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Description

FIELD

[0001] The present disclosure relates generally to per-
sonal grooming device and, more particularly, to a per-
sonal shaving device for shaving hair.

BACKGROUND

[0002] Shaving razors are available in a variety of
forms. For example, shaving razors may include a dis-
posable razor cartridge configured to be selectively
coupled a handle. The razor cartridge may include one
ormore razor blades disposed on a cutting surface of the
disposable razor cartridge. Once the razor blades are
dull, the usermay disconnect the razor cartridge from the
handle and reconnect a new razor cartridge. One such
shaving device is disclosed in US 2016/107324.

FIGURES

[0003] Theabove-mentioned and other features of this
disclosure, and the manner of attaining them, will be-
comemore apparent and better understood by reference
to the following description of embodiments described
herein taken in conjunctionwith the accompanying draw-
ings, wherein:

FIG. 1A shows a front view of a partially assembled
shaving device consistent with one embodiment of
the present disclosure;
FIG. 1B shows a front view of a partially assembled
shaving device of FIG. 1Awith one embodiment of a
hinge illustrating the head assembly generally par-
allel to the handle;
FIG. 1C shows a front view of a partially assembled
shaving device of FIG. 1Awith one embodiment of a
hinge illustrating the head assembly at an angle α
relative to the handle;
FIG. 2 shows a side view of the partially assembled
shaving device of FIG. 1A;
FIG. 3 shows a side view of the shaving device of
FIG. 1A as fully assembled with a pivot biasing
mechanism extended;
FIG. 4 shows a side view of the shaving device of
FIG. 1A as fully assembled with a pivot biasing
mechanism retracted;
FIG. 5 shows another embodiment of the shaving
device;
FIG. 6A shows a cross-sectional view taken through
the handle of the shaving device of FIG. 6B taken
along lines 6‑6;
FIG. 6B shows a close-up of one embodiment of a
blade cartridge pivot biasing mechanism;
FIG. 7 shows one embodiment of a resistive pivot
mechanism consistent with FIG. 5;
FIG.8showsanotherembodimentof a resistivepivot

mechanism;
FIG. 9 shows yet another embodiment of a resistive
pivot mechanism;
FIG. 10 shows another view of the resistive pivot
mechanism consistent with FIG. 9;
FIG. 11 shows another embodiment of a resistive
pivot mechanism consistent with the present disclo-
sure;
FIG. 12 shows another view of the resistive pivot
mechanism consistent with FIG. 11;
FIG. 13 shows yet another embodiment of a resistive
pivot mechanism consistent with the present disclo-
sure;
FIG. 14 shows another view of the resistive pivot
mechanism consistent with FIG. 13;
FIG.15showsyet a furtherembodiment of a resistive
pivot mechanism consistent with the present disclo-
sure;
FIG. 16A shows yet an additional embodiment of a
resistive pivot mechanism consistent with the pre-
sent disclosure;
FIG. 16B shows yet an additional embodiment of a
resistive pivot mechanism consistent with the pre-
sent disclosure;
FIG. 17A shows a further embodiment of a resistive
pivot mechanism consistent with the present disclo-
sure;
FIG. 17B shows a further embodiment of a resistive
pivot mechanism consistent with the present disclo-
sure;
FIG. 18 generally illustrates one embodiment of a
blade cartridge including a resistive pivot mechan-
ism consistent with the present disclosure;
FIG. 19 generally illustrates one embodiment of a
resistive pivot mechanism taken along lines 19‑19 of
FIG. 18 consistent with the present disclosure;
FIG. 20 generally illustrates one embodiment of a
resistive pivot mechanism taken along lines 20‑20 of
FIG. 19 consistent with the present disclosure;
FIG. 21 generally illustrates another embodiment of
a resistive pivot mechanism similar to those ofFIGS.
19 and 20;
FIG. 22 generally illustrates another embodiment of
a resistive pivot mechanism similar to those ofFIGS.
19 and 20;
FIG. 23 generally illustrates another embodiment of
a resistive pivot mechanism including a ballast me-
chanism consistent with the present disclosure;
FIG. 24 generally illustrates another embodiment of
a resistive pivot mechanism including a ballast me-
chanism consistent with the present disclosure;
FIG. 25 illustrates one embodiment of a hinge and
swivel mechanism consistent with the present dis-
closure;
FIG. 26 illustrates one embodiment of a hinge and
swivel mechanism consistent with the present dis-
closure;
FIG. 27 illustrates one embodiment of a hinge and
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swivel mechanism consistent with the present dis-
closure;
FIG. 28 shows one embodiment of a blade cartridge
centering mechanism;
FIG. 29 shows one embodiment of a blade cartridge
centering mechanism consistent with FIG. 28;
FIG. 30A shows an enlarged front view of a blade
cartridge according to one embodiment of the pre-
sent disclosure;
FIG. 30B shows an enlarged front view of a blade
cartridge according to another embodiment of the
present disclosure;
FIG.31showsacross-sectional viewof asectionof a
blade cartridge including a retractable ball bearing
according to one embodiment of the present disclo-
sure;
FIG.32showsacross-sectional viewof asectionof a
blade cartridge including a retractable ball bearing
according to another embodiment of the present
disclosure;
FIG.33showsacross-sectional viewof asectionof a
blade cartridge including a retractable ball bearing
according to another embodiment of the present
disclosure;
FIG. 34 shows a cross-sectional view of a blade
cartridge including self-lubricating retractable ball
bearing/elongated ball bearing/roller pin according
to another embodiment of the present disclosure;
FIG. 35A shows a cross-sectional view of a blade
cartridge including self-lubricating retractable ball
bearing/elongated ball bearing/roller pin according
to another embodiment of the present disclosure;
FIG. 35B shows a cross-sectional view of a blade
cartridge including self-lubricating retractable ball
bearing/elongated ball bearing/roller pin according
to another embodiment of the present disclosure;
FIG. 35C shows a retention clip for securing a ball
bearing within the blade cartridge;
FIGS. 35D shows a retention clip for securing a ball
bearing within the blade cartridge;
FIGS. 35E shows a retention clip for securing a ball
bearing within the blade cartridge;
FIG. 35F shows a blade retention clip for securing
one or more razor blades within the blade cartridge;
FIGS. 35G shows a blade retention clip for securing
one or more razor blades within the blade cartridge;
FIGS. 35H shows a blade retention clip for securing
one or more razor blades within the blade cartridge;
FIG. 36 shows an enlarged front view of a blade
cartridge according to another embodiment of the
present disclosure;
FIG. 37 shows an enlarged front view of a blade
cartridge according to another embodiment of the
present disclosure;
FIG. 38 shows an end view of yet another embodi-
ment of a blade cartridge consistent with the present
disclosure;
FIG. 39 is an end perspective view of the blade

