(12) Patent

(11) Publication humber: SG 190783 At

(43) Publication date:
(51) Int. Cl:

Application

31.07.2013
B26B 21/52, B26B 21/22;

(21) Application number: 2013036033
(22) Date of filing: 28.03.2011

(71) Applicant:

(72) Inventor:

THE GILLETTE COMPANY WORLD
SHAVING HEADQUARTERS, IP
LEGAL PATENT DEPARTMENT - 3E,
ONE GILLETTE PARK, BOSTON,
MASSACHUSETTS 02127 MC US

DONG, FANG ROOM 6-2-201, 1177
LANE KANGQIAO ROAD SHANGHAI
201315 CN

WINTER, FLORINA 1655 HU QING PING
ROAD SHANGHAI 201702 CN

(54) Title:
HAND HELD DEVICE HAVING A ROTATIONAL AXIS

(57) Abstract:

A hand held device comprising: a handle, said handle
comprising a grip portion and a connection portion, said
connection portion rotating with respect to said grip portion
about a rotational axis, said connection portion forming a
docking portion suitable for receiving an optional head unit, said
docking portion being positioned opposite distally away from
said grip portion, wherein the grip portion and the connection
portion are connected by a rod, said rod comprising a distal
end non-rotatably attached to the grip portion and a proximal
end non-rotatably attached to the connection portion, wherein
rotational axis forms a central longitudinal axis of said rod.

This PDF First Page has been artificially created from the Singaporian Absiracts



wo 2012/129720 A1 I K0 00O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property =
Organization é
International Bureau -,

=

\

(10) International Publication Number

(43) International Publication Date WO 2012 /1 29720 Al

4 October 2012 (04.10.2012) WIPOIPCT
(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
B26B 21/52 (2006.01) B26B 21/22 (2006.01) kind of national protection available): AE, AG, AL, AM,
. L ) AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(21) International Application Number: CA. CH. CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
PCT/CN2011/000532 DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
(22) International Filing Date: HR, HU, D, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
28 March 2011 (28.03.2011) KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
. MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(25) Filing Language: English OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG,
(26) Publication Language: English SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ,

UA, UG, US,UZ, VC, VN, ZA, ZM, ZW.
(71) Applicant (for all designated States except US): THE

(72)
(73)

74)

GILLETTE COMPANY [US/US]; World Shaving
Headquarters, IP Legal Patent Department - 3E, One Gil-
lette Park, Boston, Massachusetts 02127 (US).

Inventors; and

Inventors/Applicants (for US only): DONG, Fang
[CN/CN]; Room 6-2-201, 1177 Lane Kanggiao Road,
Shanghai 201315 (CN). WINTER, Florina [DE/CN];
1655 Hu Qing Ping Road, Shanghai 201702 (CN).

Agents: THE GILLETTE COMPANY et al; c/o
Timothy B. Guffey, The Procter & Gamble Company,
Global Patent Services, 299 East Sixth Street, Sycamore
Building, 4th Floor, Cincinnati, Ohio 45202 (US).

84

Designated States (uniless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: HAND HELD DEVICE HAVING A ROTATIONAL AXIS
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FIG. 1

(57) Abstract: A hand held device comprising: a handle, said handle comprising a grip portion and a connection portion, said con-
nection portion rotating with respect to said grip portion about a rotational axis, said connection portion forming a docking portion
suitable for receiving an optional head unit, said docking portion being positioned opposite distally away from said grip portion,
wherein the grip portion and the connection portion are connected by a rod, said rod comprising a distal end non-rotatably attached
to the grip portion and a proximal end non-rotatably attached to the connection portion, wherein rotational axis forms a central lon -
gitudinal axis of said rod.
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HAND HELD DEVICE HAVING A ROTATIONAL AXIS

'BACKGROUND OF THE INVENTION

Some hand held devices such as safety razors have a head unit (such as a
blade unit) connected to a handle for a pivotal movement about a single
pivotal axié"which is generally perpendicular to the major axis of the hand
itself. The single pivotal axis can also be substantially parallel to the blade
(i.e., the blade edge) when the device is a safety razor. For safety razors, 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 duﬂng 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 éhaving as it has limited mobility able to
pivot about only a single axis. |

To address this problem, it has been suggested that the safety razors be
provided with blade units that can additionally pivot about another axis which
is substantially perpendicular to the blade(s)." Such safety razors do provide
improved conformance of the blade unit to the contours of the face during
shaving. -

While these safety razors which provide a blade unit that pivots about
two axes help the blade unit to more suitably follow the contours of the face
during shaving, they do not follow all the contours of the body during shaving.
Various attempts to provide safety razors with multiple axés... include: U.S.
Patent No. 4,152,828; 5,070,614; 5,526,568; 5,535,518; 5,560,106;
6,115,924; 6,311,400, 6,381,857; 6,615,498, 6,973,730, | 7,140,116;
5,526,568; 5,033,152; and U.S. Patent Publ. No. 2008 034591; 2010 1013220,
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20100313426, and 2011 0035950.

