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

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
03 October 2019 (03.10.2019)

(10) International Publication Number

WO 2019/191345 Al

WIPO I PCT

(51) International Patent Classification:
B26B 21/22 (2006.01) B26B 21/52 (2006.01)

(21) International Application Number:
PCT/US2019/024452

(22) International Filing Date:
28 March 2019 (28.03.2019)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

62/650,306 30 March 2018 (30.03.2018) UsS

(71) Applicant: THE GILLETTE COMPANY LLC
[US/US]; One Gillette Park, Boston, Massachusetts 02127
(US).

(72) Inventors: VERASAMY, Michael, Teipaul; 707 Con-
tinental Circle, Unit 1616, Mountain View, California
94040 (US). KIM, Jin, Kyung; One Gillette Park, Boston,
Massachusetts 02127 (US). WASHINGTON, Jack, An-
thony; One Gillette Park, Boston, Massachusetts 02127

(74)

@81)

(US). JOHNSON, Robert, Harold; One Gillette Park,
Boston, Massachusetts 02127 (US). FIASCONE, Re-
gan, Marie; One Gillette Park, Boston, Massachusetts
02127 (US). VEUGEN, Zachary, Oliver; One Gillette
Park, Boston, Massachusetts 02127 (US). FONTECCHIO,
Marco; One Gillette Park, Boston, Massachusetts 02127
(US). BROEMSE, Norbert, Frankfurter Strasse 145,
61476 Kronberg (DE).

Agent: KREBS, Jay A.; C/o The Procter & Gamble Com-
pany, Global IP Services, One Procter & Gamble Plaza, C9,
Cincinnati, Ohio 45202 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,

(54) Title: RAZOR HANDLE WITH A PIVOTING PORTION

wo 2019/191345 A1 |0 000 0000 0 O 0 0

(57) Abstract: A handle. The handle can include a main body and a pivoting head pivotally coupled with the main body about a pivot
axis. The pivoting head can have a substantially trapezoidal prism shape and can include a base member and a cover member that
overlies the base member in a mating relationship. The cover member can have a face defining at least one exterior opening and the
pivoting head can have an interior compartment comprising an electrical component.

[Continued on next page]



WO 2019/191345 AT [IN 00000000 000000000 0O

SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, 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,
KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))



10

15

20

25

30

WO 2019/191345 PCT/US2019/024452

1
RAZOR HANDLE WITH A PIVOTING PORTION

FIELD OF THE INVENTION
The invention generally relates to handles for razors, more particularly to handles with a

pivoting portion.

BACKGROUND OF THE INVENTION

Recent advances in shaving razors, such as a 5-bladed or 6-bladed razor for wet shaving,
may provide for closer, finer, and more comfortable shaving. One factor that may affect the
closeness of the shave is the amount of contact for blades on a shaving surface. The larger the
surface area that the blades contact then the closer the shave becomes. Current approaches to
shaving largely comprise of razors with a pivoting axis of rotation, for example, about an axis
substantially parallel to the blades and substantially perpendicular to the handle (i.e., front-and-
back pivoting motion). One factor that may affect the comfort of the shave is provision for a
skin benefit, such as fluid or heat, to be delivered at the skin surface. However, effectively
providing for a skin benefit can be hindered by the requirements for effective blade pivoting in a
compact, durable razor.

What is needed, then, is a razor, suitable for wet or dry shaving, providing a skin benefit
and pivoting for a close, comfortable shave. The razor, including powered and manual razors, is
preferably simpler, cost-effective, reliable, compact, durable, easier and/or faster to manufacture,

and easier and/or faster to assemble with more precision.

SUMMARY OF THE INVENTION
A handle is disclosed. The handle can include a main body and a pivoting head pivotally
coupled with the main body about a pivot axis. The pivoting head can have a substantially
trapezoidal prism shape and can include a base member and a cover member that overlies the
base member in a mating relationship. The cover member can have a face defining at least one
exterior opening and the pivoting head can have an interior compartment comprising an electrical

component.
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BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the present invention, as well as the invention itself, can
be more fully understood from the following description of the various embodiments, when read
together with the accompanying drawings, in which:

FIG. 1 is a schematic perspective view of a shaving razor in accordance with an
embodiment of the invention;

FIG. 2 is a schematic perspective view of the underside of the shaving razor of FIG. 1;

FIG. 3 is a schematic perspective view of a portion of the shaving razor of FIG. 2;

FIG. 4 is a schematic perspective view of a shaving razor in accordance with an
embodiment of the invention;

FIG. 5 is a schematic perspective view of the underside of the shaving razor of FIG. 4;

FIG. 6 is a schematic perspective view of a portion of the shaving razor of FIG. 5;

FIG. 7 is a schematic side view of a razor handle in accordance with an embodiment of
the invention;

FIG. 8 is a schematic perspective representation of a trapezoidal prism shaped object;

FIG. 9 is a schematic side view of a portion of a pivoting head in accordance with an
embodiment of a handle of the invention;

FIG. 10 is a schematic perspective view of a portion of a pivoting head in accordance
with an embodiment of a handle of the invention;

FIG. 11 is a schematic perspective view of a portion of a pivoting head in accordance
with an embodiment of a handle of the invention;

FIG. 12 is a schematic perspective view of a portion of a pivoting head in accordance
with an embodiment of a handle of the invention;

FIG. 13 is a schematic perspective view of a portion of a pivoting head in accordance
with an embodiment of a handle of the invention;

FIG. 14 is a schematic perspective assembly view a portion of a pivoting head in
accordance with an embodiment of a handle of the invention;

FIG. 15A-C is a schematic representation of an embodiment of an arm;

FIG. 16A-C is a schematic representation of an embodiment of an arm;

FIG. 17A-B is a schematic representation of an embodiment of an arm;

FIG. 18 is a schematic representation of an embodiment of arms mounting to a handle in

accordance with an embodiment of the invention;
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FIG. 19A-B is a schematic representation of an embodiment of an arm;

FIG. 20 is a schematic representation of an embodiment of arms mounting to a handle in
accordance with an embodiment of the invention;

FIG. 21 is a schematic perspective view of an embodiment of a pivot spring in accordance
with an embodiment of the invention;

FIG. 22 is a schematic perspective view of an embodiment of a pivot spring and a portion
of a pivoting head in accordance with an embodiment of the invention;

FIG. 23 is a schematic perspective view of an embodiment of a pivot spring and a portion
of a pivoting head in accordance with an embodiment of the invention;

FIG. 24 is a schematic perspective assembly view of an embodiment of a pivot spring and
a portion of a pivoting head in accordance with an embodiment of the invention;

FIG. 25 is a schematic perspective view of a portion of a pivoting head in accordance
with an embodiment of the invention;

FIG. 26 is a schematic perspective view of a portion of a pivoting head in accordance
with an embodiment of the invention;

FIG. 27A-B is schematic view of a portion of a pivoting head in accordance with an
embodiment of the invention;

FIG. 28 is schematic perspective assembly view of a portion of a pivoting head in
accordance with an embodiment of the invention;

FIG. 29 is schematic perspective view of a portion of a pivoting head in accordance with
an embodiment of the invention;

FIG. 30A-B is schematic perspective assembly view of a portion of a handle in
accordance with an embodiment of the invention;

FIG. 31 is schematic perspective view of a portion of a handle in accordance with an
embodiment of the invention;

FIG. 32 is schematic perspective assembly view of a portion of a handle in accordance
with an embodiment of the invention;

FIG. 33 is schematic perspective assembly view of a portion of a handle in accordance
with an embodiment of the invention;

FIG. 34 is schematic perspective view of a pivoting head in accordance with an
embodiment of the invention;

FIG. 35 is schematic perspective view of a pivoting head in accordance with an

embodiment of the invention;
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FIG. 36 is schematic perspective assembly view of a pivoting head in accordance with an
embodiment of the invention;

FIG. 37A-B is schematic perspective assembly view of a portion of a pivoting head in
accordance with an embodiment of the invention;

FIG. 38 A-B is schematic perspective assembly view of a portion of a pivoting head in
accordance with an embodiment of the invention;

FIG 39A-B is schematic perspective assembly view of a portion of a pivoting head in
accordance with an embodiment of the invention;

FIG. 40A-B is schematic perspective assembly view of a portion of a pivoting head in
accordance with an embodiment of the invention;

FIG. 41A-D is schematic perspective assembly view of a portion of a pivoting head
showing steps of assembly in accordance with an embodiment of the invention;

FIG. 42 is schematic perspective view of a portion of a pivoting head in accordance with
an embodiment of the invention;

FIG. 43A-F is schematic perspective assembly view of a portion of a pivoting head
showing steps of assembly in accordance with an embodiment of the invention;

FIG. 44 is schematic perspective assembly view of a portion of a pivoting head in
accordance with an embodiment of the invention;

FIG. 45 is schematic perspective assembly view of a portion of a pivoting head in
accordance with an embodiment of the invention;

FIG. 46 is schematic perspective assembly view of a portion of a pivoting head in
accordance with an embodiment of the invention;

FIG. 47 is schematic perspective cut away view of a portion of a pivoting head in
accordance with an embodiment of the invention;

FIG. 48 is schematic perspective view of a portion of a pivoting head in accordance with
an embodiment of the invention;

FIG. 49 is schematic perspective assembly view of a portion of a pivoting head in
accordance with an embodiment of the invention;

FIG. 50 is a perspective view of a razor handle in accordance with an embodiment of the
invention;

FIG. 51 is a partial side view of a razor handle in accordance with an embodiment of the

invention;
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FIG. 52 is a perspective view of a portion of a fluid benefit delivery member in
accordance with an embodiment of the invention;

FIG. 53 is a cut away view of a portion of a razor handle showing a fillet radius in
accordance with an embodiment of the invention;

FIG. 54 is a cut away view of a portion of a razor handle showing a chamfer in
accordance with an embodiment of the invention;

FIG. 54A-C is a schematic perspective view of the geometry of a chamfer as shown in
FIG. 54;

FIG. 55 is a plan view of a portion of a razor handle showing a slot in accordance with an
embodiment of the invention;

FIG. 56 is a perspective view of a fluid benefit delivery member attached to a portion of a
pivoting head in accordance with an embodiment of the invention;

FIG. 57 is a perspective assembly view of a fluid benefit delivery member being attached
to a portion of a pivoting head in accordance with an embodiment of the invention;

FIG. 58 is a perspective view of a portion of a fluid benefit delivery member in
accordance with an embodiment of the invention;

FIG. 59 is a cross sectional view of a portion of a fluid benefit delivery member in
accordance with an embodiment of the invention;

FIG. 60 is a perspective view of a portion of a fluid benefit delivery member in
accordance with an embodiment of the invention;

FIG. 61 is a perspective view of a portion of a pivoting head with a connection for a fluid
benefit delivery member in accordance with an embodiment of the invention;

FIG. 62 is a perspective view of a fluid benefit delivery member and a portion of a
pivoting head in accordance with an embodiment of the invention;

FIG. 63 is a perspective view of a fluid benefit delivery member and a portion of a
pivoting head in accordance with an embodiment of the invention;

FIG. 64 is a perspective view of a fluid benefit delivery member and a portion of a
pivoting head in accordance with an embodiment of the invention;

FIG. 65 is a perspective view of a portion of a fluid benefit delivery member and a
portion of a pivoting head in accordance with an embodiment of the invention;

FIG. 66A and 66B shows cut away views of a pivoting head and show a fluid distribution

member;
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FIG. 67A-B is a schematic representation of a portion of an apparatus associated with a
test method described herein in accordance with an embodiment of the invention;

FIG. 68 is a graph showing a representative torque curve for an embodiment in
accordance with an embodiment of the invention;

FIG. 69 is a graph showing a representative torque curve for an embodiment in
accordance with an embodiment of the invention;

FIG. 70 is a schematic representation of a portion of an apparatus associated with a test
method described herein in accordance with an embodiment of the invention; and

FIG. 71 is a schematic representation of a portion of an apparatus associated with a test

method described herein in accordance with an embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

TP LT3
a

Except as otherwise noted, the articles an,” and “the” mean “one or more.”
Referring to FIG. 1, an embodiment of a shaving razor 10 is shown. The shaving razor
can have a handle 12 and a blade cartridge unit 15 which can releasably attach to the handle 12
and can contain one or more blades 17. The description herein relates primarily to the handle 12,
and features associated with the handle 12 that facilitate pivoting of the blade cartridge unit 15
relative to the handle 12, and provision of skin benefit delivery components to the skin of a user

of the razor 10.