cartridge consistent with FIG. 38;
FIG. 40 shows an end view of one embodiment of a
pivot pin/cylinder that may be usedwith one embodi-
ment of a resistive pivot mechanism in conjunction
with the blade cartridge of FIGS. 38 and 39;
FIG. 41 shows a further view consistent with FIGS.
38‑40;
FIG. 42 shows a further view consistent with FIGS.
38‑40;
FIG. 43 shows a further view consistent with FIGS.
38‑40;
FIG. 44 shows a further view consistent with FIGS.
38‑40;
FIG. 45 shows a further view consistent with FIGS.
38‑40;
FIG. 46 shows an additional view of a razor consis-
tent with FIGS. 25‑27;
FIG. 47 shows an additional view of a razor consis-
tent with FIGS. 25‑27;
FIG. 48 shows an additional view of a razor consis-
tent with FIGS. 25‑27;
FIG. 49 shows an additional view of a razor consis-
tent with FIGS. 25‑27;
FIG. 50 shows anadditional view of a blade cartridge
consistent with the present disclosure;
FIG. 51 shows anadditional view of a blade cartridge
consistent with the present disclosure;
FIG. 52 shows anadditional view of a blade cartridge
consistent with the present disclosure;
FIG.53showsanother viewofa razor consistentwith
the present disclosure;
FIG. 54 shows one embodiment of a razor having a
resistive swing mechanism consistent with the pre-
sent disclosure;
FIG. 55 showsaperspective viewof another shaving
device including another embodiment of a resistive
pivot mechanism consistent with the present disclo-
sure;
FIG. 56 shows a side view of the shaving device of
FIG. 55 with the resistive pivot mechanism;
FIG. 57 shows a close-up side view of the shaving
device of FIG. 55;
FIG. 58 shows another embodiment of a resistive
pivot mechanism;
FIG. 59A shows the resistive pivot mechanism of
FIG. 58wherein the blade cartridge support member
is partially transparent;
FIG. 59B shows one arrangement the blade car-
tridge magnets and the blade cartridge support
member magnets;
FIG. 59C shows another arrangement the blade
cartridge magnets and the blade cartridge support
member magnets;
FIG. 59D shows yet another arrangement the blade
cartridge magnets and the blade cartridge support
member magnets;
FIG. 60 shows another view of the resistive pivot
mechanism of FIG. 59A;
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FIG. 61 shows another view of the blade cartridge
support member of FIG. 58 wherein the blade car-
tridge support member is partially transparent;
FIG. 62 shows another view of the blade cartridge
support member of FIG. 61 wherein the blade car-
tridge support member is solid;
FIG. 63 shows another view of the blade cartridge of
FIG. 58wherein the blade cartridge is partially trans-
parent;
FIG. 64 shows another view of the blade cartridge of
FIG. 63 wherein the blade cartridge is partially solid;
FIG. 65 shows another embodiment of a resistive
pivot mechanism;
FIG. 66 shows the resistive pivot mechanism of FIG.
65 wherein the blade cartridge support member is
solid;
FIG. 67 shows the resistive pivot mechanism of FIG.
65 wherein the blade cartridge support member is
partially transparent;
FIG. 68 shows a cross-sectional view of the blade
cartridge of FIG. 65;
FIG. 69 shows another cross-sectional view of the
blade cartridge of FIG. 65;
FIG. 70 shows a cross-sectional view of another
embodiment of a resistive pivot mechanism;
FIG. 71 shows the resistive pivot mechanism of FIG.
70 wherein the blade cartridge support member is
partially transparent along with an axle and cams;
FIG. 72 shows another view of the blade cartridge
support member of FIG. 71 without the axle and
cams;
FIG. 73 shows another view of the blade cartridge of
FIG. 70wherein the blade cartridge support member
is partially solid;
FIG. 74 shows another view of the resistive pivot
mechanism of FIG. 70 wherein the blade cartridge
support member is partially transparent along with
the axle, cams, and detent plate;
FIG. 75 shows a cross-sectional view of the blade
cartridge of FIG. 70;
FIG. 76 shows another cross-sectional view of the
blade cartridge of FIG. 70;
FIG. 77 shows one embodiment of a head assembly
and a handle configured to be coupled together
usingoneormoremagnets inanunassembledstate;
FIG. 78 generally illustrates the head assembly and
the handle of FIG. 77 in an assembled state;
FIG. 79 shows a cross-sectional view of the head
assembly and handle of FIG. 77 in an unassembled
state;
FIG. 80 shows a cross-sectional view of the head
assembly and handle of FIG. 77 in an assembled
state;
FIG. 81A illustrates the magnetic force at different
displacements into the cavity consistent with the
magnetic coupling of FIGS. 77‑80;
FIG. 81B illustrates the magnetic force at different
displacements into the cavity consistent with the

magnetic coupling of FIGS. 77‑80;
FIG. 82 shows another embodiment of a magnetic
connection between the head assembly and the
handle;
FIG. 83 shows a further embodiment of a magnetic
connection between the head assembly and the
handle;
FIG. 84 shows one embodiment of a blade cartridge
connection mechanism for securing a blade car-
tridge to a blade cartridge support member in an
unassembled state;
FIG. 85 shows the blade cartridge connection me-
chanism of FIG. 84 in an assembled state;
FIG. 86 shows a cross-sectional view of the blade
cartridge connection mechanism of FIG. 84 in an
unassembled state;
FIG. 87 shows a cross-sectional view of the blade
cartridge connection mechanism of FIG. 84 in an
assembled state;
FIG. 88 shows one embodiment of a blade cartridge
retentioner for securing a blade cartridge to a blade
cartridge support member in an unassembled state;
FIG. 89 shows the blade cartridge retentioner ofFIG.
88 in an assembled state;
FIG. 90 another embodiment of a blade cartridge
retentioner for securing a blade cartridge to a blade
cartridge support member in an assembled state;
FIG. 91 shows a cross-section of the blade cartridge
retentioner of FIG. 90 taken along lines A-A;
FIG. 92 shows a cross-section of the blade cartridge
retentioner of FIG. 90 taken along lines B-B;
FIG. 93 another embodiment of a resistive pivot
mechanismand/or a connectionmechanism for cou-
pling blade cartridge to the handle in an unas-
sembled state;
FIG. 94 shows the resistive pivot mechanism and/or
connection mechanism of FIG. 93 in an assembled
state;
FIG. 95 shows a cross-section of the blade cartridge
retentioner of FIG. 93;
FIG. 96 shows another resistive pivot mechanism
and/or connection mechanism of in an assembled
state;
FIG. 97 shows one embodiment of a hard stop/ ISP
protrusion;
FIG. 98 shows an embodiment of two or more dia-
metrically magnetized (DM) magnets for coupling
two components;
FIG. 99 shows an embodiment of two or more dia-
metrically magnetized (DM) magnets for coupling
two components;
FIG. 100 shows an embodiment of two or more
diametricallymagnetized (DM)magnets for coupling
two components;
FIG. 101 shows another embodiment of two or more
diametricallymagnetized (DM)magnets for coupling
two components in a first position;
FIG. 102 shows the two or more diametrically mag-
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netized (DM) magnets for coupling two components
of FIG. 101 in a second position;
FIG. 103 shows a further embodiments utilizing DM
magnets;
FIG. 104 shows a further embodiment utilizing DM
magnets;
FIG. 105 shows a further embodiment utilizing DM
magnets;
FIG. 106 shows an embodiment of two or more DM
magnets that allow lateral movement of the blade
cartridge support member/blade cartridge relative to
the handle;
FIG. 107 shows an embodiment of two or more DM
magnets that allow lateral movement of the blade
cartridge support member/blade cartridge relative to
the handle;
FIG. 108 shows an embodiment of two or more DM
magnets that allow lateral movement of the blade
cartridge support member/blade cartridge relative to
the handle;
FIG. 109 shows a further embodiment featuring two
or more DM magnets;
FIG. 110 shows a further embodiment featuring two
or more DM magnets;
FIG. 111 shows yet a further embodiment featuring
two or more DM magnets;
FIG. 112 shows yet a further embodiment featuring
two or more DM magnets;
FIG. 113 shows yet a further embodiment featuring
two or more DM magnets;
FIG. 114 shows an additional embodiment featuring
two or more DM magnets;
FIGS. 115 shows an additional embodiment featur-
ing two or more DM magnets;
FIGS. 116 shows an additional embodiment featur-
ing two or more DM magnets;
FIG. 117 shows an embodiment of multiple pairs of
DM magnets to securely attach two components
while also allowing the components to rotate about
multiple axes relative to each other while tending to
return to a predetermined rest position, and can be
separated manually;
FIG. 118 shows an embodiment of multiple pairs of
DM magnets to securely attach two components
while also allowing the components to rotate about
multiple axes relative to each other while tending to
return to a predetermined rest position, and can be
separated manually;
FIG. 119 shows an embodiment of multiple pairs of
DM magnets to securely attach two components
while also allowing the components to rotate about
multiple axes relative to each other while tending to
return to a predetermined rest position, and can be
separated manually;
FIG. 120 shows an embodiment of multiple pairs of
DM magnets to securely attach two components
while also allowing the components to rotate about
multiple axes relative to each other while tending to