It has been found that by providing a safety razor having both pivotal
and rotational movement the blade unit can closely follow all the contours of
the body during shaving.

Thus, there is a need for a hand held device having a head unit capable
of a pivotal movement about a pivot axis and rotational movement about a

rotational axis which is suitable for use as hair removal device.

SUMMARY OF THE INVENTION

One aspect of this invention relates to a hand held device comprising: a
handle, said handle comprising a grip portion and a connection portion ,
said connection portion rotating with respect to said grip porﬁon about a
rotational axis , said connection portion forming a docking portion suitable
for receiving an optional head unit, said docking portion being positioned
opposite distally away from said grip portion, wherein the grip portion and the
connection portion are connected byma rod, said rod comprising a distal end
non-rotatably attached to the grip portion and a proximal end non-rotatably
attached to the connection portion, wherein rotational axis forms a central
longitudinal axis of said rod, preferably the device can be a safety razor or
another personal care, grooming or beautyv care device.

A hand held device comprising: a handle, said handle comprising a
grip portion and a connection portion, said connection portion rotating with
respect to said grip portion about a rotational axis, said connection portion
forming a docking portion suitable for receiving an optional head unit, said
docking portion being positioned opposite distally away from said grip
portion, wherein the grip portion and the connection portion are connected by
a rod, said rod comprising a distal end non-rotatably attached to the grip

portion and a proximal end non-rotatably attached to the connection portion,
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wherein rotational axis forms a central longitudinal axis of said rod, wherein
the rod is permanently attached to at least one of said grip portion and said
connection portion, wherein the end of the rod which is not permanently
attached is removably attached to the other of said grip portion and said
connection portion, and wherein said blade unit has a maximum rotation of
from about 10° to about 30°, or more preferably about 15°.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view of a hand held device in accordance with at least
one embodiment of the present invention.

FIG. 2 is a side view of another hand held device in accordance with at
least one embodiment of the present invention.

FIG. 3 is a side view of the hand held device of FIG. 2, with the head unit
partially rotated. The relative movement of the surface indicia in these
exemplary figures is provided to more clearly show the rotational movement.

FIG. 4 is a bottom view of a hand held device in accordance with at least
one embodiment of the present inveﬁtion. In this example, the device is a
safety razor.

FIG. 5 is a top view of the device shown in FIG. 4.

FIG. 6 is a top view of another hand held device in accordance with at
least one embodiment of the present invention.

FIG. 7 is a frontal view of a hand held device in accordance with the
present invention | ) |

FIG. 8 is a frontal view of the device of FIG. 7 where the razor head is
pivoted back.

FIG. 9 is another frontal view of the device of FIG, 7, with the razor head
rotated counterclockwise. | N

FIG. 10 is another frontal view of the device of FIG. 7, with the razor

head rotated to the clockwise.
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FIG. 11 is another frontal view of the device of FIG. 7, with the razor
head pivoted back and rotated counterclockwise.

FIG. 12 is another frontal view of the device of FIG. 7, with the razor
head pivoted back and rotated clockwise. |

FIG. 13a — 13c are side views of various rods in accordance with at least
one embodi‘ment of the present invention.

FIG. 14 is a side view of yet another rod in accordance with at least one
embodiment of the present invention.

FIGs. 15a — 15b are side views of a rod at rest and having one end
rotated.

FIGs. 16a — 16b are side views of a rod at rest and having one end
rotated. o

FIG. 17 is another rod in accordance with at least one embodiment of the
present invention.

FIG. 18a is a top view of a finger pad in accordance with at least one
embodiment of the presenf invention.

FIG. 18b is a cross section view of the finger pad of FIG. 18a taken along
view line A-A. o |

FIG. 19 is another top view of a finger pad.

FIG. 20a is a top view of another finger pad in accordance with at least
one embodiment of the present invention.

FIG. 20b is a cross section view of the finger pad of FIG. 20a taken along

view line B-B.