In the illustrated embodiments the skin benefit delivery components extend from handle
12 through an opening in the cartridge unit 15 and can, therefore, be in close proximity to the
skin of a user during shaving. The benefits will be delivered through a pivoting head as will be
described herein. The mechanism to pivot the pivoting head relative to a handle comprises a
benefit pivot delivery connection, a spring member, and one or more bearings. The benefit pivot
delivery connection functions to deliver a benefit (such as heat or fluid) from the handle to a

user’s skin.

Two non-limiting embodiments of razors providing for a skin benefit are disclosed
herein. The first, shown in FIG. 1 can deliver a fluid to the skin of the user. As shown in FIG. 2
which shows the underside of the razor depicted in FIG. 1, a portion of the handle 12 can extend
through blade cartridge unit 15 and be exposed as face 80. Face 80 can be a skin interfacing
surface, intended to be contacting or proximate the skin of a user using the shaver, discussed

more fully below. As shown in FIG. 2 and in more detail in FIG. 3 in which the blade cartridge
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unit 15 has been removed, face 80 is a surface of a pivoting head 22 and can have openings 78
through which a fluid can be dispensed for skin benefit during and after shaving. Pivoting head
22 can pivot about a pivot axis, referred to herein as a pivot axis or a first axis of rotation 26 with
respect to handle 12, as well as a secondary axis of rotation 27 that is generally perpendicular to
the first axis of rotation 26. Fluid flow from the reservoir in handle 12 can be achieved by
pressing the skin benefit actuator 14, which can be a depressible button, and which presses on a
fluid reservoir inside handle 12 to urge fluid flow toward and through the pivoting head 22, as
described more fully below. The reservoir may be of any type. One example is described in co-
owned, co-pending US Patent Application No. 15/499,307, which is hereby incorporated herein

by reference.

In like manner, FIG. 4 shows another embodiment of a shaving razor that can have a
handle 12 and a blade cartridge unit 15 which can releasably attach to the handle 12 and can
contain one or more blades 17. In the embodiment of FIG. 4, the pivoting head 22 can comprise
a heat delivery element which can deliver a heat benefit to the skin or a heat skin benefit. As
with the razor shown in FIG. 1, pivoting head 22 can pivot about the first axis of rotation 26 with
respect to handle 12, as well as a secondary axis of rotation 27 that is generally perpendicular to
the first axis of rotation 26. As shown in FIG. 5 which shows the underside of the razor depicted
in FIG. 4, a portion of the handle 12 can extend through blade cartridge unit 15 and be exposed
as heating surface 82, discussed more fully below. As shown in FIG. 5 and in more detail in
FIG. 6 in which the blade cartridge unit 15 has been removed, heating surface 82 is a surface of a
pivoting head 22 and can be heated to deliver a heat skin benefit during or after shaving. Heating
can be achieved by pressing the skin benefit actuator 14, which can be a depressible button, and
which closes a powered circuit inside handle 12 to a flexible circuit to the pivoting head 22, as
described more fully below. The handle 12 may hold a power source, such as one or more
batteries (not shown) that supply power to a heat delivery element, as discussed below. In certain
embodiments, the heat delivery element may comprise a metal, such as aluminum or steel. The
razor handle disclosed herein can include the heat delivery element disclosed co-owned, co-
pending US Application having a Docket No. 14532FQ, which is hereby incorporated herein by

reference.

Referring now to FIG. 7, an embodiment of a handle for a razor providing a fluid skin

benefit will be described in more detail. It should be noted that many of the components
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described in relation to the razor 10 providing a fluid skin benefit can also be incorporated into a
razor 10 providing for heat skin benefit, particularly as they relate to the handle and pivoting
head described herein, including the shape of the pivoting head, and the spring mechanism that
urges the pivoting head into a rest position, and the limit members that limit the range of rotation

of the pivoting head, all as described more fully below.

As shown in FIG. 7, the handle 12 can comprise a main body 16 that can include a main
frame 18 and a secondary frame 20. The main body 16 including its component main frame 18
and secondary frame 20 members can comprise a durable material such as metal, cast metal,
plastic, impact-resistant plastic, and composite materials. The main frame 18 can be made of
metal and can provide a significant portion of the structural integrity of the handle. In an
embodiment the main frame 18 is comprised of zinc. In an embodiment the main frame 18 is
comprised of die cast zinc. The secondary frame 20 can be made of a plastic material and can
overlie most of the main frame 18 and provide for a significant portion of the size and comfort of

the handle 12.

Continuing to refer to FIG. 7, a pivoting head 22 can be connected to the main body 16 by
one or more arms 24. Pivoting head 22 can pivot about the first axis of rotation 26 that is defined
by the connection of the pivoting head 22 to pins 30 disposed at distal portions 58 of arms 24, as
described more fully below. As discussed above, blade cartridge unit 15 attaches to the pivoting
head 22 such that the blade cartridge unit 15 can pivot on handle 12 to provide more skin contact

area on the skin of a user during shaving.

The pivoting head 22 can have a shape beneficially conducive to both attaching to the
blade cartridge unit 15 and facilitating the delivery of a skin benefit from the handle 12 to and
through the blade cartridge unit 15 attached to the handle 12.

The shape of the pivoting head 22 can alternatively be described as a “funnel,” or as
“tapered,” or a “trapezoidal prism-shaped.” As understood from the description herein, the
description “trapezoidal prism” is general with respect to an overall visual impression the
pivoting head. For example, a schematic representation of a trapezoidal prism-shaped element is

shown in FIG. 8 and shows a shape having a relatively wide upper face (or opening) 32, a
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relatively narrow lower face 34, two long major faces 36, and two end faces 38 that are generally

trapezoidal-shaped.

The description “trapezoidal prism” is used herein as the best description for the overall
visual appearance of the pivoting head 22, but the description does not imply any particular
geometric or dimensional requirements beyond what is described herein. That is, the pivoting
head 22, including the cover member 40, need not have complete edges or surfaces. Further,

edges need not be unbroken and straight, and sides need not be unbroken and flat.

Pivoting head 22 and the various parts as described herein can be made of thermoplastic
resins, which can be injection molded. The thermoplastic resin can preferably be of a relatively
high impact strength with a Charpy notched strength impact value higher than 2 kJ/m? (as
measured by ISO 179/1). The thermoplastic resin can have a relatively high tensile modulus

above 500 MPa as measured using [SO 527-2 /1-A (1 mm/min).

In an embodiment, resins of the polyoxymethylene (POM, also known as acetal) can be
utilized for the pivoting head parts, and copolymer forms can be more readily injection molded
due to improved heat stability over homopolymer versions. Acetal copolymer with Charpy
notched strength impact values higher than 6 kJ/m? (as measured by ISO 179/1), including with
values equal to or greater than 13 kJ/m?, and including values greater than 85 kJ/m? can be
utilized. Further, it is contemplated that the thermoplastic material is relatively stiff having a
tensile modulus above 900 MPa as measured using ISO 527-2 /1-A (1 mm/min). Examples
include HOSTAFORM® XT20 and HOSTAFORM® S9363.

Referring now to FIG. 9, embodiments of the disclosure in which a fluid skin benefit can
be delivered via the pivoting head 22 are described. FIGS. 9-13 shows a pivoting head in side
profile in which corresponding faces 32, 34, 36, and 38 of the trapezoidal prism shape in FIG. 8
are shown, the trapezoidal prism shape schematically representing the general shape impression
of the pivoting head 22. FIG. 9 shows a portion of pivoting head 22 that includes a cover
member 40, a base member 42 connected to cover member 40, and arms 24 connected handle 12
and to pivoting head 22 at pivot axis, i.e., first axis of rotation 26. A fluid skin benefit can be

delivered via a benefit delivery member in the form of a fluid benefit delivery member 76
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operatively coupled to base member 42 to permit fluid flow from the fluid delivery member into
the pivoting head 22. Thus, fluid benefit delivery member 76 can include a flexible plastic
benefit pivot delivery connection, such as a flexible silicone plastic tube, operatively coupled to a
fluid reservoir in the handle 12 and to base member 42 such that upon depressing the skin benefit
actuator 14 on handle 12, a fluid, including a lubricating lotion, can be transmitted from inside

handle 12 through pivoting head 22, and out of openings 78 on face 80 as shown in FIG. 10.

The materials chosen for fluid benefit delivery member 76 can have good chemical
resistance to a variety of chemicals found in a consumer environment for durability along with a

low modulus of elasticity for providing low resistance to angular deflection about a pivot.

In an embodiment, the materials for fluid benefit delivery member 76 can include
thermoplastic elastomers (TPE). The TPE materials can include styrenic block copolymers,
including, for example, Poly(styrene-block-ethylenebutylene-block-styrene)  (SEBS),
Poly(styrene-block-butadiene-block-styrene) (SBS), or Poly(styrene-block-isoprene-block-
styrene) (SIS).

In an embodiment, the materials for fluid benefit delivery member 76 can include
thermoplastic vulcanized (TPV) systems. In an embodiment the fluid delivery member can be
injection molded as an overmold, e.g., in a two-shot injection molding operation, on base
member 42 which can be a different material, including a relatively harder plastic. However,
fluid benefit delivery member 76 can also be formed separately and joined to base member 42.
Suitable TPV systems can include TPV systems based on polypropylene (PP) and ethylene
propylene diene terpolymer (EPDM), TPV systems based on polypropylene and nitrile rubber,
TPV systems based on polypropylene and butyl rubber, TPV systems based on polypropylene
and halogenated butyl rubber, TPV systems based on polypropylene and natural rubber, or TPV
systems based on polyurethane and silicone rubber. A TPV system based on polypropylene can

have the greater chemical resistance against chemicals commonly used in shaving applications.

In an embodiment, materials for the fluid benefit delivery member 76 can include creep
resistant materials having an increase in tensile strain of less than about 3% from an initial tensile

strain when measured using [SO 89901 carried out at 1000 hours at 73 Fahrenheit.
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In an embodiment, materials for the fluid benefit delivery member 76 can include
materials having a hardness of about 10 on a Shore A durometer scale and about 60 on a Shore
A durometer scale. The materials for any benefit delivery member, such as the fluid benefit

delivery member 76 or heat delivery member 96 can be below 60A, including values below 50A.

In an embodiment, materials for the fluid benefit delivery member 76 can include

elastomers having compression sets less than about 25% as measured by ASTM D-395.

In an embodiment, benefit delivery member has a moment of inertia from about 6 mm* to

about 40 mm?.

Other materials suitable for fluid benefit delivery member 76 can include thermoplastic
polyurethane (TPU), melt processable rubber (MPR), plasticized polyvinyl chloride (PVC),
olefinic block copolymers (OBC), ionomers, and thermoplastic elastomers based on styrenic

block copolymers.

One or both ends 44 (corresponding to the end faces 38 of the schematic shape shown in
FIG. 8) of the pivoting head 22 can have a limit member 46 that limits the extent of rotation of
pivoting head 22 about first axis of rotation 26. In an embodiment, limit members 46 limit
rotation by providing a surface of the pivoting head 22 that can come into contact with arms 24 to
stop rotation. For example, in an embodiment, the limit members can include first and second
surfaces 48, 50 that can come into contacting relationship with arms 24 to stop rotation of the
pivoting head about first axis of rotation 26. In an embodiment, surfaces 48, 50 can be diverging
surfaces that diverge relative to each other from a closest position near the pivoting axis 26 a
distance substantially the extent of the portion of pivoting head 22 corresponding to the short
dimension of the major faces 36 of the trapezoidal prism shape. As can be understood from FIG.
9, the first diverging surface 48 can limit movement of the pivoting head to a first position and
the second diverging surface 50 can limit the movement of the pivoting head to a second
position. Pivoting of the pivoting head 22 is thus limited by the interaction of the diverging
surfaces and the arms 24. First and second diverging surfaces 48, 50, can be flat, partially flat, or
have non-flat portions, with the only requirement being that a portion of the diverging surfaces
contact arm 24 to limit rotation as desired. As shown in FIG. 9, for example, first diverging

surface 48 of limit member 46 can be substantially flat and can be disposed in contacting
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relationship adjacent arm 24 to limit the pivoting head 22 from further pivoting in a counter-

clockwise direction (as viewed in FIG. 9).