return to a predetermined rest position, and can be
separated manually;
FIG. 121 shows an embodiment of a razor having at
least two concentric, diametrically magnetizedmag-
nets to achieve a floating effect between two parts of
the razor that allows motion in two degrees of free-
dom (angular and axial);
FIG. 122 shows an embodiment of a razor having at
least two concentric, diametrically magnetizedmag-
nets to achieve a floating effect between two parts of
the razor that allows motion in two degrees of free-
dom (angular and axial);
FIG. 123 shows an embodiment of a razor having at
least two concentric, diametrically magnetizedmag-
nets to achieve a floating effect between two parts of
the razor that allows motion in two degrees of free-
dom (angular and axial);
FIG. 124 shows an embodiment of a razor having at
least two concentric, diametrically magnetizedmag-
nets to achieve a floating effect between two parts of
the razor that allows motion in two degrees of free-
dom (angular and axial);
FIG.125Ashowsanembodiment of a razorhavingat
least two concentric, diametrically magnetizedmag-
nets to achieve a floating effect between two parts of
the razor that allows motion in two degrees of free-
dom (angular and axial);
FIG.125Bshowsanembodiment of a razorhavingat
least two concentric, diametrically magnetizedmag-
nets to achieve a floating effect between two parts of
the razor that allows motion in two degrees of free-
dom (angular and axial);
FIG. 125C shows an embodiment of lockout and/or
ejection chamber or groove;
FIG. 125D shows the embodiment of lockout and/or
ejection chamber or groove of FIG. 125C;
FIG. 125E shows an embodiment of lockout and/or
ejection chamber or groove;
FIG. 126 shows one embodiment of a razor having a
mechanical pivot to align the blade cartridge in a
"Body Mode";
FIG. 127 shows an embodiment of a razor including
magnets to position and control a rotating blade
cartridge within support member;
FIG. 128 shows an embodiment of a razor including
magnets to position and control a rotating blade
cartridge within support member;
FIG. 129 shows an additional embodiment of a re-
sistive pivot mechanism;
FIG. 130 shows another embodiment of a resistive
pivot mechanism;
FIG. 131 shows yet another embodiment of a razor
having a resistive pivot mechanism;
FIG. 132 shows a further embodiment of a razor
having a resistive pivot mechanism;
FIG. 133 shows a further embodiment of a razor
having a resistive pivot mechanism having only
one arm magnet;
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FIG. 134 shows an embodiment similar to FIG. 132
that has been modified to remove the arm that does
not include a magnet;
FIG. 135 shows an embodiment similar to FIG. 132
that has been modified to remove the arm that does
not include a magnet;
FIG. 136 shows an embodiment of a variation of the
embodiment ofFIGS. 129-130wherein thepivot axle
is fixed to thebladecartridge rather than thearm,and
passageways/grooves/slots are provided in the arm
and/or magnets to allow the blade cartridge and axle
to be removed from the arm;
FIG. 137 shows an embodiments of a variation of the
embodiment ofFIGS. 129-130wherein thepivot axle
is fixed to thebladecartridge rather than thearm,and
passageways/grooves/slots are provided in the arm
and/or magnets to allow the blade cartridge and axle
to be removed from the arm;
FIG. 138 shows a further embodiment of a razor
having a resistive pivot mechanism;
FIG. 139 shows one embodiment of a razor which
includes nanotube sheets, strips or threads incorpo-
rated into the disposable head assembly;
FIG. 140 shows embodiment of a resistive pivot
mechanism and a coupling mechanism;
FIG. 141 shows an embodiment of pivotably cou-
pling the blade cartridge to the blade cartridge sup-
port member using a plurality of magnets;
FIG. 142 shows an embodiment of pivotally coupling
the blade cartridge o the blade cartridge support
member using a plurality of magnets;
FIG. 143 shows one embodiment wherein the repel-
ling magnets optionally include mating features;
FIG. 144A shows another embodiment of a razor
that may be selectively arranged in either "Face
Mode" and "Body Mode";
FIG. 144B shows another embodiment of a razor
that may be selectively arranged in either "Face
Mode" and "Body Mode";
FIG. 144C shows another embodiment of a razor
that may be selectively arranged in either "Face
Mode" and "Body Mode";
FIG. 144D shows another embodiment of a razor
that may be selectively arranged in either "Face
Mode" and "Body Mode";
FIG.144Eshowsanother embodiment of a razor that
may be selectively arranged in either "Face Mode"
and "Body Mode";
FIG. 145A shows another embodiment of a razor
that may be selectively arranged in either "Face
Mode" and "Body Mode";
FIG. 145B shows another embodiment of a razor
that may be selectively arranged in either "Face
Mode" and "Body Mode";
FIG. 145C shows another embodiment of a razor
that may be selectively arranged in either "Face
Mode" and "Body Mode";
FIG. 145D shows another embodiment of a razor

that may be selectively arranged in either "Face
Mode" and "Body Mode";
FIG.145Eshowsanother embodiment of a razor that
may be selectively arranged in either "Face Mode"
and "Body Mode";
FIG. 146A shows another embodiment of a razor
that may be selectively arranged in either "Face
Mode" and "Body Mode";
FIG. 146B shows another embodiment of a razor
that may be selectively arranged in either "Face
Mode" and "Body Mode";
FIG. 146C shows another embodiment of a razor
that may be selectively arranged in either "Face
Mode" and "Body Mode";
FIG. 147 shows one embodiment of a magnetic
biasing system for urging a blade cartridge to an
initial starting position (ISP);
FIG. 148 shows one embodiment of a magnetic
biasing system for urging a blade cartridge to an
initial starting position (ISP);
FIGS. 149 shows one embodiment of a magnetic
biasing system for urging a blade cartridge to an
initial starting position (ISP);
FIG. 150 shows another embodiment of a magnetic
biasing system for urging a blade cartridge to an ISP;
FIG. 151 shows an embodiment of a magnetic re-
tainer clip;
FIG. 152 shows an embodiment of a magnetic re-
tainer clip;
FIG. 153A shows an embodiment of a magnetic
retainer clip;
FIG. 153B shows an embodiment of a magnetic
retainer clip;
FIG. 154 shows an embodiment of a magnetic re-
tainer clip;
FIG. 155A shows an embodiment of a magnetic
retainer clip;
FIG. 155B shows an embodiment of a magnetic
retainer clip;
FIG. 156 shows an embodiment of a magnetic re-
tainer clip;
FIG. 157A shows an embodiment of a magnetic
retainer clip;
FIG. 157B shows an embodiment of a magnetic
retainer clip;
FIG. 158 shows an embodiment of a replaceable
blade assemblies;
FIG. 159 shows an embodiment of a replaceable
blade assemblies;
FIG. 160 shows an embodiment of a replaceable
blade assemblies;
FIG. 161 shows an embodiment of a replaceable
blade assemblies;
FIG. 162 shows an embodiment of a replaceable
blade assemblies;
FIG. 163 shows an embodiment of a replaceable
blade assemblies;
FIG. 164 shows an embodiment of a replaceable
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blade assemblies;
FIG. 165 shows an embodiment of a replaceable
blade assemblies;
FIG 166 shows an embodiment of a razor blades
and/or shaving aids that are secured to a blade
cartridge using magnets;
FIG. 167 shows an embodiment of a razor blades
and/or shaving aids that are secured to a blade
cartridge using magnets;
FIG. 168 shows an embodiment of a razor blades
and/or shaving aids that are secured to a blade
cartridge using magnets;
FIG. 169 shows another embodiment of a connec-
tion system between blade cartridge and the handle;
FIG. 170 shows another embodiment of a connec-
tion system between blade cartridge and the handle;
FIG. 171 shows one embodiment of a head assem-
bly comprising a blade cartridge biased limiter;
FIG. 172 generally illustrates region C172 of FIG.
171 including the blade cartridge biased limiter in an
extended position;
FIG. 173 generally illustrates region C172 of FIG.
171 including the blade cartridge biased limiter in a
retracted position;
FIG. 174 shows another embodiment of a connec-
tion system between blade cartridge and the handle;
FIG. 175 shows another embodiment of a connec-
tion system between blade cartridge and the handle;
FIG. 176 shows another embodiment of a connec-
tion system between blade cartridge and the handle;
FIG. 177 shows another embodiment of a connec-
tion system between blade cartridge and the handle;
FIG. 178 shows another embodiment of a connec-
tion system between blade cartridge and the handle;
FIG. 179 shows another embodiment of a connec-
tion system between blade cartridge and the handle;
FIG. 180 shows a further embodiment of a connec-
tion system between blade cartridge and the handle;
FIG. 181 shows a further embodiment of a connec-
tion system between blade cartridge and the handle;
FIG. 182 shows yet another embodiment of a con-
nection system between blade cartridge and the
handle;
FIG. 183 shows an embodiment of a connection
system between the handle and various personal
hygiene devices;
FIG. 184 shows an embodiment of a connection
system between the handle and various personal
hygiene devices;
FIG. 185 shows an embodiment of a connection
system between the handle and various personal
hygiene devices;
FIG. 186 shows an embodiment of a connection
system between the handle and various personal
hygiene devices.
FIG.187showsoneembodimentof a shavingdevice
having a twist connection between the handle and
the blade cartridge support member;