DETAILED DESCRIPTION OF THE INVENTION
The present invention addresses the need for a hand held device having a
head unit capable of a pivotal movement about a pivot axis and rotational

movement about a rotational axis which is suitable for use as hair removal



10

15

20

25

WO 2012/129720 ‘ PCT/CN2011/000532

device by providing a handle comprising a grip portion and a connection
portion, said connection portion rotatirig with respect to said grip portion
about a rotational axis, wherein the grip portion and the connection portion
are connected by a rod, said rod comprising a distal end non-rotatably
attached to the grip portion and a proximal end non-rotatably attached to the
connection portion, wherein rotational axis forms a central longitudinal axis
of said rod, and wherein said connection portion forming a docking portion
suitable for receiving an optional head unit, such as a blade unit, said docking
portion being positioned opposite distally away from said rod and/or said grip
portion.

As defined herein, non-rotatably attached means that the end of the rod
attached the either the grip portion or the connection portion rotates with the
handle portion to which it is attached. This means that the proximal end of
the rod is attached and rotates with the connection portion with respect to the
grip portion, while the distal end of the rod is attached to the grip portion and
stays stationary with the grip portion", ‘with respect to the rotating connection
portion; Those of skill in the art will understand that the relative rotation of
one end against the other causes the rod to twist which can happen along the
rod body. Rotation of one end of the rod versus the other will thereby allow
the grip portion or the handle portion to rotate with respect to the other.
Further, in one embodiment, both ends of the rod can simultaneously rotate in
opposite directions (clockwise and counterclockwise), or they can rotate in
the same direction but one can rotate faster than the other, thereby still
creating a twist in the rod body. -

FIG. 1 is a side view of a hand held device in accordance with at least
one embodiment of the present invention. FIG. 1 shows a handle (200), said
handle comprising a grip portion (250) and a connection portiori (210), said

connection portion rotating with respect to said grip portion about a rotational
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axis (280), said connection portion (210) forming a docking portion (218)
suitable for receiving an optional head unit (100), said docking portion (218)
being positioned opposite distally away from said grip portion (250), wherein
the grip portion and the connection portion are connected by a rod (400), said
rod comprising a distal end (450) non-rotatably attached to the grip portion
(250) and a proximal end (410) non-rotatably attached to the connection
portion (210), wherein rotational axis (280) forms a central longitudinal axis
of said rod (480). Also shown in FIG 1 is an optional finger pad (520)
positioned on the upper surface of the grip portion. The finger pad can be
particularly useful to allow for enhanced user feel and control given the
various types of rotation and pivoting possible with the present device. In
one embodiment, the finger pad is positioned.such that the pressure pbint of

the finger pad is over at least a portion of the rod. The pressure point of the

~ finger pad is the central area of applied pressure which a user’s finger will

create when they push on the finger pad. Preferably the pressure point will
be in over the rotational axis (280). As long as the finger pad and or its
pressure point sits directly above the rotational axis the user can still have a
desirable amount of control dﬁring use. The rod need not be present under
the finger pad as it can sit closer to the connecting portion or closer to the
interior of the grip portion.

The head unit (100) can include a wide scraping surface such as where
the hair removal device is used with a depilatory or for skin exfoliation, or a
blade unit, such as where the device is a safety razor. Where the hair
removal head is a razor cartridge the cartridge may also include multiple
blades. For example, U.S. Patent 7,168,173 generally desé’r.ibes a Fusion®
razor that is commercially available from The Gillette C(;mpany which
includes a razor cartridge with multiple blades. Additionally,' ‘the razor

cartridge may include a guard as well as a shaving aid. A variety of razor
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cartridges can be used in accordance with the present invention.
Nonlimiting examples of suitable razor cartridges, with and without fins,
guards, and/or shave aids, include those marketed by The Gillette Company
under the Fusion®, Venus® product lines as well as those disclosed in U.S.
Patent Nos. 7,197,825, 6,449,849, 6,442,839, 6,301,785, 6,298,558;
6,161,288, énd U.S. Patent Publ. 2008/060201.

As shown in FIG. 4, where the head unit (100) is a said blade unit, the
blade unit comprises a guard (140), a cap (150), at least one blade (110)
positioned between the guard and the cap and a transverse centerline (185)
extending through the guard and the cap in a direction substantially
perpendicular to the at least one blade.  “Substantially perpendicular” as
defined herein means that when the device is in an at rest position (no
external forces are applied to- any parts of the device), where a first line
intersects a second line, the intersecting line forms an angle of from about 85°
to about 90°, or from about 88° .to about 90° + 0.1°. The transverse
centerline divides the blade unit into“'Substantially equal right half (184) and
left half (182), as shown in FIG. 8. | |