As can be understood from the description herein, the included angle 43 between the
diverging surfaces (e.g., an angle of divergence) for the angularly diverging surfaces 48 and 50
can determine the angular rotation of pivoting head 22 about first axis of rotation 26. In an
embodiment, the angle of divergence for the angularly diverging surfaces 48 and 50 can be up to
50 degrees or more. As can be understood, therefore, in an embodiment, pivoting head 22 can
rotate from a first position at 0 degrees to a second position at about 50 degrees relative to the
first position, and any position therebetween. At all positions a spring member 64 can apply a
biasing force at a location corresponding to a main bar portion axis 86, as described more fully
below, to urge pivoting head 22 toward the first, at rest, position. The position shown in FIG. 9,
can be considered a rest position, as this is the position of the pivoting head 22 when no biasing
force is applied against spring member 64 (shown in FIG. 13) to rotate the pivoting head
clockwise (as viewed in FIG. 9). The rest position of the pivoting head can be at any angle

within the included angle 43.

Referring to FIG. 10, pivoting head 22 is shown connected to the main frame 18 of the
main body 16 by arms 24, referred to individually as first arm 24A and second arm 24B. The
nomenclature of “A” and “B” is used herein to denote individual pairs of elements. Fluid benefit
delivery member 76 extends from main body 16 and connects to base member 42, which is
joined to cover member 40 to provide for controlled fluid transport from a reservoir inside handle
12 to one or more openings 78 on the face 80 of pivoting head 22. As discussed above, face 80
can extend through an opening on an attached blade cartridge unit 15 such that face 80 can be
disposed very near, or even on, the skin of a user when razor 10 is used for shaving. Fluid flow
can be provided, for example, by pressure applied to a flexible fluid reservoir inside handle 12.
Pressure can be applied, for example, by the user pressing on a skin benefit actuator 14 on handle
12.

As shown in FIGS. 10 and 11, in an embodiment, a proximal portion 52 of arms 24 can
be connected to the main frame 18 at a mounting location 60. Arms 24 can be made of metal and
the main frame can be made of metal such that a relatively strong connection can be facilitated
by the fixation of metal arms on a metal main frame. Proximal portion 52 of arm 24 can define

an opening 54 (shown in more detail in FIG. 12) in arm 24 which can engage a protuberance 56
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on main frame 18 for connection to main body 16 of handle 12. Arms 24 likewise have a distal
portion 58 which can engage a bearing recess 62 in pivoting head 22 (described more fully
below) for connecting the pivoting head 22 to the main body 16 of handle 12. Thus, as shown in

FIGS. 11 and 12, in an embodiment, a first arm 24A can have a first proximal portion 52A that
can define an opening 54 A that can connect to a first protuberance S6A at a first location 60A on
main frame 18, and a second arm 24B can have a second proximal portion 52B that can define an
opening 54B that can connect to a second protuberance 56B at a second location 60B on main
frame 18. Likewise, a first arm 24A can have a first distal portion 58 A that can connect to a first
bearing recess in pivoting head 22, and a second arm 24B can have a second distal portion 58B

that can connect to a second bearing recess in pivoting head 22.

Referring now to FIG. 13, certain components of an embodiment of the pivoting head 22
are shown in more detail. Pivoting head 22 can have mating portions that when connected
together form a spring-loaded compartment 84 therebetween, the compartment facilitating the
delivery of a skin benefit to a user during shaving. For example, as discussed above, pivoting
head 22 can have a cover member 40, a base member 42 connected to cover member 40, and

arms 24 connecting the pivoting head 22 to main body 16.

As shown in FIGS. 13 and 14, which show assembly views of certain components of one
embodiment of a pivoting head 22 from different angles, arms 24 can have pins 30 disposed at
distal portions 58 thereof. In an embodiment, cylindrical pins 30 can be welded to distal portions
58 of arms 24. Each pin 30 can be operatively disposed in a bearing recess 62 on pivoting head
22. The bearing recess 62 can be a cylindrical opening on cover member 40 having an inside
diameter slightly greater than the outside diameter of pins 30, such that cover member 40, and
therefore pivoting head 22, can freely pivot upon the first axis of rotation 26. A spring member
64 is partially disposed between the mating faces of the cover member 40 and base member 42
and acts to bias the pivoting head 22 in relation to arms 24 into the first position as shown in FIG.
4, in which first diverging surface 48 of limit member 46 rests in contacting relationship with

arm 24.

Spring member 64 can be any spring member facilitating biasing of the pivoting head to
the first rest position. Spring member can be, for example, any of torsion coil springs, coil
spring, leaf spring, helical compression spring, and disc spring. In the illustrated embodiment,

spring member 64 comprises torsion springs, and can have at least one coil spring 68. In an
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embodiment, two coil springs 68A and 68B are coupled together in a spaced relationship by a
main bar portion 70 as shown in FIG. 14. In an embodiment, coil springs 68 can each define a
longitudinal coil axis 74. In an embodiment, the axis of rotation, which can be called a pivot axis

or a first pivot axis, can be parallel to and offset from one of the longitudinal coil axes.

Additionally, spring member 64 can be can be made of plastic, impact-resistant plastic,
metal, and composite materials. In an embodiment, the spring member 64 can be made from
materials that are resistant to stress relaxation such as metal, polyetheretherketone, and some
grades of silicone rubber. Such an embodiment of spring member 64, comprised of stress
relaxation resistant materials, can prevent the pivot head from undesirably taking a “set,” a
permanent deformation of the spring member that prevents the pivot head from returning to its
rest position when unloaded. In an embodiment, spring member 64 can be made of 200 Series or
300 Series stainless steel at spring temper per ASTM A313. In an embodiment, spring member
64 can be comprised of stainless steel wire (e.g., 302 stainless steel wire) having an ultimate

tensile strength metal greater than 1800 MPa or an engineering yield stress between about 800

MPa and about 2000 MPa.

First arm 24 A and second arm 24B can each be generally flat members having generally
parallel planar opposite sides. Arms 24 can define an imaginary plane 66, as shown in FIG. 9,
and the imaginary plane 66A of arm 24 A can be coplanar with the imaginary plane 66B of arm
24B. Pins 30 can each have an imaginary longitudinal pin axis 68 disposed centrally in relation
to each pin, and imaginary longitudinal pin axis 68A of pin 30A on arm 24 A can be coaxial with

longitudinal pin axis 68B of pin 30B on arm 24B, as indicated in FIG. 14.

Arms 24 can have various shapes and features beneficially adapted to the pivoting head
22. Additionally, arms can be made of plastic, impact-resistant plastic, metal, and composite
materials. In an embodiment, arms 24 can be comprised of metal. Arms 24 and can be made of
a 200 or 300 Series stainless steel having an engineering yield stress measured by ASTM
standard E8 greater than about 200 MPa, and preferably greater than 500 MPa and a tensile
strength again measured by ASTM standard E8 greater than 1000 MPa.

As shown in FIGS. 15-20, arms 24 can be sized and shaped appropriately to the size of
the pivoting head 22 and handle 12 to which pivoting head 22 is attached. In example
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embodiments shown in FIGS. 15 and 16, arm 24 can be considered in plan view having an arm
length, Al, of from about 10 mm to about 25 mm, and can be about 17 mm. In an embodiment

arm 24 can have an arm width, Aw, of from about Smm to about 20 mm, and can be about 10
mm. In the embodiments shown in FIGS. 15 and 16, arm 24 can be a substantially uniform
thickness plate having an arm thickness, At, of from about 0.5 mm to about 4 mm, and can be
about 1 mm. In an embodiment, arm 24 can be substantially flat in side profile, as shown in
FIGS. 15A and 15B. In an embodiment, arm 24 can have at least one bend as shown in side
profile in FIGS. 15B and 15C. As shown, a pin 30 can be integral with arm 24, or attached, such
as by welding, to arm 24 such that a portion 30C of pin 30 extends laterally to engage the bearing
recess 62 of the pivoting head 22. Pin 30 can be a circular cross section cylindrical shape having
a length of from about 2 mm to about 15 mm and can be about 4 mm. Pin 30 can have a largest
cross-sectional dimension, such as a diameter, of from about 0.6 mm to about 2.5 mm, and can be
about 1.0 mm. Perimeter of holes in arm can be from about 5 mm to about 25 mm and can be
about 10 mm. To ensure product integrity during accidental drops and to prevent excessive
deflection during use, along the length of the arm, the arms have a minimum cross-sectional
moment of inertia multiplied by the elastic modulus of the arm material greater than 65 N-cm?2.
In an embodiment, this minimum cross-sectional moment of inertia multiplied by the elastic

modulus of the arm material can be about 400 N-cm? to about 20000 N-cm?.

As shown in FIGS. 15 and 16, arm 24 can have portions at a proximal portion 52 defining
an opening 54. Openings can be used to engage and attach arms 24 to the main body 16. For
example, arm 24 shown in FIG. 15 corresponds to arm 24 shown in FIGS. 10 and 11, in which

opening 54 engages a protuberance 56 on main frame 18 of main body 16.

FIGS. 17-20 show alternative embodiments of arms 24. As shown in FIGS. 17B and
19B, arms 24 can have a variable thickness At, and can have a thicker portion generally central to
arm 24 and thinner portions near the ends of arm 24. Such a configuration can permit
optimization of strength and weight of arms 24. FIGS. 18 and 20 show alternative connection
embodiments in which a hook member on the proximal portion 52 of arm 24 can engage a

mating portion of main body 16.

Pivoting head 22 can be rotated about first axis of rotation 26 by a biasing force applied

to the pivoting head to rotate the pivoting head 22 about the first axis of rotation 26 to a second
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position such that second diverging surface 50 rests in contacting relationship with arm 24. Upon
removal of the biasing force, spring member 64 can act to rotate pivoting head back to the first

position. In an embodiment, pivoting head 22 can be rotated about the first axis of rotation 26,
which can be considered a first pivot axis, from the first position through an angle of rotation of
between about 0 degrees and about 50 degrees and when rotated the pivot spring applies a
biasing torque about the first axis of rotation 26 of less than about 30 N-mm at an angle of
rotation of about 50 degrees. In an embodiment, pivoting head 22 can be rotated about the first
axis of rotation 26, which can be considered a first pivot axis, from the first position through an
angle of rotation of between about 0 degrees and about 50 degrees and when rotated the pivot
spring applies a biasing torque about the first axis of rotation 26 of between about 2 N-mm and

about 12 N-mm.

In an embodiment in which a fluid benefit delivery member 76 is coupled to the base
member 42 of pivoting head 22, the fluid benefit delivery member 76 being flexibly coupled can
provide a portion of the restorative, biasing torque as well. For example, in an embodiment the
fluid delivery member can contribute about 30% of the restorative, biasing torque about the first
axis of rotation 26. In an embodiment, the restorative, biasing torque about the first axis of
rotation 26 can be about less than about 10 N-mm and can be about 6 N-mm with about 4.5 N-
mm contributed by spring member 64 and about 1.5 N-mm contributed by the fluid benefit
delivery member 76. As discussed below, the pivoting torque supplied by the spring member can
be considered a first pivoting torque. The pivoting torque supplied by the benefit delivery
member, including a fluid benefit delivery member 76 or a heat delivery member 96 can be
considered a second pivoting torque. The benefit delivery member can be severable, that is, cut,
removed, or otherwise uncoupled from its ability to supply a pivoting torque to the pivoting head.
To supply a razor having sufficient torque to permit comfortable shaving, a ratio of the sum of
said first and second pivoting torques divided by said angular deflection in radians to said second
pivoting torque divided by said angular deflection in radians of said pivoting head with said pivot
benefit delivery connection severed is greater than 2 and can be greater than 4. Torque can be
measured according to the Static Torque Stiffness Method described below in the Test Methods

section.

