fig. 12. Referring to Fig. 13, the support member 19 includes a closed ring-like shape 70
which has a flattened portion 74. The support member 70 has a hole 73 formed in the
flattened portion 74.  The modified connecting member 418 has two projections 71 and 72
extending opposing directions one another along the second axis 62. The projection 71 is
inserted into the hole 26 formed in the handle 412. The hole 73 has an appropriate size and
shape so that the projection 72 can be inserted therein. As shown in Fig. 13, the central axes
of the holes 26 and 73 and the two projections 71 and 72 are disposed along the second axis
62 such that the connecting member 18 and the handle 412 can be connected for a pivotal
movement about the second pivot axis 62.

Similarly to the subassembly shown in Fig. 2, the relative movement transfer member 30
includes a shaft 33 having a first end 31 inserted into a hole 247 of the return force generating
member 240 and a second end 32 inserted into a hole 34 of the blade unit 11. The hole 247 of
the return force generating member 240 has an opening shape which is designed to hold the first
end 31 of the relative movement transfer member 30. 'The shaft 33 transfers a relative
movement between the handle 412 and the blade unit 11 which is caused by the pivotal
movement about the second pivot axis 62, to the return force generating member 240. The
relative movement transfer member 30 (or the shaft 33) and the holes 34 and 247 are disposed
along the third axis 63 which is parallel to the second axis 62.

In the embodiment shown in Figs. 12-13, the support member 19 of the safety razor 410
extends from the handle 412 and holds the connecting member 418 between the handle 412 and

the support member 19. Since the safety razor 410 includes the support member 19 which
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supports or holds the connecting member 418, the structure of the safety razor 410 can be
protected from damage which might be caused by an excess force which may be applied by a
user during shaving. In addition, compared to the other embodiments discussed above (e.g., that
shown in Fig. 2), since the safety razor 410 does not need the attachment member 16 and the
pins 21 and 25 which are disposed along the second axis 62, the structure of the connecting
member 418 as well as the manufacturing process of the safety razor 410 can be simplified.

Iiig. 14 is an exploded_perspective view of a subassembly of a safety razor which is a still
another embodiment of the present invention. FIig. 15 is a perspective view of the subassembly
shown in Fig. 14 looking from the direction which is opposite from that in Fig. 14. In the
embodiment shown in Figs. 14 and 15, a return force generating member 640 is formed in the
concave portion 622 of the handle 412.

The return force generating member 640 includes (i) a holding structure 641 having a
round hole 647, (ii) an elastic member 642 connected to the holding structure 641, (iii) an outer
support 643; and (iv) an attachment arm 644. The attachment arm 644 extends from the outer
support 643 and fixes the return force generating member 640 to the handle 412 as shown in Fig.
15. In this embodiment, all the elements 641-644 of the return force generating member 640 are
formed by an identical elastomeric material. Alternatively, if desired, the elements 641-644 can
be formed by a different elastomeric material(s).

Iiigs. 16-17 show yet another embodiment (i.e., a safety razor 510) of the safety razor of

the invention. 'This safety razor 510 is different from the safety razor 410 shown in Figs. 12
and 13 in the structure (or the mechanism) relating to the relative movement transfer member
and the return force generating member. Referring to Fig. 16, the safety razor 510 includes a
blade unit 511 and a handle 512 which are connected through a connecting member 518.

Iiig. 17 is an exploded_perspective view of a subassembly of the safety razor 510 shown
in Fig. 16. Referring to Fig. 17, the handle 512 has a concave portion 522 (i.e., a hole 524 in
this embodiment) formed on its surface. The safety razor 510 includes a return force
generating member 540 formed in the concave portion 522 for generating a return force for
the blade unit 511. The return force generating member 540 has a central axis 66 which
coincides with the second axis 62 shown in Fig. 16.

Compared with the safety razor 410 shown in Figs. 12 and 13, the structure of the safety
razor 510 shown in Figs. 16-17 is simpler in that the central axis 66 of the return force

generating member 540 coincides with the second pivot axis 62.
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The safety razor 510 further includes a relative movement transfer member 530 formed
between the blade unit 511 and the handle 512 for transferring a relative movement between
the blade unit 511 and the handle 512 caused by the pivotal movement.

The return force generating member 540 includes (i) a holding structure 541 having a
round hole 547 for holding a part of the relative movement transfer member 530, and (ii) an
elastic member 542 connected to the holding structure 541 for generating the return force in
response to the relative movement transfer member 530. The relative movement transfer
member 530 includes a projection 571 formed on the axis 66 (i.e., the projection 571 has a
central axis (not shown) which coincides with the axis 66). The projection 571 transfers the
relative movement between the blade unit 511 and the handle 512 by rotational angle about
the central axis 66.