The blade unit (100) pivots with respect to the connection portion (210)
about a pivot axis (180) that extends substaritially parallel to the at least one
blade (110). Where the head unit does not have a blade, it may still have a
elongated scraping surface or edge or at least a lateral dimension which runs
across the width of the head unit. “Substantially parallel” as defined herein
means that when the device is in an at rest position (no external forces are
applied to any parts of the device), the two lines sit on a plane but do not
intersect or meet. Those of skill in the art will understand. that the blade(s)
and or head unit can have a slightly curved shape as such, substantially
parallel means if a straight line were to be drawn through the at least one

blade, that line is parallel to the pivot axis. The pivot axis can reside in front
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of the blades and below a plane tangential to the guard and cap. Other pivot
positions are also possible. The blade unit may have a pivot range up to
about 45° about pivot axis (180). Other pivot ranges both larger and smaller
may be used if desired.

In one embodiment, the rotational axis (280) intersects at least one of
said pivot axis and said transverse centerline (185) of the blade unit.
Preferably, the rotational axis intersects at least the transverse centerline.
Without intending to be bound by theory, the intersection of the rotational axis
and the transverse centerline ensures that as rotations occur, the head unit
rotates uniformly so that the portion rotating on the left is equal to the portion
rotating on the right. Without intending to be bound by theory, it is also
believed that this intersection aligns the head unit with the handle to provide a
balanced hand held device. The intersection allows the right half (184) and
left half (182) to rotate equally from one side to the other about handle (200).
The connection portion (210) and accordingly the blade unit (100) may have a
rotation range up to about 30° about rotational axis (280), e.g., about 15° in
one direction and about 15° in the oppoéite direction.  In one embodiment,
the rotation range can be less than 30°, such as 20°.  The rotation range can
also be greater, for example up to 90°. |

In one embodiment, the rotational axis (280) and the pivot axis (180)
may intersect one another. Alternatively, the rotational axis may be spaced
from the pivot axis, at their closest measured distance, by a distance of less
about 10 mm, preferably less than about 5 mm. The closer the rotational
axis (280) is to the pivot axis (180) the user has more control over the
movement of the head unit (100) during use — this can be particularly useful
in a shaving context as controlled pivoting and rotation of the blade unit can
be important to certain users.

The terms “forward” and “aft”, as used herein, define relative position
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‘between features of the blade unit (i.e., razor cartridge). A feature “forward”

of the at least one blade, for example, is positioned so that the surface to be
treated with by the device encounters the feature before it encounters the at
least one blade. For example, if the device is being stroked in its intended
cutting direction, the guard is forward of the blade(s). A feature “aft” of the
blade(s) is positioned so that the surface to be treated by the device
encounters the feature after it encounters the blade(s), for example if the
device is stroked in its intended cutting direction, the cap is disposed aft of the
blade(s).

In one embodiment, the guard comprising at least one elongated flexible
protrusions to engage a user’s skin. In one embodiment, at least one flexible
protrusions comprises flexible fins generally parallel to said one or more
elongated edges. In another embodiment, said at least one flexible
protrusions comprises flexible fins comprises at least one portion which is not
generally parallel to said one or more elongated edges. Non-limiting
examples of suitable guards include‘those used in current razor blades and
include those disclosed in U.S. Patent Nos. 7,607,230 and 7,024,776;
(disclosing elastomeric / flexible fin bars); 2008/0034590 (disclosing curved
guard fins); 2009/0049695A1 (disclosing an elastomeric guard having guard
forming at least one passage extending between an upper surface and a lower
surface). |

In one embodiment, the blade unit comprises at least one skin engaging
member such as a conventional shave aid or lubrication strip. The skin
engaging member can be positioned forward of the blade(s) and/or aft of the
blade(s). Non-limiting examples of known skin conditioning compositions
suitable for use herein include shave aids and lubrication strips as described in:
U.S. Patent Nos. 7,581,318, 7,069,658, 6,944,952, 6,594,904, 6,302,785,
6,182,365, D424,745, 6,185,822, 6,298,558 and 5,113,585__, and
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12009/0223057.