As shown in FIG. 21, spring member 64 can be a torsion spring and can include a first

coil spring 69A and a second coil spring 69B coupled by a main bar portion 70. A leg extension
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72 can extend from each coil spring 69 a sufficient length to operatively engage arms 24 to
provide the biasing force necessary to cause pivoting head 22 to be urged toward the first, rest,

position. When the pivoting head is biased to rotate about the first axis of rotation 26 away from
the first, rest, position, spring member 64 applies a resisting, restorative force to urge the pivoting
head back to the first position. Coil springs 69A and 69B can each define a longitudinal coil axis
74. Longitudinal coil axis 74A of first coil spring 68 A can be coaxial with longitudinal coil axis
74B of second coil axis 68B. One or both of longitudinal axes 74 can be substantially parallel to
and offset from the first axis of rotation 26, which can be referred to as a pivot axis. Spring
member 64 can be made of metal, including steel, and can be stainless steel having an
engineering yield stress greater than about 600 MPa. In the illustrated embodiments, coil springs
69 are operatively disposed on each end of pivoting head 22 and a portion of the main bar portion
70 resides between the cover member 40 and base member 42 to provide direct engagement to
bias the pivoting head toward a rest position. In the illustrated embodiments it can be understood
that there are certain relationships defined between the first axis of rotation 26, the longitudinal
coil axes 74, and the main bar portion axis 86. Specifically, as depicted in FIG. 9, the first axis
of rotation 26 can be parallel to and offset from both of the longitudinal coil axes 74A, 74B, and
can, as well, be parallel to and offset from the main bar portion axis 86. In an embodiment, the
first axis of rotation 26 can be parallel to and offset from both of the longitudinal coil axes 74A,
74B a distance of from about 1 mm to about 5 mm. In an embodiment, the first axis of rotation
26 can be parallel to and offset from both of the longitudinal coil axes 74A, 74B a distance of

about 2 mm.

In an embodiment, spring member can be made of materials including amorphous
polymers with glass transition temperatures above 80 Celsius, metals, elastomers having

compression sets less than 25% as measured by ASTM D-395 and combinations thereof.

In an embodiment, spring member comprises creep resistant materials having an increase
in tensile strain of less than about 3% from an initial tensile strain when measured using ISO

89901 carried out at 1000 hours at 73 Fahrenheit.

FIGS. 22-24 illustrate an embodiment of a base member 42 having at least one channel 87
disposed on a face thereof. In an embodiment, base member 42 includes a channel 87 for

housing a portion of spring member 64. The embodiment illustrated in FIGS. 22-24 includes a
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fluid benefit delivery member 76, but with respect to the channel 87 the base member 42 need
not be coupled to the fluid benefit delivery member 76, but could, instead, house components

related to a heating surface 82, as described in more detail below. Base member 42 can be
molded plastic, and channel 87 can be a molded channel. Likewise, fluid deliver member 76 can
be molded flexible plastic and can be molded integrally with base member 42. Channel 87 can
have a size and shape conformed to receive the main bar portion 70 of spring member 64, as
shown in FIGS. 21-24. FIG. 22 shows spring member 64 prior to being inserted into channel 87;
FIG. 23 shows spring member 64 placed into channel 87 with first and second coil springs 68A
and 68B disposed at an exterior portion of base member 42. As shown in FIG. 18, cover member
40, also made of molded plastic and made to have mating surfaces with base member 42 can be
joined by translating onto and connecting to the base member in the direction indicated by arrows

in FIG. 24.

Once cover member 40 is in mating relationship with base member 42, cover member and
base member can be joined, such as by adhesive, press fit, or welding. In an embodiment, as
shown in FIGS. 25 and 26, staking pins 89 can be driven into openings 90 in a cold press fit as
shown in FIGS. 25 and 26 to cause the base member 42 and cover member 40 to remain in
operatively stable mating relationship. In an embodiment that includes a fluid delivery member
for a fluid skin benefit, once the base member 42 and cover member 40 are securely mated, a
compartment 84 is defined between the parts, which compartment 84 has a volume into which
fluid can flow from the handle 12 and from which fluid can flow to openings 90 on the skin

interfacing face 80 of pivoting head 22.

Fluid containment in compartment 84 can be achieved by a sealing relationship between
cover member 40 and base member 42. FIG. 27A shows the mating surface of a cover member
40 and FIG. 27B shows the first mating surface 88 of a base member 42. In the embodiment
shown in FIGS. 27 A-B, sealing can be achieved by the first mating face 88 of cover member 40
that, when operatively connected to base member 42 can mate in a juxtaposed, contacting
relationship with a second mating face 90 of base member 42. A gasket member 92 can extend
outwardly from first mating face 88 and can sealingly fit in a corresponding gasket groove 94 on

base member 42.
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An embodiment of a pivoting head 22 can be assembled onto handle 12 in a manner
illustrated in FIGS. 28-33. As shown in FIG. 28, pins 30 of arms 24 can be inserted into bearing
recess 62 of cover member 40 by translating in the direction of the arrow of FIG. 28, which
direction aligns with the longitudinal pin axis 67 (as shown in FIG. 14) and first axis of rotation
26. As shown in FIG. 28, spring member 64 is disposed in operative relationship between cover
member 40 and base member 42. Once pin 30 is inserted into bearing recess 62, as shown in
FIG. 29, pin 30 and arm 24 can freely rotate in bearing recess 62. Arms 24 can be held in place
in any suitable manner while they are slid in the direction of the arrows in FIG. 30, which shows
before (A) and after (B) depictions of the arm securement in slots 103 of main body 16. Once in
place, as shown in FIG. 31, openings 54 of arms 24 can be exposed through a corresponding
access opening 106 in main body 16. As shown in FIG. 32, one or more extensions 107 on or in

slot 103 can provide for an interference fit to hold arms in place for the next step.

Referring now to FIG. 33, there is shown certain handle 12 elements being assembled to
secure pivoting head 22 to handle 12. An embodiment of main frame 18 is shown translating in
the direction of the arrows in FIG. 33 from a first position (A) to join secondary frame 20 (B).
Main frame 18 can be joined to secondary frame 20 by adhesive applied at adhesive grooves 120
on secondary frame 20 which can mate with corresponding adhesive bosses on main frame 18.
Main frame 18 can be disposed on a portion of secondary frame 20 in a mating relationship such
that protuberances 56 are inserted through access openings 106 of main body 16 and openings 54
of arms 24. Protuberances 56 can provide positive metal-to-metal coupling of arms 24 to handle
12. In an embodiment adhesive can be applied at the connection of protuberances 56 and
openings 54 to provide for additional securement of arms (and, therefore, pivoting head 12) to

main frame 18 (and, therefore, handle 12).

Referring now to FIGS. 34-36, an embodiment of a pivoting head having a heat delivery
member 96 for delivering heat as a skin benefit is described. Pivoting head 22 for delivering heat
can have components common to those described above for delivering fluid, such as one or more
arms 24, one or more spring members 64, a cover member 40 and a base member 42, and these
common components can be configured as described above, or in a similar manner. However,
the pivoting head 22 for delivering a heat benefit can also have a heat delivery member 96
comprised of heat delivery components, including a flexible conductive strip 98 for conducting

electricity from a first proximal portion 98A operatively attached in handle 12 to a second distal
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portion 98B operatively disposed in pivoting head 22 and delivering heat to the skin at a heating
surface 82.

FIG. 35 shows an embodiment of a pivoting head 22 for a razor delivering a heat skin
benefit. The pivoting head can include a cover member 40 connected to a base member 42 and a
spring member 64 partially disposed between the cover member 40 and the base member 42.
The pivoting head 22 shown in FIG. 35 can include components shown in the assembly view of
FIG. 36. As shown in FIG. 36, in an embodiment spring member 64 as described above can be
disposed between the cover member 40 and the base member 42, substantially as described
above. Other components can be disposed on the outside of cover member 40 and can be
attached in a layered relationship having sizes that correspond to the narrow lower face of the

cover member 40.

As shown in FIG. 36, the heat delivery member 96 may include a face plate 102 for
delivering heat to or proximal to the skin’s surface during a shaving stroke for an improved
shaving experience. In certain embodiments, the face plate 102 may have an outer skin
contacting heating surface 82 comprising a relatively hard coating (that is harder than the
material of the face plate 102), such as titanium nitride to improve durability and scratch
resistance of the face plate 102. Similarly, if the face plate 102 is manufactured from aluminum,
the face plate 102 may go through an anodizing process. The hard coating of the skin contact
surface may also be used to change or enhance the color of the skin application surface 82 of the
face plate 102. The heat delivery element 96 may be in electrical communication with a portion
of the handle 12. As will be described in greater detail below, the heat delivery element 16 may

be mounted to the pivoting head 22 and in communication with the power source (not shown).

Continuing to refer to FIG. 36, one possible embodiment of the heat delivery element 96
is shown that may be incorporated into the shaving razor 10 of FIG. 4. The face plate 102 may
be as thin as possible, but stable mechanically. For example, the face plate 102 may have a wall
thickness of about 100 micrometers to about 200 micrometers. The face plate 102 may comprise
a material having a thermal conductivity of about 10 to 30 W/mK, such as steel. The face plate
102 can be manufactured from a thin piece of steel that results in the face plate 102 having a low
thermal conductivity thus helping minimize heat loss through a perimeter wall 110 and

maximizes heat flow towards the skin interfacing surface 80. Although a thinner piece of steel is
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preferred for the above reasons, the face plate 102 may be constructed from a thicker piece of
aluminum having a thermal conductivity ranging from about 160 to 200 W/mK. The heat
delivery element 96 may include a heater (not shown), e.g., a resistive heat element portion of
flexible conductive strip 98, that is in electrical contact with a micro-controller and a power

source (not shown), e.g. a rechargeable battery, positioned within the handle 12.

The heat delivery member 96 may include the face plate 102, the flexible conductive strip
98 heater, a heat dispersion layer 100, a compressible thermal insulation layer 99, and a portion
of cover member 40. The face plate 102 may have a recessed inner surface 122 opposite the skin
application surface 82 configured to receive the heater 98, the heat dispersion layer 100 and the
compressible thermal insulation layer 99. The perimeter wall 110 may define the inner surface
122. The perimeter wall 110 may have one or more tabs 108 extending from the perimeter wall
110, transverse to and away from the inner surface 122. For example, Fig. 36 illustrates four

extending from the perimeter wall 110.

The heat dispersion layer 100 may be positioned on and in direct contact with the inner
surface 122 of the face plate 102. The heat dispersion layer 100 may have a lower surface 124
directly contacting the inner surface 122 of the face plate 102 and an upper surface 126 (opposite
lower surface 37) directly contacting the heater 98. The heat dispersion layer 100 can be defined
as a layer of material having a high thermal conductivity and can be compressible. For example,
the heat dispersion layer 100 may comprise graphite foil. Potential advantages of the heat
dispersion layer 100 include improving lateral heat flow (spreading the heat delivery from the
heater 98 across the inner surface 122 of the face plate 102, which is transferred to the skin
application surface 82) resulting in more even heat distribution and minimization of hot and cold
spots. The heat dispersion layer 100 may have an anisotropic coefficient of thermal conductivity
in the plane parallel to the face plate 102 of about 200 to about 1700 W/mK (preferably 400 to
700 W/mK) and vertical to the face plate 102 of about 10 to 50 W/mK and preferably 15 to 25
W/mK to facilitate sufficient heat conduction or transfer. In addition, the compressibility of the
heat dispersion layer 100 allows the heat dispersion layer 100 adapt to non-uniform surfaces of
the inner surface 122 of the face plate 102 and non-uniform surfaces of the heater 98, thus
providing better contact and heat transfer. The compressibility of the heat dispersion layer 100
also minimizes stray particulates from pushing into the heater 98 (because the heat dispersion

layer 100 may be softer than the heater), thus preventing damage to the heater 98. In certain
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embodiments, the heat dispersion layer 100 may comprise a graphite foil that is compressed by
about 20% to about 50% of its original thickness. For example, the heat dispersion layer 100
may have a compressed thickness of about 50 micrometers to about 300 micrometers more

preferably 80 to 200 micrometers.