FIG. 188 shows a partial view of one embodiment of
the handle and yoke insert of the shaving device of
FIG. 187;
FIG. 189 shows one embodiment of a handle of the
shaving device of FIG. 187;
FIG. 190 is another view of the handle of the shaving
device of FIG. 189;
FIG. 191 shows one embodiment of the handle and
head assembly of the shaving device of FIG. 187;
FIG. 192 is an exploded view of one embodiment of
the handle and the yoke insert of the shaving device
of FIG. 188;
FIG. 193 is another exploded view of the handle and
the yoke insert of FIG. 192;
FIG. 194 is another view of the handle and the yoke
insert of the shaving device of FIG. 192;
FIG. 195 is an exploded view of one embodiment of
the blade cartridge and the yoke insert of the shaving
device of FIG. 188;
FIG. 196 is another view of the yoke insert of the
shaving device of FIG. 188;
FIG. 197 is a perspective view of a shaving device
having a twist connection between the handle and
theblade cartridge supportmember further including
an alignment feature in a first position;
FIG. 198 is a perspective view of the shaving device
of FIG. 197 including the alignment feature in a
second position;
FIG.199 is another viewof theshavingdeviceofFIG.
198 including the alignment feature in the second
position;
FIG. 200 shows a view of a shaving device having
connection mechanism between the arms of the
blade cartridge support member and the blade car-
tridge;
FIG. 201 shows the shaving device of FIG. 200 in an
unassembled state;
FIG. 202 showsone embodiment the blade cartridge
support member of FIG. 200;
FIG. 203 is a side perspective view of the blade
cartridge support member of FIG. 202;
FIG. 204 is a bottom perspective view of the blade
cartridge support member of FIG. 202;
FIG. 205 is a side perspective view of the blade
cartridge of FIG. 200;
FIG. 206 is an end perspective view of the blade
cartridge of FIG. 205;
FIG. 207 is a top perspective view of the blade
cartridge of FIG. 205;
FIG. 208 is an end view of the blade cartridge of FIG.
205;
FIG. 209 shows a view of another shaving device
having connection mechanism between the arms of
the blade cartridge support member and the blade
cartridge;
FIG. 210 is a top perspective view of one embodi-
ment of the blade cartridge of FIG. 209;
FIG. 211 is a side perspective view of the blade
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cartridge of FIG. 210;
FIG. 212 is a partial end viewof the blade cartridge of
FIG. 210;
FIG. 213 showsone embodiment the blade cartridge
support member of FIG. 209;
FIG. 214 is a perspective view of the blade cartridge
support member of FIG. 213;
FIG. 215 shows a variation of the connections me-
chanisms of FIGS. 200‑214; and
FIG. 216 shows a variation of the connections me-
chanisms of 209‑214.

[0004] It should be appreciated that the above descrip-
tionsof thedrawingsare for illustrative purposesonly and
must therefore be read in view of the detailed description
below. Not all of the features in the above description of
the drawings must be in any particular embodiment(s) of
the of the drawings, other features not listed in the above
description of the drawings are also described that may
be included with or without the above described features
of the drawings, and the features described in of dra-
wings/detailed description may be combined and/or
modified in view of other features described in other
drawings.

DETAILED DESCRIPTION

[0005] It may be appreciated that the present disclo-
sure is not limited in its application to the details of
construction and the arrangement of components set
forth in the following description or illustrated in the
drawings. The invention(s) herein may be capable of
other embodiments and of being practiced or being car-
ried out in various ways. Also, it may be appreciated that
the phraseology and terminology used herein is for the
purpose of description and should not be regarded as
limiting as such may be understood by one of skill in the
art.
[0006] Referring now to the figures, FIGS. 1‑4 show a
personal, manual (i.e. non-powered) shaving device 10
according to one embodiment of the present disclosure,
which is particularly useful for shaving human hair. As
shown, shaving device 10 comprises a disposable head
assembly 20 to shave the hair of a user of shaving device
10, as well as a handle 60 to hold and manipulate the
shaving device 10.
[0007] As best shown by FIG. 1A, the disposable head
assembly 20 comprises a blade cartridge 22 and a blade
cartridge support member 24. As shown, blade cartridge
support member 24 comprises a generally U-shaped
cartridge support frame 26. U-shaped cartridge support
frame 26 comprises two generally curved support arms
30. For example, the support arms 30 may have a gen-
erally C-shape or L-shape.
[0008] To facilitate pivotable attachment of blade car-
tridge 22 to the blade cartridge support member 24 and
subsequent use thereof, the blade cartridge 22 and the
blade cartridge support member 24 may include one or

more hinges or pivot assemblies 3 that allows the blade
cartridge 22 to rotate about a pivot axis PA (e.g., about a
direction generally perpendicular to the longitudinal axis
L of the handle 60.) As described herein, the hinge or
pivot assembly 3 may be configured to allow the blade
cartridge 22 to rotate approximately 180 degrees about
pivot axis PA such that a front side 140 and rear side 156
of the blade cartridge 22 may be used. According to one
embodiment, the hinge or pivot assembly 3 may be
configured to allow the blade cartridge 22 to rotate ap-
proximately 360 degrees about pivot axis PA.
[0009] For example, the hinge or pivot assembly 3may
include a pivot receptacle 32 (e.g., in the form of a
through-hole) disposed in each support arm 30 of the
blade cartridge support member 24 (e.g., but not limited
to, a distal section 40 of the support arms 30), each of
which receives a pivot pin/cylinder 34 located on oppos-
ing lateral sides of the blade cartridge 22. The pivot
pins/cylinders 34 may extend generally outwardly from
the lateral sides of the blade cartridge 22. With the fore-
going arrangement, the blade cartridge 22 is arranged
between the support arms 30 and supported by each
support arm 30 at a pivot connection (assembly), and the
blade cartridge 22 is able to rotate about the pivot axis PA
at any angle, up to and including 360° degrees. It should
beappreciated that the locationofoneormoreof thepivot
receptacles 32 and the pivot pins 34 may be switched
(e.g., one or more of the pivot receptacles 32 may be
located in the blade cartridge 22 and one or more of the
pivot pins 34 may extend outwardly from the support
arms 30 of the blade cartridge support member 24)
[0010] In order to cushion use of blade cartridge 22
while shaving, one or more of the support arms 30 may
include acushioningmechanism38.As shown, a second
(distal) section 40 of each support arm30 is configured to
slide within a receptacle 42 (e.g., a slotted recess) of a
first (proximal) section 44 of each support arm 30. Each
receptacle 42 may include a compression (e.g., coil)
spring or biasing device 46 at the bottom thereof. As
used herein, proximal and distal may be understood
relative to the user of shaving device 10.
[0011] In the foregoing manner, the biasing device 46
of the cushioning mechanism 38 may compress in re-
sponse to a downward force placed on blade cartridge
22,with such compression biasingagainst the downward
force. In doing so, such compression may absorb/dam-
pen the downward force to cushion use of the blade
cartridge22. Furthermore, since the cushioningmechan-
ism 38 of each support arm 30 is independent of one
another, the cushioningmechanism 38may enable each
lateral end of the blade cartridge 22 to move and/or be
cushioned independently. It should be understood that in
other embodiments of shaving device 10, the blade car-
tridge support member 24 may not include a cushioning
mechanism 38.
[0012] The head assembly 20 may be selectively de-
tachably connectable to the handle 60 by the user. As
may be appreciated, any mechanism for selectively cou-
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pling the blade cartridge support member 24 to the han-
dle 60 may be used. For example, the blade cartridge
support member 24may include a support hub 50, which
may be centrally disposed between the two support arms
30. The support hub 50 includes a mechanical connec-
tion element 52 which mechanically connects the blade
cartridge supportmember 24 to amechanical connection
element 64 of elongated shaft 62 of handle 60.
[0013] For example, as shown by FIGS. 1A and 2, one
embodiment of a connection element 52 of the blade
cartridge support member 24 comprises a hollow (tubu-
lar) cylindrical shank 54 which is configured to fit within a
cylindrical recess 66 of connection element 64 of handle
60. In order to provide a positive mechanical connection,
cylindrical shank 54 includes a plurality of deformable
(cantilevered and/or spring loaded) engagement tabs 56
which engage within engagement apertures 68. The
deformable (cantilevered and/or spring loaded) engage-
ment tabs 56 may, in one embodiment, be configured to
be moved out of engagement with the engagement
apertures 68 upon depressing of an actuation button
100 and/or by manually depressing each individual en-
gagement tab with the user’s hands/fingers.
[0014] Once the engagement tabs 56 are engaged
within the engagement apertures 68, the head assembly
20 and handle 60 may be generally inhibited from separ-
ating from one another. Thereafter (e.g., after the useful
life of the blade cartridge 22), the head assembly 20 and
handle 60may be detached from one another by depres-
sing the engagement tabs 56 inward (e.g., by depressing
a button or the like disposed on the handle 60 and/or the
disposable head assembly 20 and/or by manually de-
pressing each engagement tab with the user’s hands/-
fingers), and pulling the cylindrical shank 54 of the blade
cartridge support member 24 out of the cylindrical recess
66 of the handle 60. The used head assembly 20/blade
cartridge 22 may then be replaced with a fresh head
assembly 20/blade cartridge 22. Thus, asmay be under-
stood the head assembly 20 is selectively detachably
connectable to the handle 60 by the user.
[0015] Although the shank54and recess66are shown
as part of the blade cartridge support member 24 and the
handle 60, respectively, it should be appreciated that the
arrangement of the shank 54 and recess 66 may be
switched (e.g., the shank 54 and recess 66 may be part
of the handle 60 and the blade cartridge support member
24, respectively, see, for example, FIG. 5). Additionally,
while the deformable (cantilevered and/or spring loaded)
engagement tabs 56 and the engagement apertures 68
are shown as part of the shank 54 and recess 66, re-
spectively, it should be appreciated that the arrangement
of the deformable (cantilevered and/or spring loaded)
engagement tabs 56 and the engagement apertures
68 may be switched (e.g., the deformable (cantilevered
and/or spring loaded) engagement tabs 56 and the en-
gagement apertures 68may be part of the recess 66 and
the shank 54, respectively). Again, it should be appre-
ciated that the connection element 52 is not limited to