In one embodiment, the skin engaging member comprises a skin
conditioning compositions comprises at least one emollient and a water
insoluble structuring polymer forming an erodible, solid moisturizing
composition. Examples of such compositions have been described as an
erodible, solid moisturizing composition described in copending U.S. Patent
Application Serial Nos. 61/305682 titled “HAIR REMOVAL DEVICE
COMPRISING ERODIBLE MOISTURIZER” and 61/305687 titled “HAIR
REMOVAL DEVICE COMPRISING AN ERODIBLE MOISTURIZER”,
both to Stephens et al, filed Feb. 18, 2010. In one embodiment, the skin
engaging member can form a continuous or partial ring around the blade(s) as
described in U.S. Serial No. 12/906027 titled “SKIN ENGAGING MEMBER
FORMING A RING” to Stephens et al, filed October 15, 2010. Without
intending to be bound by theory, this can be particularly useful to ensure that
any skin conditioning compositioné such as moisturizers and/or lubricants can
be deposited on the surface to be treated even throughout the various types of |
motion and rotation possible with the present device.

FIG. 2 is a side view of another hand held device in accordance with at
least one embodiment of the present invention. This embodiment has a
similar head unit to that shown in FIG. 1 for illustrative purposes of the pivot
action of the head unit about pivot axis (180). In this figure, the head unit
pivoting such that the portion with the cap pivots towards the handle while the
portion with the guard pivots away from the handle. Also shown in this
figure is a finger pad (520) positioned on the upper surface of the grip unit of
the handle. In this embodiment, the connecting portion (210) does not have
a region sitting inside the grip portion (250) (as shown in FIG 1). In another
embodiment, a portion of the grip portion can protrude into the connecting

portion and the rod can be positioned beyond the farthest reaching portion of

10
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the grip portion. In FIG. 2, the connecting portion and the grip portion form
a surface interface. The rod (400) extends into each portion and allows the
portions to rotate with respect to the other.

Also shown in FIG. 2 is a cap member (540) which can be used to cover
a portion of the interface between the connecting portion (210) and the grip
portion (250). In one embodiment, the cap member has a rounded or oval
shape. Preferably, the cap member rotates along with the connecting portion
(210) about the rotational axis (280). In one embodiment, the cap member
has a central axis which can overlap with the rotational axis such that during
rotation of the connecting portion, the cap member does not move but merely
rotates. FIG. 3 is a side view of the hand held device of FIG. 2, with the head
unit partially rotated. The relative movement of the surface indicia (shown
as a sun) and the cap member in a downward rotation from the viewing
perspective in these exemplary figures is provided to more clearly show the
rotational movement. An arrow showing rotation has also been provided.
As shown here, the connecting portib‘n (210) forms a docking portion (218)
for receiving the head unit. | | ‘

FIG. 4 is a bottom view of a hand held device in accordance with at least
one embodiment of the present invention. In_ this example, the device is a
safety razor with a blade unit comprising three blades (110) and a shaving aid
(120) positioned aft of said blades. Cap (150) is further aft of the shaving
aid and the guard (140) is forward of the blades. FIG. 5 is a top view of the
device shown in FIG. 4. | |

FIG. 6 is a top view of another hand held device in accordance with at
least one embodiment of the present invention. FIG. 6 shows a cap member
(540) and a finger pad (520). -

FIGs. 7 — 12 show a frontal view of a safety razor in accordance with the

present invention. FIG. 7 is in an at rest position where the blade unit (100)

11
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is not pivoted or rotated. The central longitudinal axis of the rod (not shown)
overlaps with the rotational axis (not shown). FIG. 8 shows the same razor
but pivbted so the cap of the blade unit approaches the handle (250). Also

shown in FIG. 8 is the transverse centerline which separates the blade unit

into substantially equal left half (182) and right half (184).] FIGs. 9 and 10

show the blade unit not being pivoted but the connecting portion and blade

unit being rotated counterclockwise, and clockwise, respectively. FIG 11

shows counterclockwise rotation with pivoting. FIG. 12 shows clockwise

rotation with pivoting.

In one embodiment, the head unit has a maximum rotation of from about
5° to about 90°, preferably from about 10° to about 30°, preferably about 15°
from an at rest position, + 1°.  Without intending to be bound by theory, it is
believed that a maximum rotation of about 15° is particularly desirable for a
razor execution. | |

ROD

FIGs. 13 — 14 show different versions of suitablé rods for use in
accordance with the present invention. Between distal end (450) and
proximal end (410) is rod body (460). Various shapes for the ends and rod
body can be used. The rods of FIG. 13a and 13b have oscillating wave
patterns with a squared or rounded cross sectional area, respectively. The
rod of FIG. 13b is like a spring. The body (460) of the rod of FIG. 14 is
cylindrical. | __