The heater 98 may be positioned between two compressible layers. For example, the
heater 98 may be positioned between the heat dispersion layer 100 and the compressible thermal
insulation layer 99. The two compressible layers may facilitate clamping the heater 98 in place
without damaging the heater 98, thus improving securement and assembly of the heat delivery
element 96. The compressible thermal insulation layer 99 may help direct the heat flow toward
the face plate 102 and away from the cover member 40. Accordingly, less heat is wasted, and
more heat may be able to reach the skin during shaving. The compressible thermal insulation
layer 99 may have low thermal conductivity, for example, less than 0.30 W/mK and preferably
less than 0.1 W/mK. In certain embodiments, the compressible thermal insulation layer 38 may
comprise an open cell or closed cellular compressible foam. The compressible thermal insulation
layer 99 may be compressed 20-50% from its original thickness. For example, the compressible

thermal insulation layer 99 may have a compressed thickness of about 400 um to about 800 pm.

The cover member 40 may be mounted on top of the compressible thermal insulation
layer 99 and secured to the face plate 102. Accordingly, the heater 98, the heat dispersion layer
100 and the compressible thermal insulation layer 99 may be pressed together between the face
plate 102 and the cover member 40 and assembled as described more fully below. The heat
dispersion layer 100, the heater 98, and the compressible thermal insulation layer 99 may fit
snugly within the perimeter wall 110. The pressing of the various layers together may result in
more efficient heat transfer across the interfaces of the different layers in the heat delivery
element 96. In absence of this compression force the thermal transfer across the interfaces can be
insufficient. Furthermore, the pressing of the layers together may also eliminate secondary
assembly processes, such as the use of adhesives between the various layers. The compressible

thermal insulation layer 99 may fit snugly within the perimeter wall 110.

Thus, in an embodiment, the first layer in contacting relationship with cover member 40
can be a compressible thermal insulation layer 99 such as a foam member. A portion of the
heater in the form of a flexible conductive strip 98 can be sandwiched between a foam thermal

insulation layer 99 and a graphite foil strip heat dispersion layer 100. The layers of foam thermal
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insulation layer 99, flexible conductive strip 98 and graphite foil strip can be connected in
layered, contacting relationship to the narrow lower face of the cover member 40 by a faceplate
102. Faceplate 102 can have a smooth outer surface that corresponds to heating surface 82, and

tabs 108 that can be used to connect the heat delivery components to the pivoting head 22.

Assembling a pivoting head for delivering a heat skin benefit can be described with
reference to FIGS. 37-49. Referring to the assembly view of FIG. 37, a graphite foil strip heat
dispersion layer 100 can be placed onto a trough 104 of faceplate 102, such as onto the recessed
inner surface 122 of faceplate 102. In a next step, as shown in the assembly view of FIG. 38,
distal portion 98B of flexible conductive strip 98 can be shaped and fit into the trough 104 of
faceplate 102. Next, as shown in the assembly view of FIG. 39, a compressible thermal
insulation layer 99 member can be placed into trough 104 of faceplate 102. As with the other
members placed in trough 104, foam thermal insulation layer 99 can be sized and shaped
accordingly to fit in trough 104. Next, as shown in FIG. 40, cover member 40 can be placed on

top of the other layered components in and faceplate 102.

Once cover member 40 is placed on top of the layered members in an on trough 104,
faceplate 102 can be secured to the cover member 40 via tabs 108 as shown in the assembly view
of FIG. 41 A-D. As shown, one or more tabs 108, including a pair of tabs labeled 1 and 2 in FIG.
41A and 3 and 4 in FIG. 41B, can be folded into receiving openings 111 on cover member 40, as
shown in the cross-sectional perspective assembly view of FIG. 41C and 41D. As described with
respect to FIG. 42, spring member 64 as described above, can be placed in cover member 40 and
seated in corresponding form-fitting recesses, including a channel 87, of cover member 40.
Finally, base member 42 can be connected to cover member in a sequence described with respect
to the assembly view of FIG. 43 A-F. As shown in FIG. 43A-C, one or more first latching
members 112 on base member 42 can be placed into and hooked into one or more first latch
receiving portions 114 of cover member 40, and, as shown in FIG. 43 C-F, base member 42 can
be rotated and pressed onto cover member 40 such that one or more second latching members

116 can be snapped into cooperating second latch receiving portions 118.

Once base member 40 is securely snapped into place on cover member 42, the illustrated
embodiment of pivoting head 22 is ready to be coupled to handle 12. As shown in FIGS. 44 and

45 arms 24 can be inserted in the direction of the arrows into the bearing recess 62 of cover
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member 40 by sliding pins 30 into the bearing recesses 62, as described above. As shown in
FIG. 46, arms 24 can then be inserted in the direction of arrows into slots 103 of main body 16.
As shown in the cut away perspective view of FIG. 47, a slot 103 is shown having disposed
therein the proximal portion of arm 24 as well as a leg extension 72 of spring member 64. Once
arms 24 are in place into slots 103 and in place as shown in FIG. 48, portions of main body 16
can be cold stamped in the direction of the arrows to secure arms 24 to main body 16 of handle
12. As shown in the partial cut away perspective view of FIG. 49, portions of the main body 16
corresponding to openings 54 of arms 24 can be permanently plastically deformed by pressing
into the openings 54. This operation, known as cold stamping or cold staking, permits secure
coupling of arms 24, and therefore, pivoting head 22, to main body 16 (and, therefore, handle
12).

As disclosed above, pivoting head 22 can be pivoted about a pivot axis, i.e., axis of
rotation 26 under the biasing force of a spring member 64. However, other pivot mechanisms
can be employed for both the first axis of rotation 26 and secondary axis of rotation 27. In
general, pivoting head 22 can be in pivotal relation to the handle 12 via, for example, a spring, a
joint, a hinge, a bearing, or any other suitable connection that enables the pivoting head to be in
pivotal relation to the handle. The pivoting head may be in pivotal relation to the handle 12 via
mechanisms that contain one or more springs and one or more sliding contact bearings, such as a
pin pivot, a shell bearing, a linkage, a revolute joint, a revolute hinge, a prismatic slider, a
prismatic joint, a cylindrical joint, a spherical joint, a ball-and-socket joint, a planar joint, a slot
joint, a reduced slot joint, or any other suitable joint, or one or more springs and one or more
rolling element bearings, such as a ball bearing, a cylindrical pin bearing, or rolling element
thrust bearing. Sliding contact bearings can typically have friction levels of 0.1 to 0.3. Rolling
element bearings can typically have friction of 0.001 to 0.01. Lower friction bearings are
preferred the further a pivot mechanism is offset from its axis of rotation to assure smooth motion

and prevent the bearing from sticking.

Typically, pivot mechanisms about first axis of rotation 26 allow rotational motions
ranging from about O degrees from the cartridge rest position to about 50 degrees. A rotational
stiffness for a pivot mechanism about first axis of rotation 26 may be measured by deflecting the
pivot 25 degrees about the first axis of rotation 26 and measuring the required torque about this
first axis of rotation 26 to maintain this position. The torque levels at 50 degrees of rotation can

be generally less than 20 N-mm. The rotational stiffness (torque measured about the axis of
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rotation divided by degrees of angular rotation) associated with the first axis of rotation 26 can be
generally less than 0.3 N-mm per degree of rotation and preferably between 0.05 N-mm per

degree of rotation and 0.18 N-m per degree of rotation.

Typically, additional pivot mechanisms about secondary axis of rotation 27 (shown in
FIGS. 1 and 4) allow rotational motions ranging from -12.5 degrees to +12.5 degrees. A
rotational stiffness for a pivot mechanism about secondary axis of rotation may be measured by
deflecting the pivot -5 degrees and +5 degrees about secondary axis of rotation 27 and measuring
the required torques about the secondary axis of rotation to maintain this position. The rotational
stiffness may be calculated by dividing the absolute value of the difference in these measured
torques by the 10 degrees difference in angular motion. The rotational stiffness associated with
pivot mechanisms about secondary axis of rotation 27 generally range from about 0.8 to about

2.5 N-mm per degree of rotation.

As disclosed above, components of the pivoting head 22 and the pivoting mechanism that
enable rotation about first axis of rotation 26 for the embodiments were shown in detail. The
handle 12 was connected to the pivoting head 22 by a pair of arms 24, a spring member 26, and a
benefit pivot delivery connection. In the embodiments disclosed above, the spring member can
be comprised of a metal. But the spring member 64 can also be comprised of a stress-relaxation
resistant material such as a metal, polyetheretherketone, or silicone rubber, all of which can

2

prevent the razor 10 or razor handle 12 from taking a “set,” or permanently deforming at
deflected angle when the razor 10 or razor handle 12 is stored improperly due to the stress

relaxation of the components that connect the pivoting head 22 to the proximal end of the handle.

The benefit pivot delivery connection can be a connection through which a skin deliver
benefit component passes from the handle 12 to the pivoting head 22 to deliver a skin benefit
through the cartridge 15 to the skin interfacing face 80. As discussed below, a fluid benefit
delivery member 76 and a heat delivery member 96 can be configured so as to facilitate proper

pivoting of the pivoting head about first axis of rotation 26 and secondary axis of rotation 27.

Referring to FIG. 50, a razor 10 is shown in which the flexible conductive strip 98 of heat
delivery member 96 bridges a gap between the handle 12 and the pivoting head onto which is
attached a blade cartridge 15. As shown in FIG. 50, and in more detail in FIG. 51, the flexible
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conductive strip 98 is longer than the distance to be traversed between the handle 12 and the
pivoting head 22, resulting in a loop 150 of the flexible conductive strip 98. This loop 150,
which can be generally U-shaped or S-shaped, can minimize the effect of the flexible conductive
strip 98 on the biasing torque force required to pivot the pivoting head 22 about the first axis of

rotation 26. In general, this loop 150 of the benefit delivery member contributes to a ratio of
biasing torque provided by the sum of the benefit member and the spring member 64, and the
biasing torque provided by the spring member alone, which torque ration is discussed in more

detail below.

In like manner, as depicted in FIG. 52, a fluid delivery benefit member, such as a flexible
plastic tube, can also have a loop 150 portion such that excess length of the flexible tube allows
for minimizing the effect of the fluid benefit delivery member 76 on the biasing torque force
required to pivot the pivoting head 22 about the first axis of rotation 26. In an embodiment, the
installed length of fluid benefit delivery member 76, as shown in FIG. 53 can be from 1 mm to 3
mm less than the free length of the fluid benefit delivery member 76. This forced compression
contributes to the loop 150 portion and has been found to aid in further minimizing the effect of
the fluid benefit delivery member 76 on the biasing torque force required to pivot the pivoting

head 22 about the first axis of rotation 26.

Additional features found to further minimizing the effect of the fluid benefit delivery
member 76 on the biasing torque force required to pivot the pivoting head 22 about the first axis
of rotation 26 can be understood with reference to FIGS. 53-61. In FIG. 53, a portion of handle
12 at the location where fluid delivery member exits the handle 12 and begins to traverse the
distance to the pivoting head, a fillet radius of curvature 152 of from between about 1 mm and
about 5 mm is provided. The radius of curvature can be understood to reduce the stress applied to
the surface of the fluid delivery member at the point of bending due to the pivoting of pivoting

head 22 during use.