arrangement illustrated and/or described herein unless
specifically claimed as such, and that any connection
element 52 that allows a user to selectively releasably
couple the head assembly 20 to the handle 60 may be
used.
[0016] The handle 60 (FIGS. 1A‑1C) may optionally
include one or more hinges 74 configured to allow the
head assembly 20 to be selectively rotated relative to a
portion of the handle 60 such that the orientation of the
head assembly 20 (e.g., a longitudinal axis H of the head
assembly 20) relative to the handle 60 (e.g., the long-
itudinal axis L of the handle 60) may be adjusted by the
user. The hinge 74 may be positioned substantially any-
where along the length of the handle 60, but may be
positioned proximate to a first (proximal) region of the
handle 60 as generally illustrated.
[0017] With reference toFIG.1A, itmaybeappreciated
that the cutting edge axis CE of the cutting edge 151 of
one ormoreof the razor blades142of the headassembly
20 is aligned generally perpendicular (e.g., generally
transverse/90 degrees) relative to the longitudinal axis
Lof the handle60.Asdescribedherein (e.g., as generally
illustrated in FIGS. 1B and 1C), the hinge 74 may be
configured to allow the user to selectively rotate the head
assembly20aboutapivot point of thehandle60such that
the cutting edge axis CE of the cutting edge 151 of one or
more of the razor blades 142 of the head assembly 20 is
aligned at an angle α (see, for example, FIG. 1C) other
than transverse/perpendicular/90 degrees relative to the
longitudinal axis L of the handle 60. For example,FIG. 1B
generally illustrates the cutting edge axis CE of the cut-
tingedge151of oneormoreof the razorblades142of the
head assembly 20 being generally parallel to the long-
itudinal axis L of the handle 60 while FIG. 1C generally
illustrates the cutting edge axis CE of the cutting edge
151 of one or more of the razor blades 142 of the head
assembly 20 at an angle α less than 90 degrees, for
example, between 0 and less than 90 degrees, relative to
the longitudinal axis L of the handle 60.
[0018] One embodiment of a hinge 74 consistent with
the present disclosure is generally illustrated in FIGS. 1A
and 2. The hinge 74 may include a hinge pin 76 that
extends through receptacles 80, 82 of overlapping joint
portions 84, 86 (see FIG. 2) of a first (proximal) shaft
portion 75 and a second (distal) shaft portion 77 of the
handle 60. In addition to enabling the first (proximal)
elongated shaft section 75 and the second elongated
(distal) shaft section 77 to rotate relative to one another,
hinge pin 76 may also inhibit the first (proximal) shaft
portion 75 and the second (distal) shaft portion 77 from
separating relative to one another. The hinge 74 may
optionally include a locking mechanism (e.g., but not
limited to, a locking pawl, ratchet mechanism, or the like)
configured to allow the user to generally lock or fix the
relative position of the head assembly 20 relative to the
handle 60.
[0019] It should be appreciated that the hinge 74 may
also be configured to allow the user to selectively rotate
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theheadassembly 20 about a pivot point of the handle 60
such that the cutting edgeaxisCEof the cutting edge 151
of one or more of the razor blades 142 of the head
assembly 20 remains substantially transverse/perpendi-
cular/90 degrees relative to the longitudinal axis L of the
handle60. For example, thearrangement of thehingepin
76 and receptacles 80, 82 may be rotated approximately
90 degrees about the longitudinal axis L of the handle 60
from the arrangement illustrated in FIGS. 1A‑1C.
[0020] The handle 60 may also optionally include an
elongated shaft 62. The elongated shaft 62 optionally
includes a telescoping handle extension 78 including a
first and a least a second shaft section 70, 72 configured
to telescopically slide relative tooneanother such that the
overall length of the handle 60 may be adjusted by the
user. It shouldbeunderstood that oneormoreof the shaft
sections 70, 72 may also optionally include one or more
hinges 74 as described herein. It should also be under-
stood that inotherembodimentsof shavingdevice10, the
elongated shaft 62may be formed of a single section and
not include the hinge 74, and the telescoping handle
extension 78 may be eliminated.
[0021] With reference to FIGS. 3‑5, the shaving device
10 (e.g., the handle 60) may optionally include one or
more blade cartridge pivot biasing mechanisms 90 to
control the rotation of the blade cartridge 22 about a pivot
axis PA in a direction relative to blade cartridge support
member 24. Pivot biasing mechanism 90 may include
one or more elongated cylindrical rods 92 which slide
within cylindrical recess 94 of handle 60. The elongated
cylindrical rod 92maybebiased generally in the direction
of arrow C (i.e., generally towards the blade cartridge 22
as generally illustrated in FIGS. 3 and 5). For example,
the handle 60 may include a cylindrical recess 94 (best
seen in FIGS. 6A and 6B) having one or more biasing
devices (e.g., springs or the like) configured to urge the
elongated cylindrical rod 92 generally in the direction of
arrow C. In one embodiment, a first biasing device 96
(e.g., a coil spring or the like) may be disposed within the
cylindrical recess 94 beneath cylindrical rod 92, and
optionally a second biasing device 98 (e.g., a coil spring
or the like) may also be disposed within the cylindrical
recess94beneath thefirst biasingdevice96.Thesecond
biasing device 98 may have a greater spring (force)
constant than the first biasing device 96.
[0022] As may be appreciated, the blade cartridge 22
may pivot about pivot axis PA in rotation direction R1 and
R2during use of shaving device 10 as the blade cartridge
22 follows the contour of the skin surface being shaved.
During such time, the distal end (e.g., spherical distal
end) of cylindrical rod 92 makes contact with a rear side
156of the blade cartridge 22 (i.e., the surfaceof the blade
cartridge 22 generally opposite of the surface being used
to during shaving) to urge the blade cartridge 22 to pivot
about the pivot axis PA. As explained herein, the blade
cartridge 22 may optionally include razor blades 142 on
both the front side 140 and rear side 156. In such a case,
the distal end of rod 92 may be configured to contact the