As explained above and shown in the figures, at least a portion of the
rotational axis of the hand held device forms a central longitudinal axis of
said rod. As the connecting portion of the device rotates with respect to the
grip portion, the rotation occurs about the rotational axis and the central
longitudinal axis of the rod. In effect, the rod becomes a spine, about which

the connecting portion and the optional head unit, can rotate in a clockwise or

12
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counterclockwise orientation with respect to the grip portion. The flexible
and twistable nature of the rod allows for torsional rotation but creates a
biasing force to return the device back to an at rest orientation. It has
importantly been found that a rotation range of from about 0° to about 45°,

preferably from about 0° to about 30°, most preferably from about 0° to about

 15°, as measured from the at rest position, is suitable for various uses, such as

when the hand held device is a wet or dry power or manual shaving razor and
the head is either disposable or replaceable. In one embodiment, rotating
said connection portion from a zero potion by 15° generates from about 20
Nmm to about 40 Nmm of torque + 0.1 Nmm, preferably from about 28 Nmm
to about 35 Nmm + 0.1 Nmm. Without intending to be bound by theory, it is
believed that this provides a desired range of torsional resistance during use
such that the user can feel the return force biasing the head and connecting
portion back to an at rest 0° orientation. Those of skill in the art will
understand that greater or less torsional resistance can be desired based on
user preference. |

In these exemplary ﬁgures, the ends are squared so they can be placed
into receiving regions of the connecting portion and grip portion so they
become non-rotatably attached thereto. The body portion (460) twists as the
connecting portion and grip portion rotate with respect to one another. In
one embodiment, the ends have the same shape, such as a square or
rectangular shape. In another embodiment the ends have different shapes, as
long as the end can be non-rotatably attached to one of said connection
portion or said grip portion. In another embodiment, one or both of the ends
have the same cross sectional shape as a portion of the rod body. For
example, the entire rod has the same cross sectional shape, such as a cylinder
or an elongated rectangle. |

In one embodiment, one or both of the ends can be non-rotatably

13
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attached to the portion of the handle by a fitting into a receiving space within
the respective portion. In another embodiment, the receiving space can
further form a protrusion which fits into a void space within the end, such as a
pin which can fit into void in the end, or vice versa where the protrusion is
formed in the end and fits into a void in the receiving region of the portion of
the handle. |

In one embodiment, the rod is permanently attached to at least one of
said grip portion and said connection portion. Where the rod is permanently
attached to one of said grip portion and said connection portion, it can be
integrally formed with said respective grip portion or said connection portion.
“Integrally formed”, as used herein means that two structures are formed
together as part of the same single step or multiple step making process, such
as where the structures are molded together or in a multi-shot mold, or where
the two structures are separately __formed then permanently affixed to each
other before being assembled with any other portions of thé device.

In one embodimenf, the rod and respective portion of the handle to
which it is integrally formed is affixed via any known method for attaching

two structures, including but not limited to via an adhesive, a heat seal, or by

~ultrasonic welding.  In one embodiment, the rod and respective portion of

the handle to which it is non-rotatably attached is permanently affixed via one
of the previously mentioned methods but the structures need not be integrally
formed (meaning that the attachment can occur after other structures of the

device are already assembled). The permanent attachment can be by

integrally forming as described above.

In one embodiment, both ends of the rod can be permanently attached to
each of their respective portions of the handle. Preferably, only one of the
ends would be integrally formed with its respective handle portion. In this

example, it may be useful to have the rod integrally formed with the
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connecting portion but the rod can also be integrally formed with the grip
portion as well. -

In one embodiment, only one end of the rod is permanently attached to
its respective portion of the handle. The end of the rod which is not
permanently attached can be removably attached to the other of said grip
portion and said connection portion. “Removably attached” means that the
attachment can be by a structural attachment such as a fitment where the end
anchors or hooks into or onto the receiving region of the portion of the handle,
or the protrusion / void or male /female mating system described above. In
one embodiment, the distal end is permanently attached to the grip portion
and the proximal end is removably attached to the connection portion. The
reverse could also be possible where the distal end is removably attached and
the proximal end is permanently attached. In another embodiment, the rod is
removably attached to both of said grip portion and said connection portion.

In one embodiment, the rod is at least partially formed from a material
comprising at least one of a polymeric material, steel, or a combination
thereof. Any material suitable for use in a hand held device which is flexible
and can torsional stress which can occur during use without breaking can be
used. In one embodiment, the polymeric material is selected from the group
consisting of: an acetal, a polyacetal, a polyoxymethylene, polyphenylene

sulfide, a polyamide, a polybutylene terephthalate, a thermoplastic elastomer,

a polyurethane, a silicone, a nitrile rubber, and a mixture thereof. In one

embodiment of the present invention, the polymeric material comprises
polyoxymethylene, commercially available as Delrin DE9422 from DuPont®.