In a similar manner, as shown in FIG. 54, at a portion of handle 12 at the location where
fluid delivery member exits the handle 12 and begins to traverse the distance to the pivoting
head, a chamfer 154 is provided, as shown. The chamfer can have a chamfer angle of about 5
degrees to about 30 degrees at the proximal end of the handle, and can have a chamfer length of

about 3 mm to about 15 mm. Like the radius of curvature 152, the chamfer 154 is believed to



10

15

20

25

30

WO 2019/191345 PCT/US2019/024452

27

reduce the stress applied to the surface of the fluid delivery member at the point of bending due

to the pivoting of pivoting head 22 during use.

The dimensions of a chamfer can be defined as shown in the view of FIG. 54A-C. In view
200, a block 201 is shown with an edge 205 to be chamfered and a front face 206. In view 210,
block 201 is shown after edge 205 has been chamfered creating chamfer 202. In view 220,
chamfer 202 is shown having a chamfer length 204 and a chamfer angle 203. In general, the
torque associated with a pivot benefit delivery member can be reduced by cutout in the
surrounding structure of the pivoting benefit delivery member that is a chamfer with a chamber

angle between about 5 degrees and 30 degrees and chamfer length from 3mm to 15 mm.

Further, an additional feature found to minimize the effect of the fluid benefit delivery
member 76 on the biasing torque force required to pivot the pivoting head 22 about the first axis
of rotation 26 can be understood from FIG. 55 as a slot 156 on the handle 12 at the location of the
exit of the fluid benefit delivery member 76. In an embodiment, the slot can have a width
measured generally parallel to the axis of rotation 26 of about 3 mm to about 10 mm, and a

length measured perpendicular to the width of from about 2 mm to about 15 mm.

Any of the above described configurations of the fluid delivery member and handle can
be combined with any of various configurations of the fluid delivery member itself, as depicted
in FIGS. 56-60. For example, as depicted in FIG. 56, fluid benefit delivery member 76, which
can be a flexible molded plastic tube, can be configured such that a distal portion 160 has a
thinner wall diameter than a proximal portion 162. As shown in FIG. 56, the proximal portion
162 which can be connected in fluid communication with other components in the handle 12 (not
shown), can have a diameter and/or wall thickness that provides for durability and greater
physical integrity during manufacture and use. However, the distal portion 160 which connects
to the cover member 42 of the pivoting head, can comprise a relatively smaller diameter or a
relatively thinner wall thickness, thereby providing for greater flexibility and less effect on the

biasing torque force required to pivot the pivoting head 22 about the first axis of rotation 26.

In FIG. 57, an alternative embodiment of fluid benefit delivery member 76 is shown in
which the tube wall of the fluid benefit delivery member 76 is ribbed or corrugated. It is

believed that such a design, by permitting much of the wall to be relatively thinner, can, when
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joined to the base member 42 provide for greater flexibility and less effect on the biasing torque

force required to pivot the pivoting head 22 about the first axis of rotation 26.

Alternative embodiments of fluid benefit delivery member 76 utilizing coil springs to
reinforce strength and provide for flexibility are depicted in FIGS. 58-60. As depicted in FIG.
58, a coil spring 164, which can be made of plastic or metal, can configured about the outside of
fluid benefit delivery member 76. As depicted in the cross-sectional view of FIG. 59, a coil
spring 164, which can be made of plastic or metal, can configured about the inside of fluid
benefit delivery member 76. As depicted in FIG. 60, a coil spring 164, which can be made of

plastic or metal, can configured to be molded into the walls of fluid benefit delivery member 76.

FIG. 61 depicts one embodiment of a feature to join fluid deliver member 76 to the base
member 42. As shown, a ball and socket joint component 166 can be present on the base
member 42. The distal end of a tubular fluid delivery member can be joined by pressing or

gluing onto the receiving end of the ball and socket joint component 166.

The joining of the fluid benefit delivery member 76 to the pivoting head 22 can be a two-
component embodiment, as shown in FIG. 62. In a two-component embodiment, the fluid
benefit delivery member 76 can be molded with an integral pivoting head connection member
170 that can attach to the mating portion of the pivoting head 22 in any suitable manner, such as
snap fit, friction fit, adhesive joining, or the like. In this embodiment, a spring member 64 (not
shown) can be added externally to the pivoting head 22 to provide for a biasing force on pivoting

head.

In an embodiment, the fluid benefit delivery member 76 and the base member 42 of the
pivoting head 22 can be overmolded in a two-shot injection mold to form a three-component
assembly that can form pivoting head 22. In this manner the base member can be a relatively
hard material and the fluid benefit delivery member 76 can be a relatively soft material. A
portion of the polymer injection molded for the fluid delivery member forms the gasket member
92 of the base member 42, as described above. Referring to FIG. 63, the base member 42 and
fluid benefit delivery member 76 are shown as they would appear if they were injection molded
separately. However, in an embodiment, the fluid benefit delivery member 76 and the base

member 42 can be overmolded in a two-shot injection mold process to manufacture an integral
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member as shown in FIG. 64, in which the material of the fluid benefit delivery member 76
extends through base member 42 and is exposed at the first mating surface 88 as gasket member
92. FIG. 65 shows another perspective view of the first mating surface 88 of the cover member
42 having exposed and extended therefrom a gasket member 92 which is integral with fluid
benefit delivery member 76. A two-shot injection molding of the fluid delivery member with the
base member 42 as described is believed to increase the structural integrity of the fluid benefit
delivery member 76/base member 42 unit by increasing the force required to remove the base
member 42 from the fluid benefit delivery member 76. As described above, the base member
can be joined to the third component, i.e., the cover member 40, such that their respective first
and second mating faces 88, 90 are joined, and gasket member 92 lodges in and forms a gasket in

gasket groove 94 of cover member 40.

In an embodiment, the fluid flow path of the pivoting head 22 can be configured to
provide for relatively unobstructed, smooth, continuous fluid flow from the fluid benefit delivery
member 76 to openings 78 in face 80 of pivoting head 22, which can be a skin interfacing face.
As shown in FIGS. 66A and 66B, which depict partial cross-sectional views of a pivoting head
22 having joined thereto a fluid benefit delivery member 76 that enters at a location having an
area approximating the cross-sectional area of the fluid benefit delivery member 76 tube, a flow
distributor 171 which directs and distributes fluid flow can be present. It is believed that having
the flow distributor begin distribution relatively close to the entry point of the tube of the fluid
benefit delivery member 76. By beginning fluid deflection and distribution almost immediately
upon entry to the compartment 84, it has been unexpectedly found that fluid flow is enhanced,
and blockage or clogging of openings, including openings 78, is minimized or eliminated. In an
embodiment the fluid flow distributor 171 is located about 0.5 mm to about 2 mm from a
junction of the connection of the fluid benefit delivery member 76 to the pivoting head 22. In an
embodiment, the fluid reservoir in the pivoting head 22 can have a small cross section closer to

the connection of the fluid benefit delivery member 76 to the pivoting head 22.

In general, the internal fluid conduit associated with fluid benefit delivery member 76 can
have an internal hydraulic diameter from about 1 mm to about 3 mm. In general, the fluid benefit
delivery member can have a minimum hydraulic diameter along the exterior of the fluid benefit

delivery member from about 1.5 mm to about 3.5 mm
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In general, the materials used for the fluid benefit delivery member 76 can be elastomers
with compression set of about less than 25%, and preferably about less than 10% measured by
ASTM D-395. In an embodiment, silicone elastomer has been found to be suitable for the fluid

benefit delivery member 76.

In general, other materials useful for the fluid delivery member include thermoplastics or
thermosets with relatively high creep resistance, e.g., increase in tensile strain less than about
3%, and preferably less than about 1%, from initial tensile strain when measured using ISO 899-

1 carried out at 1000 hours @ 73F.

The torques discussed above referred to as first and second pivoting torques can be
referred to as relating to rotational stiffness. In general, since the benefit delivery member, such
as the flexible conductive strip 98 of heat delivery member 96 and fluid benefit delivery member
76, can be comprised of materials that stress relax, it can be advantageous if the rotational
stiffness of the pivoting head 22 is greater than twice, or more preferably greater than 5 times, the
rotational stiffness of the pivoting head 22 with the benefit delivery member removed. The
rotational stiffness of the pivoting head 22 without the benefit delivery member can be measured
by severing, e.g., cutting out, the benefit delivery member such that it exerts no biasing force
between the pivoting head 22 and the handle 12. Generally, the rotational stiffness of the pivot
mechanism is desirably greater than twice the rotational stiffness of the pivot mechanism with the
benefit pivot delivery connection disconnected at the proximal end of the handle and at the

pivoting head 22. This latter configuration greatly reduces the probability and conditions under

13 2

which the razor 10 or razor handle 12 can take a “set.” The rotational stiffness of a pivot
mechanism (with or without benefit pivot delivery connection) can be measured by the Static

Torque Stiffness Method described below.

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 higher 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.
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TEST METHODS:

Static Torque Stiffness Method:

Without intending to be bound by any theory, it is believed that the torque stiffness of a
bearing or pivot mechanism described herein can be applied to characterize a bearing or pivot
mechanism within a razor, razor cartridge, or razor handle. The specific article being tested will
be referred to as the test component for the rest of this method. Also, in the description of the
method below, the term “pivot mechanism™ is understood to encompass both bearing and pivot

mechanisms.

The static torque stiffness method can be used to measure torque stiffness. In this
method, different sections of the test component are rotated relative to each other about an axis of
rotation (such as axis of rotation 26, for example) of the pivot mechanism and torques versus
angles of rotation between sections are measured. Referring to FIG. 67, in general, the pivot
mechanism 400 can be understood to rotate a first section 401 of the test component located on
one side of the pivot mechanism relative to a second section 402 of the test component located on
the far side of the pivot mechanism about an axis of rotation AA. These first and second sections

may include parts of the pivot mechanism.

In FIGS. 68 and 69, some representative measurements of torque stiffness for different
mechanisms are shown. From these figures, torque stiffness can be understood to be a
measurement of proportionality between measurement of torque and rotation angle. More
specifically, torque stiffness, K, is the proportionality constant for the least squares best fit line
407 for measurements 408 of torque versus rotation angle over the middle 50% 404 of the full
range 405 of angular motion of the pivot mechanism 400 unless otherwise specified. An
individual torque measurement can be understood to be the measurement of torque and angle
while holding the relative angle between the first section 401, which can rotate, and the second

section 402, which is held fixed, constant.

The static torque stiffness method consists of (1) identifying the instant center of rotation
over the full angular range of the motion of the pivot mechanisms, (2) clamping the test

component into an appropriate test fixture that has the torque sensor centered about axis of
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rotation, (3) making the individual measurement of torque and rotation, and (4) calculating the
torque stiffness. The environmental testing conditions for the static torque stiffness method
comprise of making measurements at a room temperature of 23 Celsius and relative humidity of

35% to 50% and using test components that are in a dry, “as-made” condition.

Step 1: Identify the instant center of rotation over the full angular range of motion of the pivot of

mechanism.

The instant center of rotation is the location of the axis of rotation of the pivot mechanism at an
individual angle of rotation. The identification of the axis of rotation for an individual torque
versus angle measurement can be important because many pivot mechanisms have virtual pivots
where the axis of rotation is offset or even outside the pivot mechanism, many pivot mechanisms
have no obvious features such as a pin or a shaft that indicate the location of the axis of rotation,
and some more complex pivot mechanisms have an axis of rotation that changes location during

the motion.

As shown in FIG. 70, the instant center of rotation C of a pivot mechanism undergoing a
planar rotation can be determined by tracing the path, PATH1 and PATH2, of two points, P1, and
P2, on the rotating first section 401. As an illustration, FIG. 7 shows Section 401 at 3 positions
401a, 401b, and 401c, and it calculates the instant center of rotation C at position 401b. At this
angle of rotation, two lines, T1 and T2, can be drawn tangent to PATHI1 and PATH2
respectively. Two additional lines, R1 and R2, can be drawn perpendicular to T1 and T2
respectively. The instant center can be located at the intersection of R1 and R2. In general, the
instant center can be considered fixed for the full range of angular motion of the pivot

mechanism if all pivot centers are in a region R, which has an area of 0.25 mm?.