For an effective operation, the outer surface of the return force generating member 540 is
fixed to the inner surface of the hole 524, while the outer surface of the relative movement
transfer member 530 is fixed to the inner surface of the hole 547 of the holding structure 541.
These fixing structures can be implemented by applying an adhesive between the surfaces.
Alternatively, these fixing structures can be implemented without such an application of
adhesive if the related elements are so precisely designed and manufactured that the surfaces
can generate enough friction which prevents slide between the surfaces.

In operation, when the blade unit 11 pivots about the pivot axis 62 for following the skin
contours of a user during shaving, the projection 571 (i.e., the relative movement transfer
member 530) rotates about the pivot axis 62 in response to the force applied through the relative
movement transfer member 530. In other words, the relative movement transfer member 530 is
formed on the second axis 62 for transferring the relative movement which is given by a rotation
angle difference about the second axis 62.

The rotation angle produces a stain at the elastic member 542 of the return force
generating member 540. The return force generating member 540 generates a return force
which tries to move the blade unit 511 to the rest position. In other words, the return force
generating member 540 is formed on the second axis 62 for generating the return force which is
given by a torque about the second axis 62.

Iiig. 25 is a perspective view of a safety razor 810 which is yet another embodiment of
the present invention. In this embodiment, a return force generating member 840 is formed by

an identical material with that employed by the handle 12. Specifically, the return force
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generating member 840 is formed by (or includes) an extended material from that employed in a
part of the handle 12. The return force generating member 840 includes (i) a holding structure
841 for holding the end 831 of the relative movement transfer member 30 (not shown in Fig. 25),
and (ii) an elastic member 842 connected to the holding structure 841 for generating the return
force in response to the relative movement transfer member 30.

The elastic member 842 includes an elastomeric element (or bar) 846 formed by an
integral plastic molding which is used for producing the handle 12 in the manufacturing process.
In other words, the elastomeric element 846 is formed by the same manufacturing process (and
at the same time) as that for producing the handle 12. This is beneficial since this embodiment
does not require a return force generating member which is produced by a separate
manufacturing process from that used for producing the handle 12. In addition, since the elastic
member 842 is integral with the handle 12, the assembling process for connecting the blade unit
11 to the handle 12 can be simplified.

Modifications to the described embodiments are of course possible without departing
from the principles of the invention. It is to be understood, therefore, that the specifically
described embodiments are given by way of non limiting example only and it is intended that
the invention should be limited only by the claims which follow.

The dimensions and values disclosed herein are not to be understood as being strictly
limited to the exact numerical values recited. Instead, unless otherwise specified, each such
dimension is intended to mean both the recited value and a functionally equivalent range
surrounding that value. DPor example, a dimension disclosed as “40 mm” is intended to mean
“about 40 mm.”

Every document cited herein, including any cross referenced or related patent or
application, is hereby incorporated herein by reference in its entirety unless expressly excluded
or otherwise limited. The citation of any document is not an admission that it is prior art with
respect to any invention disclosed or claimed herein or that it alone, or in any combination with
any other reference or references, teaches, suggests or discloses any such invention. Further, to
the extent that any meaning or definition of a term in this document conflicts with any meaning
or definition of the same term in a document incorporated by reference, the meaning or
definition assigned to that term in this document shall govern.

While particular embodiments of the present invention have been illustrated and

described, it would be obvious to those skilled in the art that various other changes and
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modifications can be made without departing from the spirit and scope of the invention. It is
therefore intended to cover in the appended claims all such changes and modifications that are

within the scope of this invention.
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What is claimed is:
1. A safety razor comprising a handle and a blade unit having at least one blade, the blade
unit being connected to the handle for a pivotal movement relative thereto about a perpendicular
pivot axis substantially perpendicular to the at least one blade for following the skin contours of
a user during shaving, the blade unit having a rest position towards which the blade unit is
biased by a return force when pivoted about the perpendicular pivot axis away from the rest
position, one of the handle and the blade unit having a concave portion formed on its surface, the
safety razor further comprising:
(a) a relative movement transfer member formed between the handle and the blade unit
for transferring a relative movement between the handle and the blade unit caused by the
pivotal movement, and
(b) a return force generating member formed in the concave portion for generating a
return force for the blade unit in response to the relative movement transfer member,
wherein the return force generating member includes (i) a holding structure for holding a
part of the relative movement transfer member, and (ii) an elastic member connected to
the holding structure for generating the return force in response to the relative movement

transfer member.

2. The safety razor according to claim 1, wherein the return force generating member
further includes (iii) an outer support formed in the concave portion, and wherein the holding

structure and the elastic member are formed in the outer support.

3. The safety razor according to claim 2, wherein the outer support includes an outer frame
formed in the concave portion for supporting the elastic member, and the elastic member
includes at least one elastomeric element formed between the outer frame and the holding

structure.

4. The safety razor according to claim 1, 2, or 3 wherein the return force generating

member is formed by an identical material with that employed by the handle.

5. The safety razor according to claim 1, wherein the relative movement transfer member

includes a rod-like shaped member which couples the handle to the blade unit.



WO 2009/154921 PCT/US2009/044483

19

6. The safety razor according to claim 1 or 3, wherein the concave portion includes a hole

formed in the one of the handle and the blade unit which penetrates its surfaces.