blade cartridge 22 in an area 163 other than where the
razor blades 142 are located.
[0023] According to one embodiment (FIGS. 3 and 4),
the rod92maycontact thebladecartridge22at a location
above thepivot axisPA, and thepivot biasingmechanism
90 may urge the blade cartridge 22 in the opposite
direction (e.g., in the direction R2). Alternatively, the
rod 92 may contact the blade cartridge 22 at a location
below the pivot axis PA as generally illustrated in FIG. 5,
and the pivot biasing mechanism 90 may urge the blade
cartridge 22 in the direction R1. As such, depending on
where the biasing rod 92 contacts the blade cartridge
(i.e., above the pivot axis PA in FIGS. 3‑4 or below the
pivot axis PA in FIG. 5), the pivot biasing mechanism 90
may urge the blade cartridge 22 generally in direction R2
(in FIGS. 3‑4) or direction R1 (in FIG. 5) and may gen-
erally inhibit rotation of the blade cartridge 22 in the
opposite direction of (e.g., R1 in FIGS. 3‑4 or R2 in
FIG. 5) beyond a certain/predetermined point (degree
of rotation) once the spring(s) 96, 98 bottom out.
[0024] Additionally, as explained in greater detail here-
in, in at least one embodiment, blade cartridge 22may be
configured to rotate approximately 180 degrees or more
about the pivot axis PA such that the user can select
either the front or rear surfaces 140, 156 of the blade
cartridge 22. For example, the blade cartridge 22 may
include shaving (razor) blades on both the front side 140
and rear side156 thereof (see, for example,FIGS. 5or8).
Alternatively (or in addition), the blade cartridge 22 may
include shaving (razor) blades on the front side 140and a
mirror on the rear side 156.
[0025] According to one embodiment, the pivot biasing
mechanism 90 may optionally include an actuation but-
ton 100. The actuation button 100 may be coupled to the
rod 92 and may be configured to retract the rod 92
generally in the direction opposite to arrow C (see, for
example, FIGS. 3 and 5) and out of the path of the blade
cartridge as the blade cartridge 22 is rotated approxi-
mately 180 degrees (or more) about the pivot axis PA as
generally illustrated in FIG. 4. For example, the actuation
button 100 may travel in a guide track 102 (FIG. 6A and
6B) provided by an elongated slot formed in the handle
60. The user may urge the actuation button 100 in the
direction generally opposite of arrow C to retract rod 92
with sufficient force to compress the biasing device(s) 96,
98, thereby allowing the cylindrical rod 92 to retract far
enough (e.g., generally in the direction opposite of arrow
C and generally away from the blade cartridge 22) such
that blade cartridge22maybe rotatedapproximately 180
degrees (ormore) about the pivot axis PA, for example, in
the direction generally opposite the biasing direction of
the rod92 (e.g., directionR1 inFIGS.3‑4anddirectionR2
in FIG. 5) without contacting rod 92. It should be appre-
ciated that while the pivot biasing mechanism 90 is illu-
strated on the exterior of the handle 60 in FIGS. 6A and
6B, portions of the pivot biasing mechanism 90 may be
located within an interior region of the handle 60 as
generally illustrated herein.
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[0026] According to another embodiment, the dispo-
sable head assembly 20 may optionally include one or
more blade cartridge rotation limiters 35 configured to
generally limit the range of rotation of the blade cartridge
22 relative to the handle 60 and/or blade cartridge sup-
port member 24 while using either the front or rear side
140, 156. The blade cartridge rotation limiters 35 may be
configured to generally inhibit the blade cartridge 22 from
pivoting about pivot axis PA beyond a certain/predeter-
minedpoint (degreeof rotation) in rotationdirectionR2 (in
FIGS.3‑4)or rotationdirectionR1 (inFIG.5).Assuch, the
blade cartridge rotation limiter 35 may be configured to
generally prevent rotation beyondapredeterminedpoint.
[0027] With reference to FIG. 3, one embodiment of a
blade cartridge rotation limiter 35 consistent with the
present disclosure is generally illustrated. The blade
cartridge rotation limiter 35 may include a resilient, de-
formable stop member or pawl 36 configured to contact
against an opposite side of the blade cartridge 22 being
used. For example, the deformable pawl 36 may contact
an edge region of the blade cartridge 22 at a location
below thepivot axisPAonce the blade cartridge 22pivots
about pivot axis PA in rotation direction R2 beyond a
certain/predetermined point (degree of rotation). While
the deformable pawl 36 is illustrated extending outwardly
from the support hub 50 and contacting a portion of the
blade cartridge 22, it should be appreciated that this
arrangement may be reverse. For example, the deform-
able pawl 36may also be configured to extend outwardly
from the blade cartridge 22 to contact a portion of the
support hub 50.
[0028] In order to rotate the blade cartridge 22 approxi-
mately 180 degrees or more about the pivot axis PA, the
pin 92 may be retracted as generally illustrated in FIG. 4
and the blade cartridge 22may be rotated in the direction
R1. As the blade cartridge 22 is rotated in direction R1,
the blade cartridge 22 will contact the pawl 36. The pawl
36 (whichmay be formed of a polymer composition, such
as an elastomer, or sheet metal) will deform downward
(e.g., generally towards the hub 50 and/or support arms
30 of support frame 26) to allow the blade cartridge 22 to
continue to rotate in direction R1. Once the blade car-
tridge 22 is past the pawl/resilient deformable stopmem-
ber 36, the stopmember36will return to its initial position,
and inhibit thebladecartridge22 fromrotatingbackwards
in rotation direction R2. This resilient deformable stop
member 36 permits the blade cartridge 22 to be rotated in
one direction, but inhibits the blade cartridge 22 from
rotating in theopposite direction.Again (as noted above),
while the pawl 36 is illustrated as extending from the
support frame 26, the pawl 36may extend from the blade
cartridge 22 and may similarly resiliently deform as the
blade cartridge 22 is rotated about the pivot axis PA.
[0029] With reference again to FIGS. 5 and 7, another
embodiment of a blade cartridge rotation limiter 35 con-
sistentwith the present disclosure is generally illustrated.
The blade cartridge rotation limiter 35 may include a
resilient, deformable stopmember or pawl 36 configured

to contact against one ormore of a plurality of teeth 37. In
the embodiment illustrated in FIGS. 5 and 7, the pawl 36
extends generally radially outwardly from the pivot pin 34
and the teeth 37 extending generally radially inward from
the pivot receptacles 32; however, it should be appre-
ciated that the arrangement of the pawl 36 and the teeth
37 may be switched and that the pawl 36 may extend
generally radially inwardly from the pivot receptacles 32
and the teeth 37 extend generally radially outwardly from
the pivot pin 34.
[0030] As best illustrated in FIG. 7, rotation of the pivot
pin 34 in a first direction about the pivot axis PA (e.g., in
direction R2 in the illustrated embodiment) may cause
the pawl 36 to contact against a moderately sloped,
tapered, curved, convex, concaved, and/or arcuate por-
tion (e.g., first portion) 39 of a first tooth 37a, thereby
causing the pawl 36 to resiliently deform out of the way of
the first tooth 37a (e.g., deformgenerally radially inwardly
in the illustrated embodiment) and allowing the pivot pin
34 to continue to rotate about the pivot axis PA in the first
direction. Conversely, rotation of the pivot pin 34 in a
second direction about the pivot axis PA (e.g., in direction
R1 in the illustrated embodiment) may cause the pawl 36
to contact against a steeply sloped, upright, and/or gen-
erally vertical portion (e.g., second portion) 41 of a sec-
ond tooth 37b (e.g., an adjacent tooth), thereby causing
the pawl 36 to engage second portion 41 of the tooth 37b
and generally preventing the pivot pin 34 from rotating
about the pivot axis PAany further in the second direction
beyond a predetermined point defined by the second
tooth 37b. According to one embodiment, the pivot pin
34 may rotate about the pivot axis PA generally freely
within a region 43 defined by two adjacent teeth (e.g.,
teeth 37a, 37b). The region 43may also be considered to
be a recess.
[0031] It shouldbeappreciated that inanyembodiment
described herein, the spacing between the teeth may be
larger and/or smaller than shown in the illustrations,
which will permit a greater degree and/or smaller degree
of rotation for the cartridge head.
[0032] The shaving razor 10 may optionally include a
resistive pivot mechanism. The resistive pivot mechan-
ism may be configured to allow the user to rotate the
blade cartridge 22 about the pivot axis PA to select one of
a plurality of sides/faces, and to allow the blade cartridge
22 to rotatewithin a predefined rotation rangewhile at the
selected blade/face position during normal use of the
razor to conform to the user’s skin contours. According
to one embodiment, the resistive pivot mechanism may
include a blade cartridge pivot biasing mechanism 90
(e.g., but not limited to, biasing pin 92) and/or a blade
cartridge rotation limiter 35 (e.g., but not limited to, a pawl
36 and a plurality of teeth 37)). The biasing pin 92may be
configured to urge the blade cartridge 22 in the second
direction (e.g., in the direction R1 in the illustrated em-
bodiment) such that the pawl 36 contacts against the
generally vertical portion 41 of the tooth 37b, thereby
limiting the rotationof thebladecartridge22 in thesecond
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direction (e.g., R1). The bias pin 92 may also generally
prevent the blade cartridge 22 from rotating about the
pivot axis PA beyond a predetermined point in the first
direction (e.g., direction R2) unless the bias pin 92 is
moved out of the way of the blade cartridge 22 as de-
scribed herein.
[0033] With reference toFIGS. 5and7,a shaving force
Fsu may be applied in the first direction (e.g., R2) by the
user, which causes the blade cartridge 22 (and therefore
the pivot pin/cylinder 34) to rotate in the first direction
(e.g., R2) against the spring force of the biasing pin 92,
and causing the pawl 36 tomoveaway from the generally
vertical portion 41 of the tooth 37b. Once force Fsu is
reduced/removed, the force of the biasing pin 92 (e.g.,
resistive force Fres) causes the pivot pin/cylinder 34 to
move back towards the initial starting position (e.g.,
wherein the pawl 36 is abutting against/contacting the
generally vertical portion 41 of the tooth 37b).
[0034] To rotate the blade cartridge 22 to select a
different face (e.g., either face 140 or face 156), the user
may retract the bias pin 92 out of the path of the blade
cartridge 22 as described herein, andmay then rotate the
blade cartridge22 in the first direction (e.g., directionR2),
thereby causing the pawl 36 to resiliently deform out of
the way of the tooth 37a and allowing the pivot pin 34 to
continue to rotate about the pivot axis PA in the first
direction (e.g., R2). Once the user releases the biasing
pin 92, the biasing pin 92 urges the blade cartridge 22 in
the second direction (e.g., R1) until the pawl 36 contacts
thegenerally vertical portion41of a tooth 37.As such, the
rotationof thebladecartridge22about thepivot axisPA is
generally limited to the region between the two teeth 37
adjacent to the pawl 36.
[0035] Again, it should be appreciated that the ar-
rangement of the pawl 36 and teeth 37 with respect to
the pivot pin 34 and the receptacle 32 may be switched,
and as a result, the arrangement of the teeth 37 (i.e., the
orientation of the first and second portions 39, 41) as well
as the slope of the pawl 36may be switched. Additionally,
thearrangement of the teeth 37 (i.e., theorientationof the
first and second portions 39, 41) as well as the slope of
the pawl 36 may be switched depending on which direc-
tion (e.g., R1 or R2) the bias pin 92 is configured to urge
the blade cartridge 22. For example, in the embodiment
illustrated inFIGS.5and7, thebiaspin92 is configured to
urge the blade cartridge 22 in the second direction (e.g.,
direction R1). However, in other embodiments described
herein (see, for example,FIGS.3and8), thebiaspin92 is
configured to urge the blade cartridge 22 in first direction
(e.g., direction R2) and the orientation of the first and
secondportions 39, 41of the teeth 37aswell as the slope
of the pawl 36may be switched from that shown in FIGS.
5 and 7.
[0036] For example, with reference to FIG. 8, rotation
of thepivot pin34 inafirst directionabout thepivot axisPA
(e.g., in direction R2 in the illustrated embodiment) may
cause the pawl 36 to contact against a steeply sloped,
upright, and/or generally vertical portion (e.g., second