Step 2: Clamp the test component in appropriate test fixture with torque sensor centered on axis

of rotation

As shown in FIG. 71, an appropriate test measurement system 420 can be configured to
make the torque versus angle measurements needed to calculate the torque stiffness.
Representative components of a torque tester such as Instron’s MT1 MicroTorsion tester are
shown as a tester base 421, tester torque cell 422, and torque tester rotational member 423.

Instron’s MT1 MicroTorsion tester has a full-scale torque cell of 225 N-mm, with a torque
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accuracy of +/-0.5%, a torque repeatability of +/-0.5%, and an angle resolution of 0.003 degrees.
The tester base 421 is fixed and attached to a torque cell 422 while the tester rotational member
423 rotates about an axis of rotation, TT. The fixed second section 402 is fastened to the torque
cell side 422 of the tester using a first clamping mechanism 424. The rotating first section 401 is
fastened to the tester rotational member 423 using a second clamping mechanism 425. Both
clamping mechanisms are designed to allow the pivot to freely rotate through its full range of
motion with little to no lateral loading on the pivot mechanism. They are also designed to make
the tester axis of rotation, TT, colinear to the pivot mechanism’s axis of rotation, AA. For pivot
mechanisms whose instant center of rotation changes, multiple clamps should be used to ensure

that these axes are colinear.

The angles of rotation measured in accordance with the static torque stiffness method are
the angles of deflection of the moving first section 401 of the test component that rotate relative
to the at rest position of said first section. In other words, the angle that is being measured is
defined as the relative angle of the first section from the at rest position of the first section. The
zero angle position of the first section is defined to be the rest position of the first section relative
to the handle when (1) the test component is fixed in space, (2) the first section is free to rotate
about its axis of rotation relative to the fixed test component, (3) the axis of rotation of the first
section is oriented colinear to the axis of rotation of the torque tester for range of angles being
measured and (4) no external forces or torques other than those transmitted from the second
section and gravity act on the first section. Prior to measurement, all rotations of the first section
to one side of the zero angle position are designated as positive, while the rotations of the first
section to the other side of the zero angle position are designated as negative. The sign
convention of the torque measurement is positive for positive rotations of the first section and

negative for negative rotations of the first section.

Step 3: Make the individual measurement of torque versus angle.

The following is the sequence for measurement of the torque-angle data of a safety razor.

Determine the angles at which to perform torque measurement by first determining the
full angular range of the pivot mechanism; then by dividing this range into thirty about equal
spaced intervals for measurement, resulting in a total of thirty one angles; and selecting the

middle seventeen angles for measurement. Measurement of torque and angle at these seventeen
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angle can provide an accurate calculation of the torque stiffness over the middle 50% of the total

angular range of the pivot mechanism.

For each of the angles, fasten the test component into the appropriate clamps (424 and
425) to ensure the instant center of rotation for the angle being measured is coincident to the axis

of rotation of the tester, TT.

Attach the clamps to the torque tester in the zero angle position. Make the first
measurement at the first positive value of the angle position being measured by moving the first

section from the zero angle position to this first positive angle position.

Wait 20 seconds to 1 minute at this angle position. Record the torque value. Move the
first section back to the zero angle position and wait 1 minute. Move to the next angle position at

which a measurement is being made. Repeat the foregoing steps until all measurements are made.

Step 4. Calculate the measured data from the torque stiffness.

To determine the torque stiffness value, plot the seventeen torque measurements (y-axis)
versus the corresponding seventeen angle measurements (x-axis). Create the best fit straight line
through the data using a least squares linear regression. The torque stiffness value is the slope of
the line Y = K*X+ B, in which Y = torque (in N*mm); X = angle (in degrees); K = torque
stiffness value (in N*mm/degree); and B = torque (in N*mm) at zero angle from the best fit

straight line.

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.”

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
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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
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.

Representative embodiments of the present disclosure described above can be described
as follows:

A. A handle, the handle comprising:

® amain body;

e 2 pivoting head pivotally coupled with the main body about a pivot axis, the
pivoting head having a substantially trapezoidal prism shape and comprising a
base member and a cover member that overlies the base member in a mating
relationship; and

e wherein the cover member comprises a face defining at least one exterior opening
and the pivoting head comprises an interior compartment in fluid communication
with the main body and the exterior opening.

B. The handle of paragraph A, wherein the pivoting head further comprises at least one
interior channel, and pivot spring is at least partially disposed in the interior channel.

C. The handle of paragraph A or B, wherein the pivoting head further comprises at least one
interior channel, and pivot spring is at least partially disposed in the interior channel, the
pivot spring comprising a first coil spring and a second coil spring and a main bar portion
that couples the first and second coil springs together, wherein the pivot spring is coupled
with the pivoting head and interacts with the main body to bias the pivoting head about
the pivot axis into a rest position.

D. The handle of any of paragraphs A-C, wherein the pivoting head further comprises at
least one interior channel, and pivot spring is at least partially disposed in the interior

channel, the pivot spring comprising a first coil spring and a second coil spring and a
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main bar portion that couples the first and second coil springs together in a spaced
relationship, and further wherein one of the first and second coil springs defines a
longitudinal coil axis that is substantially parallel to and offset from the pivot axis a

distance of from about 1 mm to about 5 mm.

. The handle of any of paragraphs A-D, wherein the pivoting head further comprises at

least one interior channel, and pivot spring is at least partially disposed in the interior
channel, the pivot spring comprising a first coil spring and a second coil spring and a
main bar portion that couples the first and second coil springs together in a spaced
relationship, and further wherein one of the first and second coil springs defines a
longitudinal coil axis that is substantially parallel to and offset from the pivot axis a

distance of about 2 mm.

. The handle of any of paragraphs A-E, wherein the pivoting head is rotatable about the

pivot axis from the rest position through an angle of rotation to an angle of between about
0 degrees and about 45 degrees and when rotated the pivot spring applies a biasing torque

about the first pivot axis of up to about 25 N-mm.

. The handle of any of paragraphs A-F, wherein the pivoting head is rotatable about the

pivot axis from the rest position through an angle of rotation to an angle of between about
0 degrees and about 45 degrees and when rotated the pivot spring applies a biasing torque

about the first pivot axis of between about 2 N-mm and about 12 N-mm.

. The handle of any of paragraphs A-G, wherein the pivoting head is rotatable about the

pivot axis from the rest position through an angle of rotation to an angle of between about
0 degrees and about 45 degrees and when rotated the pivot spring applies a biasing torque
about the first pivot axis of between about 3 N-mm and about 10 N-mm.

The handle of any of paragraphs A-H, wherein the pivot spring is made of a metal
selected from the group consisting of steel and stainless steel.

The handle of any of paragraphs A-I, wherein the pivot spring comprises stainless steel

having a yield stress of between about 800 MPa and about 2300 MPa.

. The handle of any of paragraphs A-J, further comprising:

e 3 first arm having a first proximal portion and a first distal end, the first proximal
portion being coupled to the main body at a first location;
e 2 second arm having a second proximal and a second distal end, the second

proximal portion being coupled to the main body at a second location; and
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e the first and second distal ends being in spaced relationship and having pivotally

coupled therebetween the pivoting head.

. The handle of paragraph K, wherein the first arm comprises a first cylindrical pin member

welded at the first distal end and the second arm comprises a second cylindrical pin
member welded to the second distal end, and wherein the first pin operatively engages a
first receiving bearing in the pivoting head and the second pin operatively engages a

second receiving bearing in the pivoting head.

. The handle of any of paragraphs A-L, wherein the base member is coupled to a benefit

delivery member, the benefit delivery member having a proximal end disposed in the

main body and a distal end disposed in the pivoting head.

. The handle of any of paragraphs A-M, wherein the base member is coupled to a benefit

delivery member, the benefit delivery member having a proximal end disposed in the
main body and a distal end disposed in the pivoting head, the benefit delivery member

being a fluid dispensing tube.

. A handle comprising:

® a main body;

e a pivoting head pivotally coupled with the main body about a pivot axis, the
pivoting head having a substantially trapezoidal prism shape and comprising a
base member and a cover member that overlies the base member in a mating
relationship, the base member and the cover member defining an interior

compartment coupled to a fluid flow member extending from the main body.

. The handle of paragraph O, wherein the interior compartment is constrained by the

trapezoidal prism shape of the pivoting head to define a maximum volume where the fluid
flow member is coupled to a minimum volume at a fluid exit opening on a face of the

pivoting head.

. The handle of paragraph O or P, wherein the pivoting head further comprises at least one

interior channel and pivot spring is at least partially disposed in the interior channel.

. The handle of any of paragraphs O-Q, wherein the pivoting head further comprises at

least one interior channel, and pivot spring is at least partially disposed in the interior
channel, the pivot spring comprising a first coil spring and a second coil spring and a
main bar portion that couples the first and second coil springs together, wherein the pivot
spring is coupled with the pivoting head and interacts with the main body to bias the

pivoting head about the pivot axis into a rest position.
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. The handle of any of paragraphs O-R, wherein the pivoting head further comprises at

least one interior channel, and pivot spring is at least partially disposed in the interior
channel, the pivot spring comprising a first coil spring and a second coil spring and a
main bar portion that couples the first and second coil springs together in a spaced
relationship, and wherein one of the first and second coil springs defines a longitudinal
coil axis that is substantially parallel to and offset from the pivot axis a distance of from

about 1 mm to about 5 mm.

. The handle of any of paragraphs O-S, wherein the pivoting head further comprises at least

one interior channel, and pivot spring is at least partially disposed in the interior channel,
the pivot spring comprising a first coil spring and a second coil spring and a main bar
portion that couples the first and second coil springs together, and further wherein one of
the first and second coil springs defines a longitudinal coil axis that is substantially

parallel to and offset from the pivot axis a distance of about 2 mm.

. The handle of any of paragraphs O-T, wherein the pivoting head is rotatable about the

pivot axis from the rest position through an angle of rotation to an angle of between about
0 degrees and about 45 degrees and when rotated the pivot spring applies a biasing torque

about the first pivot axis of up to about 25 N-mm.

. The handle of any of paragraphs O-U, wherein the pivoting head is rotatable about the

pivot axis from the rest position through an angle of rotation to an angle of between about
0 degrees and about 45 degrees and when rotated the pivot spring applies a biasing torque

about the first pivot axis of between about 2 N-mm and about 12 N-mm.

. The handle of any of paragraphs O-V, wherein the pivoting head is rotatable about the

pivot axis from the rest position through an angle of rotation to an angle of between about
0 degrees and about 45 degrees and when rotated the pivot spring applies a biasing torque

about the first pivot axis of between about 3 N-mm and about 10 N-mm.

. The handle of any of paragraphs O-W, wherein the pivot spring is made of a metal

selected from the group consisting of steel and stainless steel.

. The handle of any of paragraphs O-X, wherein the pivot spring comprises stainless steel

having a yield stress of between about 800 MPa and about 2300 MPa.

. The handle of paragraph O, further comprising:

e 2 first arm having a first proximal portion and a first distal end, the first proximal

portion being coupled to the main body at a first location;
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e 2 second arm having a second proximal and a second distal end, the second
proximal portion being coupled to the main body at a second location; and

e the first and second distal ends being in spaced relationship and having pivotally
coupled therebetween the pivoting head.

AA. The handle of paragraph Z, wherein the first arm comprises a first cylindrical pin
member welded at the first distal end and the second arm comprises a second cylindrical
pin member welded to the second distal end, and wherein the first pin operatively engages
a first receiving bearing in the pivoting head and the second pin operatively engages a
second receiving bearing in the pivoting head.

BB. A handle, the handle comprising:

® amain body;

e 2 pivoting head pivotally coupled with the main body about a pivot axis, the
pivoting head having a substantially trapezoidal prism shape and comprising a
base member and a cover member that overlies the base member in a mating
relationship; and

e wherein the cover member comprises a face defining at least one exterior opening
and the pivoting head comprises an interior compartment comprising an electrical
component.