7. The safety razor according to claim 1, wherein the relative movement transfer member
has a movable axis which moves in response to the relative movement between the handle and

the blade unit while being kept parallel to the perpendicular pivot axis.

8. The safety razor according to claim 1, wherein the relative movement transfer member
has a movable axis which moves in response to the relative movement between the handle and

the blade unit while being kept perpendicular to the perpendicular pivot axis.

9. The safety razor according to claim 5, wherein the holding structure has a hole such that

a part of the rod-like shaped member can be inserted.

10. The safety razor according to claim 5, wherein the holding structure has a rectangular-

column-like shape such that a part of the rod-like shaped member can be inserted.

11. The safety razor according to claim 1, wherein the blade unit is connected to the handle
for movement relative thereto about a parallel pivot axis which is substantially parallel to the at

least one blade.

12. The safety razor according to claim 1, wherein the concave portion is formed on the

surface of the handle.

13. The safety razor according to claim 1, wherein the blade unit includes a connecting
member which connects the blade unit to the handle for the pivotal movement about the
perpendicular pivot axis, and

wherein the safety razor further comprises a supporting member connected to the handle
for supporting the connecting member thereby protecting the safety razor from being damaged

by an excess force which may be applied by a user during shaving.
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14. A safety razor comprising a handle and a blade unit having at least one blade, the blade
unit being connected to the handle for a pivotal movement relative thereto about a perpendicular
pivot axis substantially perpendicular to the at least one blade for following the skin contours of
a user during shaving, the blade unit having a rest position towards which the blade unit is
biased by a return force when pivoted about the perpendicular pivot axis away from the rest
position, the safety razor further comprising:

(a) a relative movement transfer member formed on the perpendicular pivot axis for

transferring a relative movement between the handle and the blade unit caused by the

pivotal movement, the relative movement being given by a rotation angle difference

about the perpendicular pivot axis, and

(b) a return force generating member formed on the perpendicular pivot axis for

generating a return force for the blade unit in response to the relative movement transfer

member, the return force being given by a torque about the perpendicular pivot axis.

15. The safety razor according to claim 14, wherein one of the handle and the blade unit has
a concave portion formed on its surface, and the return force generating member is formed in the

concave portion.
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biade for following the skin contours of a user during shaving".
It is clear from the descr1pt1on (pages 5 and 6), however, that all the
“embodiments have a first pivot axis which is substant1a11y parallel to

~ - the edges of the blades of a blade unit. This axis is not featured in the

claims. It is however an essential feature, as a razor with such an axis
will provide substantially different kinematics than a razor as claimed.
Furthermore, the wording of the description regarding to the second pivot
axis 62 differs from the wording of the claim in the following aspects:
The second pivot axis, or "perpendicular pivot axis" 62 is denoted as
"substantially perpendicular to the blades 20 for following the skin

. contours of a user during shaving" (page 5). The wording "substantially -
perpendicular to the blades" is vague and undetermined in that t is not
limited to any particular direction. FUrthermore, with the blades being

. pivotable about the first pivot axis 61, there is no defined direction of

~ the blades. Regarding the :figures of the drawing, there is no
perpendicular relation of the second axis 62 and the blades. Moreover
there is no provision for the 'second axis 62 to follow the pivotal
movement of the blades about the first axis 61 by any means, therefore it
is not clear what direction "substantially perpendicular to the blades"
should be intended to denote. The description gives further contradictory
information in that (page 5) "the second pivot axis 62 is substantially
-perpendicular to the handle axis (not shown in Figs. but it coincides
with the central axis of the handle 12). If desired, the second pivot
axis 62 can be set between 5 degrees and 30 degrees from a virtual p]ane
(not shéwn in Figs.) which is perpend1cu1ar to the handle -axis. In one
embodiment; the second pivot axis 62:is set at 18 degrees from the
virtual p]ane" These are three mutually exclusive poss1b111t1es which
are however not mentioned in the claims..
According to the PCT Guidelines, 15.18, the 1nternat1ona1 search is
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contradictory features which are not contained in the claims at all.
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between the -handle and the blade unit caused by the pivotal movement" is
not clear, because it is incomplete and lacks the following words "to the
force generatlng member 40" (page 6, first paragraph).
Independent claim 14 comprises the same unclarities and lack of support
by the description as claim 1. The dependent claim to not denote features
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are not directed to what is described to an extent that they do not

- provide an enabling starting point for determining the relevant prior art
and possible differences between the claimed subject-matter and the prior
art. Therefore no meaningful search can be carried out.

The applicant’s attention is drawn to the fact that claims relating to.
inventions in respect of which no international search report has been
.established need not be the subject of an international preliminary
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO

- policy when:- acting as an International Preliminary Examining Authority is
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Chapter II procedure. If the application proceeds into the regional phase
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out during examination before the EPO (see EPO Guideline C-VI, 8.2),
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