portion) 41 of a first tooth 37a, thereby causing the pawl
36 to engage second portion 41 of the first tooth 37a and
generally preventing the pivot pin 34 from rotating about
the pivot axis PAany further in the first direction (e.g., R2)
beyond a predetermined point defined by the first tooth
37a. Conversely, rotation of the pivot pin 34 in a second
direction about the pivot axis PA (e.g., in direction R1 in
the illustrated embodiment) may cause the pawl 36 to
contact against a moderately sloped, tapered, curved,
convex, concaved, and/or arcuate portion (e.g., first por-
tion) 39 of a second tooth 37b (e.g., an adjacent tooth),
thereby causing the pawl 36 to resiliently deform out of
the way of the second tooth 37b (e.g., deform generally
radially inwardly in the illustrated embodiment) and al-
lowing thepivot pin34 to continue to rotateabout thepivot
axis PA in the second direction. According to one embo-
diment, thepivot pin 34may rotate about thepivot axisPA
generally freely within a region 43 defined by two adja-
cent teeth (e.g., teeth 37a, 37b).
[0037] The bias pin 92 may be configured to urge the
blade cartridge 22 in the first direction (e.g., in the direc-
tion R2 in the illustrated embodiment) such that the pawl
36contacts against thegenerally vertical portion41of the
tooth 37a, thereby limiting the rotation of the blade car-
tridge 22 in the first direction (e.g., R2). The bias pin 92
may also generally prevent the blade cartridge 22 from
rotating about the pivot axis PA beyond a predetermined
point in the second direction (e.g., direction R1) unless
the bias pin 92 is moved out of the way of the blade
cartridge 22 as described herein.
[0038] During use of the razor 10, a shaving force Fsu
may be applied in the second direction (e.g., R1) by the
user, which causes the blade cartridge 22 (and therefore
the pivot pin/cylinder 34) to rotate in the second direction
(e.g., R1) against the spring force of the biasing pin 92,
and causing the pawl 36 tomoveaway from the generally
vertical portion 41 of the tooth 37a. Once force Fsu is
reduced/removed, the force of the biasing pin 92 (e.g.,
resistive forceFres of the biasing pin 92) causes the pivot
pin/cylinder 34 to move back towards the initial starting
position (e.g., wherein the pawl 36 is abutting against/-
contacting the generally vertical portion 41 of the tooth
37a).
[0039] To rotate the blade cartridge 22 to select a
different face (e.g., either face 140 or face 156), the user
may retract the bias pin 92 out of the path of the blade
cartridge 22 as described herein (see, for example, FIG.
4), and may then rotate the blade cartridge 22 (FIG. 8) in
the second direction (e.g., direction R1), thereby causing
thepawl 36 to resiliently deformout of thewayof the tooth
37b and allowing the pivot pin 34 to continue to rotate
about the pivot axis PA in the second direction (e.g., R1).
Once the user releases the biasing pin 92, the biasing pin
92 urges the blade cartridge 22 in the first direction (e.g.,
R2) until the pawl 36 contacts the generally vertical
portion 41 of a tooth 37. As such, the rotation of the blade
cartridge 22 about the pivot axis PA is generally limited to
the region between the two teeth 37 adjacent to the pawl

5

10

15

20

25

30

35

40

45

50

55



13

23 EP 3 500 408 B1 24

36.
[0040] Turning now to FIGS. 9 and 10, another embo-
diment of a resistive pivot mechanism is generally illu-
strated. The resistive pivot mechanism may include a
blade cartridge pivot biasingmechanism 90 (e.g., but not
limited to, biasingpin 92) and/or a blade cartridge rotation
limiter 35 (e.g., but not limited to, a pawl/coiled pawl 36
and a plurality of teeth 37). In the illustrated embodiment,
the resiliently deformable, coiled pawl 36 extends gen-
erally radially outward from the pivot pin 34 and the
receptacle 32 includes a plurality of teeth 37 extending
generally radially inward towards the pivot pin 34. It
should be appreciated, however, that the arrangement
of the coiled pawl 36 and the teeth 37 vis-à-vis the pivot
pin 34 and the receptacle 32 may be switched, and that
the coiled pawl 36 may extend generally radially inward
from the receptacle 32 and the teeth 37 may extend
generally radially outward from the pivot pin 34.
[0041] The biasing pin 92 may be configured to urge
the blade cartridge 22 in the second direction (e.g., in the
direction R1 in the illustrated embodiment) such that the
distal end of the pawl 36 contacts against the generally
vertical portion 41 of the tooth 37a (FIG. 10), thereby
limiting the rotationof thebladecartridge22 in thesecond
direction (e.g., R1). The bias pin 92 may also generally
prevent the blade cartridge 22 from rotating about the
pivot axis PA beyond a predetermined point in the first
direction (e.g., direction R2) unless the bias pin 92 is
moved out of the way of the blade cartridge 22 as de-
scribed herein.
[0042] During use of the razor 10, a shaving force Fsu
may be applied in the second direction (e.g., R1) by the
user, which causes the blade cartridge 22 (and therefore
the pivot pin/cylinder 34) to rotate in the second direction
(e.g., R1) against the spring force of the coiled pawl 36.
Once force Fsu is reduced/removed, the force of the
coiled pawl 36 (e.g., resistive coil force Fres) causes
the pivot pin/cylinder 34 to move back towards the initial
starting position (e.g., wherein the force of the biasing pin
92 and the coil pawl 36 are substantially equal).
[0043] The user may also apply a shaving force Fsu in
the first direction (e.g., R2) causing theblade cartridge22
(and therefore the pivot pin/cylinder 34) to rotate in the
first direction (e.g., R2) against the spring force of the
biasing pin 92, and optionally causing the pawl 36 to
move away from the generally vertical portion 41 of the
tooth 37a. Once force Fsu is reduced/removed, the force
of thebiasingpin92 (e.g., resistive forceFres) causes the
pivot pin/cylinder 34 to move back towards the initial
starting position (e.g., wherein the force of the biasing
pin 92 and the coil pawl 36 are substantially equal).
[0044] To rotate the blade cartridge 22 to select a
different face (e.g., either face 140 or face 156), the user
may retract the bias pin 92 out of the path of the blade
cartridge 22 as described herein (see, for example, FIG.
4), and may then rotate the blade cartridge 22 in the
second direction (e.g., direction R1), thereby causing the
coiled pawl 36 to resiliently deform out of the way of the