In one embodiment, the rod comprises a first layer and a second layer.
The layers can be in the form of a central core and a sheath layéred externally
to the central core. FIG. 14 shows such an example where first layer first

layer (462) laminated with a second layer (466). In another embodiment,
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layers can just be laminated onto one another as two sheets forming the rod.
In one embodiment, the first layer and the second layer are not made of the
same- material, for example the first layer can be steel and the second layer
can be the polymeric material. In another embodiment, the rod is formed of
just a single material.

In one embodiment, the material forming a portion of the rod have a
Young’s modulus of from about 0.01 GPa to about 200 GPa, preferably from
about 0.01 GPa to about 10 GPa. Without intending to be bound by theory,
it is believed that believed that using a material with such a Young’s modulus
has desirable elastic properties for use with the device of the present invention.
Those of skill in the art will understand that Young’s modulus is an intrinsic
property. Depending on the specific type of material(s) used the shape and
amount of the material can be modified to provide the desiréd rotational
resistance desired.

FIGs. 15a and b show exterior views of a cylindrical rod or at least a rod
body having a surface marking line (462). The rod in 15a is at rest while the
rod of 15b is partially rotated. In I-Sb‘, as i:he distal end (450) is at least
partially rotated, while the proximal end is held still, surface marking line |
(462) shows the twisting deformation of the rod. One of skill in the art will
understand that although the proximal end and distal end are shown having
the same shape as the rest of the rod body, the ends can have different shapes.

FIGs. 16a and 16b show another rod in accordance with at least one
embodiment of the present invention, wherein the proximal end (410) is
rotated by 90° such that the rod body twists while distal end (450) stays
stationary and does not rotate. As shown in this embodiment, the rod can be
relatively thin in terms of thickness or width but be long so the rod has a
generally thing rectangular shape. In one embodiment, the rod Body can be

layered along the width of the body such that the layers form a laminate like a
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layered stick of gum from Trident®. In another embodiment, the rod body
can be layered along the height of the rod body like a multi-layered cake.

FIG. 17 is another rod in accordance with at least one embodiment of the
present invention. The rod body of this embodiment can have one or more
apertures formed throughout the length of the rod body. Furthermore, the
rod body it self can form oscillating waves in and out of the viewing plane
when viewed from a side view. As such, in one embodiment, the rod body

can be corrugated and / or form one or more apertures.

FINGER PAD

FIG. 18a is a top view of a finger pad (520) in accordance with at least
one embodiment of the present invention. The finger pad (520) has an oval
shape and an interior region (526) with raised side walls (522). FIG. 18bisa
cross sectional view of the finger pad of FIG. 18a view along view line A-A.
The interior region (526) is recessed so it sits lower than the raised side walls
(522) such that a user placing a finger into the finger pad can press down into
the middle of the finger pad but also apply lateral pressure against the front
portion or side portions of the raised side walls (522). This can be
particularly useful since the device of the present invention allows for
pivoting and rotation of the head. Without intending to be bound by theory,
it is believed that the finger pad allows for added control as the head unit
contours over the surface it is being engaged over. - For example, where the
device is a safety razor, the finger pad allows the user to maintain control
while contouring the blade unit by pivoting and/or rotating. |

FIG. 19 is another top view of a finger pad. In one .embodiment, the
finger pad can be textured to increase traction to the finger. " Any suitable
texture can be used such as dimpling or scored or raised in a linear or cross

hatch orientation.
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FIG. 20a is a top view of another finger pad (520) in accordance with at
least one embodiment of the present invention. This finger pad has a square
or rectangular shapé. Other shapes can also b used, such as a triangular
shape. FIG. 20b is a side view of the finger pad of FIG. 20a view along view
line B-B. This embodiment can also have a recessed interior region with
raised side walls.

The finger pad can be placed such that it sits atop a portion of the rod
when the device is viewed from a top view similar to FIG. 6. The finger péd
need not be placed over the rod but the finger pad should have a central axis
which is parallel with the rotational axis and is positioned above said
rotational axis when the device viewed from a top view as shown in FIG. 6.

In one embodiment, the device comprises a window formed in one or
both of the connecting portion and the grip portion. In one embodiment, the
finger pad can be clear or transparent such that it forms the window. In
another embodiment, the device comprises the finger pad and a separate
window. In one embodiment, a portion of said rod, such as the rod body, or
all of said rod is exposed via a window formed in said grip portion, said
connecting member, or a combination thereof.