CC. The handle of paragraph BB, wherein the pivoting head further comprises at least
one interior channel, and pivot spring is at least partially disposed in the interior channel.

DD. The handle of paragraph BB or CC, wherein the pivoting head further comprises
at least one interior channel, and pivot spring is at least partially disposed in the interior
channel, the pivot spring comprising a first coil spring and a second coil spring and a
main bar portion that couples the first and second coil springs together, wherein the pivot
spring is coupled with the pivoting head and interacts with the pivoting head to bias the
pivoting head about the pivot axis into a rest position.

EE. The handle of any of paragraphs BB-DD, wherein the pivoting head further
comprises at least one interior channel, and pivot spring is at least partially disposed in
the interior channel, the pivot spring comprising a first coil spring and a second coil
spring and a main bar portion that couples the first and second coil springs together in a
spaced relationship, and wherein one of the first and second coil springs defines a
longitudinal coil axis that is substantially parallel to and offset from the pivot axis a

distance of about 1 mm to about 5 mm.
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FF. The handle of any of paragraphs BB-EE, wherein the pivoting head further
comprises at least one interior channel, and pivot spring (46) is at least partially disposed
in the interior channel, the pivot spring comprising a first coil spring (48A) and a second
coil spring (48B) and a main bar portion (50) that couples the first and second coil springs
together in a spaced relationship, and wherein one of the first and second coil springs
defines a longitudinal coil axis that is substantially parallel to and offset from the pivot
axis a distance of about 2 mm.

GG. The handle of any of paragraphs BB-FF, wherein the pivoting head is rotatable
about the pivot axis from the rest position through an angle of rotation to an angle of
between about 0 degrees and about 45 degrees and when rotated the pivot spring applies a
biasing torque about the first pivot axis of up to about 25 N-mm.

HH. The handle of any of paragraphs BB-GG, wherein the pivoting head is rotatable
about the pivot axis from the rest position through an angle of rotation to an angle of
between about 0 degrees and about 45 degrees and when rotated the pivot spring applies a
biasing torque about the first pivot axis of between about 2 N-mm and about 12 N-mm.

IL The handle of any of paragraphs BB-HH, wherein the pivoting head is rotatable
about the pivot axis from the rest position through an angle of rotation to an angle of
between about 0 degrees and about 45 degrees and when rotated the pivot spring applies a
biasing torque about the first pivot axis of between about 3 N-mm and about 10 N-mm.

1. The handle of any of paragraphs BB-II, wherein the pivot spring is made of a
metal selected from the group consisting of steel and stainless steel.

KK. The handle of any of paragraphs BB-JJ, wherein the pivot spring comprises
stainless steel having a yield stress of between about 800 MPa and about 2300 MPa.

LL. The handle of paragraph BB, further comprising:

e 3 first arm having a first proximal portion and a first distal end, the first proximal
portion being coupled to the main body at a first location;

e a second arm having a second proximal and a second distal end, the second
proximal portion being coupled to the main body at a second location; and

e the first and second distal ends being in spaced relationship and having pivotally
coupled therebetween the pivoting head.

MM. The handle of paragraph LL, wherein the first arm comprises a first cylindrical pin
member welded at the first distal end and the second arm comprises a second cylindrical

pin member welded to the second distal end, and wherein the first pin operatively engages
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a first receiving bearing in the pivoting head and the second pin operatively engages a
second receiving bearing in the pivoting head.

NN. The handle of any of paragraphs BB-MM, wherein the base member is coupled to
a benefit delivery member, the benefit delivery member having a proximal end disposed
in the main body and a distal end disposed in the pivoting head.

00. The handle of any of paragraphs BB-NN, wherein the base member is coupled to
a benefit delivery member, the benefit delivery member having a proximal end disposed
in the main body and a distal end disposed in the pivoting head, the benefit delivery
member being an electrical circuit.

PP. A handle comprising:

® a main body;

e a pivoting head pivotally coupled with the main body about a pivot axis, the
pivoting head having a substantially trapezoidal prism shape and comprising a
base member and a cover member that overlies the base member in a mating
relationship, the base member and the cover member defining an interior
compartment coupled to an electrical component extending from the main body.

QQ. The handle of paragraph PP, wherein the pivoting head further comprises at least
one interior channel and pivot spring is at least partially disposed in the interior channel.

RR. The handle of paragraph PP or QQ, wherein the pivoting head further comprises at
least one interior channel, and pivot spring is at least partially disposed in the interior
channel, the pivot spring comprising a first coil spring and a second coil spring and a
main bar portion (50) that couples the first and second coil springs together, wherein the
pivot spring is coupled with the pivoting head and interacts with the pivoting head to bias
the pivoting head about the pivot axis into a rest position.

SS. The handle of any of paragraphs PP-RR, wherein the pivoting head further
comprises at least one interior channel, and pivot spring is at least partially disposed in
the interior channel, the pivot spring comprising a first coil spring and a second coil
spring and a main bar portion (50) that couples the first and second coil springs together
in a spaced relationship, and wherein one of the first and second coil springs defines a
longitudinal coil axis that is substantially parallel to and offset from the pivot axis a
distance of about 1 mm to about 5 mm.

TT. The handle of any of paragraphs PP-SS, wherein the pivoting head further

comprises at least one interior channel, and pivot spring is at least partially disposed in
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the interior channel, the pivot spring comprising a first coil spring and a second coil
spring and a main bar portion that couples the first and second coil springs together in a
spaced relationship, and wherein one of the first and second coil springs defines a
longitudinal coil axis that is substantially parallel to and offset from the pivot axis a
distance of about 2 mm.

UU. The handle of any of paragraphs PP-TT, wherein the pivoting head is rotatable
about the pivot axis from the rest position through an angle of rotation to an angle of
between about 0 degrees and about 45 degrees and when rotated the pivot spring applies a
biasing torque about the first pivot axis of up to about 25 N-mm.

VV. The handle of any of paragraphs PP-UU, wherein the pivoting head is rotatable
about the pivot axis from the rest position through an angle of rotation to an angle of
between about 0 degrees and about 45 degrees and when rotated the pivot spring applies a
biasing torque about the first pivot axis of between about 2 N-mm and about 12 N-mm.

WW. The handle of any of paragraphs PP-VV, wherein the pivoting head is rotatable
about the pivot axis from the rest position through an angle of rotation to an angle of
between about 0 degrees and about 45 degrees and when rotated the pivot spring applies a
biasing torque about the first pivot axis of between about 3 N-mm and about 10 N-mm.

XX. The handle of any of paragraphs PP-WW, wherein the pivot spring is made of a
metal selected from the group consisting of steel and stainless steel.

YY. The handle of any of paragraphs PP-XX, wherein the pivot spring comprises
stainless steel having a yield stress of between about 800 MPa and about 2300 MPa.

77. The handle of paragraph PP, further comprising:

e 3 first arm having a first proximal portion and a first distal end, the first proximal
portion being coupled to the main body at a first location;

e 2 second arm having a second proximal and a second distal end, the second
proximal portion being coupled to the main body at a second location; and

e the first and second distal ends being in spaced relationship and having pivotally
coupled therebetween the pivoting head.

AAA. The handle of paragraph ZZ, wherein the first arm comprises a first cylindrical pin
member welded at the first distal end and the second arm comprises a second cylindrical
pin member welded to the second distal end, and wherein the first pin operatively engages
a first receiving bearing in the pivoting head and the second pin operatively engages a

second receiving bearing in the pivoting head.
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CLAIMS
What is claimed is:

1. A handle, the handle comprising:

® amain body;

e apivoting head pivotally coupled with the main body about a pivot axis, the
pivoting head having a substantially trapezoidal prism shape and comprising a
base member and a cover member that overlies the base member in a mating
relationship; and

e wherein the cover member comprises a face defining at least one exterior opening
and the pivoting head comprises an interior compartment comprising an electrical
component.

2. The handle of Claim 1, wherein the pivoting head further comprises at least one interior
channel, and pivot spring is at least partially disposed in the interior channel.

3. The handle of Claim 1, wherein the pivoting head further comprises at least one interior
channel, and pivot spring is at least partially disposed in the interior channel, the pivot
spring comprising a first coil spring and a second coil spring and a main bar portion that
couples the first and second coil springs together in a spaced relationship, and wherein
one of the first and second coil springs defines a longitudinal coil axis that is substantially
parallel to and offset from the pivot axis a distance of about 1 mm to about 5 mm.

4. The handle of Claim 1, wherein the pivoting head is rotatable about the pivot axis from
the rest position through an angle of rotation to an angle of between about 0 degrees and
about 45 degrees and when rotated the pivot spring applies a biasing torque about the first
pivot axis of of between about 2 N-mm to about 25 N-mm.

5. The handle of Claim 1, wherein the pivot spring comprises stainless steel having an
engineering yield stress of between about 800 MPa and about 2000 MPa.

6. The handle of Claim 1, further comprising:

e afirst arm having a first proximal portion and a first distal end, the first proximal
portion being coupled to the main body at a first location;

e asecond arm having a second proximal and a second distal end, the second
proximal portion being coupled to the main body at a second location; and

e the first and second distal ends being in spaced relationship and having pivotally

coupled therebetween the pivoting head.
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7. The handle of Claim 1, wherein the base member is coupled to a benefit delivery
member, the benefit delivery member having a proximal end disposed in the main body
and a distal end disposed in the pivoting head, the benefit delivery member being an
electrical circuit.

8. A handle comprising:

® amain body; and

e apivoting head pivotally coupled with the main body about a pivot axis, the
pivoting head having a substantially trapezoidal prism shape and comprising a
base member and a cover member that overlies the base member in a mating
relationship, the base member and the cover member defining an interior
compartment coupled to an electrical component extending from the main body.

9. The handle of Claim 8, wherein the pivoting head further comprises at least one interior
channel and pivot spring is at least partially disposed in the interior channel.

10. The handle of Claim 8, wherein the pivoting head further comprises at least one interior
channel, and pivot spring is at least partially disposed in the interior channel, the pivot
spring comprising a first coil spring and a second coil spring and a main bar portion that
couples the first and second coil springs together, wherein the pivot spring is coupled
with the pivoting head and interacts with the pivoting head to bias the pivoting head about
the pivot axis into a rest position.

11. The handle of Claim 8, wherein the pivoting head further comprises at least one interior
channel, and pivot spring is at least partially disposed in the interior channel, the pivot
spring comprising a first coil spring and a second coil spring and a main bar portion that
couples the first and second coil springs together in a spaced relationship, and wherein
one of the first and second coil springs defines a longitudinal coil axis that is substantially
parallel to and offset from the pivot axis a distance of about 1 mm to about 5 mm.

12. The handle of Claim 8, wherein the pivoting head further comprises at least one interior
channel, and pivot spring is at least partially disposed in the interior channel, the pivot
spring comprising a first coil spring and a second coil spring and a main bar portion that
couples the first and second coil springs together in a spaced relationship, and wherein
one of the first and second coil springs defines a longitudinal coil axis that is substantially
parallel to and offset from the pivot axis a distance of about 2 mm.

13. The handle of Claim 8, wherein the pivoting head is rotatable about the pivot axis from

the rest position through an angle of rotation to an angle of between about 0 degrees and
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about 45 degrees and when rotated the pivot spring applies a biasing torque about the first
pivot axis of up to about 25 N-mm.

14. The handle of Claim 8, wherein the pivoting head is rotatable about the pivot axis from
the rest position through an angle of rotation to an angle of between about 0 degrees and
about 45 degrees and when rotated the pivot spring applies a biasing torque about the first
pivot axis of between about 2 N-mm and about 12 N-mm.

15. The handle of Claim 8, further comprising:

e afirst arm having a first proximal portion and a first distal end, the first proximal
portion being coupled to the main body at a first location;

e asecond arm having a second proximal and a second distal end, the second
proximal portion being coupled to the main body at a second location; and

e the first and second distal ends being in spaced relationship and having pivotally

coupled therebetween the pivoting head.
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