It should be understood that every maximum numerical limitation given
throughout this specification includes every lower numerical limitation, as if
such lower numerical limitations were expressly written herein. Every
minimum numerical limitation given throughout this specification includes
every highef numerical limitation, as if such higher numerical limitations
were expressly written herein. Every numerical range given throughout this
specification includes every narrower numerical range that falls within such
broader numerical range, as if such narrower numerical ranges were all
expressly written herein. |

All parts, ratios, and percentages herein, in the Specification, Examples,
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and Claims, are by weight and all numerical limits are used with the normal
degree of accuracy afforded by the art, unless otherwise specified.

The dimensions and values disclosed herein are not to be understood as
being strictly limited to the exact numerical values recited. Instead, unless

otherwise specified, each such dimension is intended to mean both the recited

‘value and a functionally equivalent range surrounding that value. For

example, a dimension disclosed as “40 mm” is intended to mean “about 40
mm”. All measurements are performed at 25 °C, unless otherwise specified.

All documents cited in the DETAILED DESCRIPTION OF THE
INVENTION are, in the relevant part, incorporated herein by refer'ence; the
citation of any document is not to be construed as an admission that it is prior
art with respect to the present invention. To the extent that any meaning or
definition of a term or in this written ddcument conflicts with any meaning or
definition in a document incorporated by reference, the meaning or definition
assigned to the term in this written document shall gov_erh. Except as

"nn

otherwise noted, the articles "a," "an," and "the" mean "one or more."

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 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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CLAIMS

'1.A safety razor comprising:

a. - ahandle (200), said handle comprising a grip portion (250) and a
connection portion (210), said connection portion rotating with respect to said
grip portioﬁ ‘about a rotational axis (280), said connection portion (210)
forming a docking portion (218) suitable for receiving an optional blade unit
(100), said docking portion (218) being positioned opposite distally away
from said grip portion (250),

b. wherein the grip portion and the connection portion are connected
by a rod (400), said rod comprising a distal end (450) non-rotatably attached
to the grip portion (250) and a proximal end (410) non-rotatably attached to
the connection portion (210), wherein rotational axis (280) forms a central

longitudinal axis of said rod (480).

2.The safety razor of claim 1, wfi"erein the rod is permanently attached to

at least one of said grip portion and said connection portion.

3.The safety razor of claim 1 or 2, whe”re__in the end of the rod which is
not permanently attached is removably attached to the other of said grip

portion and said connection portion.

4.The safety razor of any preceding claim, wherein the rod is removably

attached to both of said grip portion and said connection portion.
5.The safety razor of any preceding claim, wherein the material forming

at least a portion of the rod comprises at least one of a polymeric material,

steel, or a combination thereof.
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6.The safety razor of claim 5, wherein said polymeric material is
selected from the group consisting of: an acetal, a polyacetal, a
polyoxymethylene, polyphenylene sulfide, a polyamide, a polybutylene
terephthalate, a thermoplastic elastomer, a polyurethane, a silicone, a nitrile

rubber, and a mixture thereof.

7. The safety razor of any preceding claim, wherein said rod comprises a

first layer (462) laminated with a second layer (466).

8.The safety razor of any preceding claim, wherein said rod comprises a
material having a Young’s modulus of from about 0.01 GPa to about 200 GPa,
preferably from about 0.01 GPa to about 10 GPa.

9.The safety razor of any preceding claim, wherein rotating said
connection portion from a zero potion by 15° generates from about 20 Nmm
to about 40 Nmm of torque, preferably from about 28 Nmm to about 35

Nmm.

10. The safety razor of any preceding claim, wherein said rod
comprises a body (460) between said distal and proximal ends, and wherein
said body is not a cylinder.

11. The safety razor of any preceding claim, wherein the blade unit
pivots with respect to the connection member about a pivot axis (180)

substantially parallel to the at least one blade.

12. The safety razor of any preceding claim, wherein said blade unit
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~(100) comprises a guard (140), a cap (150), at léast one blade (110) positioned

between the guard and the cap and a transverse centerline (185) extending
through the guard and the cap in a direction substantially perpendicular to the

at least one blade.

13. The safety razor of claim 12, wherein the rotational axis (280)
intersects at least one of said pivot axis and said transverse centerline (185) of

the blade unit, preferably the transverse centerline.

14. The safety razor of any preceding claim, wherein at least a portion
of said rod is exposed via a window formed in said grip portion, said

connecting member, or a combination thereof.
15. The safety razor of any preceding claim, wherein said blade unit

has a maximum rotation of from about 5° to about 90°, preferably from about

10° to about 30°, preferably about 155; ‘
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