tooth 37a and allowing the pivot pin 34 to continue to
rotate about the pivot axis PA in the second direction
(e.g., R1). Once the user releases the biasing pin 92, the
biasing pin 92 urges the blade cartridge 22 in the second
direction (e.g., R1) until the distal end of the coiled pawl
36 contacts the generally vertical portion 41 of a tooth 37.
As such, the rotation of the blade cartridge 22 about the
pivot axis PA is generally limited to the region (i.e., con-
trolled by the position) between the two teeth 37 adjacent
to the pawl 36.
[0045] While the biasing pin 92 and the coil pawl 36 are
illustrated inFIGS. 9 and 10 as urging the blade cartridge
22 in directions R1 and R2, respectively, it should be
appreciated that the biasing pin may be configured to
urge the blade cartridge 22 in direction R2 and the coil
pawl 36may be configured to urge the blade cartridge 22
in direction R1), and the orientation of the teeth 37 may
also be switched. One of ordinary skill in the art would
understand such modification in view of the present dis-
closure.
[0046] Turning now to FIGS. 11 and 12, yet another
embodiment of a resistive pivot mechanism is generally
illustrated. The resistive pivot mechanism may include a
blade cartridge pivot biasing mechanism 90 and a blade
cartridge rotation limiter 35. As noted herein, the resistive
pivot mechanism is configured to allow the user to rotate
the blade cartridge 22 (only the pivot pin/cylinder 34 is
shown for clarity) about thepivot axisPA to select oneof a
plurality of sides/faces, and to allow the blade cartridge
22 to rotatewithin a predefined rotation rangewhile at the
selected blade/face position during normal use of the
razor to conform to the user’s skin contours.
[0047] In the illustrated embodiment, the blade car-
tridge pivot biasing mechanisms 90 and blade cartridge
rotation limiter 35may include a biasing device 200 (e.g.,
but not limited to, a torsion spring or the like) having a first
endcoupled to thearm30andasecondendconfigured to
urge a biased pivot cylinder 202 in a first direction (e.g.,
rotation direction R2) about the pivot axis PA. The biased
pivot cylinder 202 includes a pawl 204. The pawl or
resilient pawl 204 may extend generally radially outward
from the biased pivot cylinder 202. The biasing device
200 may urge the biased pivot cylinder 202 in the first
direction (e.g., R2) such that the pawl 204 of the biased
pivot cylinder 202 engages a first tooth 206A (which may
beconfigured toextendgenerally radially inward from the
pivot pin/cylinder 34), thereby urging the pivot pin/cylin-
der 34 in the first direction (e.g., R2) and causing one or
more pivot cylinder stop members 207, 209 (which may
be configured to extend generally radially outward from
the pivot pin/cylinder 34) to engage one ormore arm stop
members 208, 210, respectively, of the arm 30. The
engagement of the pivot cylinder stop members 207,
209 with the arm stop members 208, 210 generally limits
the rotation of the pivot pin/cylinder 34 (and therefore the
bladecartridge22) in the first direction (e.g.,R2)while the
blade cartridge 22 is set at a first blade face position (e.g.,
a position of the blade cartridge 22 with respect to the
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handle 60 corresponding to a first face of the blade
cartridge 22 operable to be used by a user of the razor
10). For example, the engagement of the pivot cylinder
stop members 207, 209 with the arm stop members 208,
210 generally sets the initial starting position of the blade
cartridge 22 while set at the first blade position.
[0048] During use of the razor 10, the shaving force
Fsu is applied in a second direction (e.g., R1) by the user,
which causes the blade cartridge 22 (and therefore the
pivot pin/cylinder 34) to rotate in the second direction
(e.g., R1) against the spring force of the biasing device
200, and causing the pivot cylinder stop members 207,
209 to move away from the arm stop member 208, 210,
respectively. Once force Fsu is reduced/removed, the
force of the biasing device 200 (e.g., resistive force Fres)
causes thepivot pin/cylinder34 tomoveback towards the
initial starting position (as illustrated FIG. 11).
[0049] To rotate theblade cartridge22 to another blade
face position (e.g., a second or third blade face position
corresponding to one of the other faces of the blade
cartridge 22), the user applies a rotating force Fr to the
blade cartridge 22 in the first direction (e.g., R2), thereby
causing the pivot cylinder stop members 207, 209 to
deform over arm stop members 208, 210, respectively,
until the pivot cylinder stop members 207, 209 come into
contact again with arm stop members 208, 210, respec-
tively. Additionally, the rotating force Fr causes biased
pivot cylinder 202 to rotate slightly about the pivot axis PA
until the pawl 204 deforms over tooth 206B and the pawl
204comes into contactwith thegenerally vertical/straight
portion of tooth 206B. The blade cartridge 22 may there-
fore be rotated approximately 180 degrees such that the
opposite face of the blade cartridge 22may be utilized by
the user.
[0050] It should be appreciated that while FIGS. 11‑12
illustrate a resistive pivot mechanism configured to allow
the user to select between two faces of the blade car-
tridge 22, the resistive pivot mechanism may be config-
ured to allow the user to select between more than two
faces of the blade cartridge 22. In particular, the support
arm30may includestopmembers208, 210spacedapart
such that the pivot cylinder stop members 207, 209 may
contact one ormore of the arm stopmembers 208, 210 at
positions corresponding to a first, second, and at least
third initial starting position. The first, second, and at least
a third initial starting positions correspond, respectively,
to a first, second, and at least a third face of the blade
cartridge 22. Additionally (or alternatively), it should be
appreciated that the rotating force Fr may cause the arm
stop members 208, 210 to deform over the pivot cylinder
stop members 207, 209, respectively, until the pivot
cylinder stopmembers 207, 209 come into contact again
with arm stop members 208, 210, respectively. As such,
either the arm stop members 208, 210 and/or the pivot
cylinder stop members 207, 209 may be resiliently de-
formable. Moreover, it should be appreciated that the
pivot pin/cylinder 34 and/or the biased pivot cylinder
202 may include bearing surfaces (not shown for clarity)

configured to align the pivot pin/cylinder 34 and/or the
biased pivot cylinder 202 with respect to each other
and/or the receptacle in the support arm 30.
[0051] With reference to FIGS. 13 and 14, a further
embodiment of a resistive pivot mechanism is generally
illustrated. The resistive pivotmechanismallows theuser
to rotate theblade cartridge22 (only the pivot pin/cylinder
34 is shown for clarity) about the pivot axis PA to select
one of a plurality of sides/faces, and that allows the blade
cartridge 22 to rotate within a predefined rotation range
while at the selected blade/face position during normal
use of the razor to conform to the user’s skin contours.
[0052] The resistive pivot mechanism may include at
least one pawl or resilient pawl 220 configured to extend
generally radially inward from the receptacle 32 of the
arm 30. The pivot pin/cylinder 34 may include a plurality
of recesses 222 configured to receive a distal end 224 of
the pawl 220. According to one embodiment, the distal
end 224 of the pawl 220 may have a shape generally
corresponding to a portion of the recess 222A to aid in
retaining the pawl 220 relative to the recess 222A. For
example, the distal end 224 may have a generally sphe-
rical shape while the recess 222A may include a portion
226 having a generally hemispherical shape having a
diameter approximately equal to the distal end 224. The
location of the recesses 222may each correspond to one
of the plurality of faces of the blade cartridge 22. Thus,
while only two recesses 222A, 222Bare shown, itmay be
appreciated that the pivot pin/cylinder 34 may include
three or more recesses 222 corresponding to three or
more faces of the blade cartridge 20.
[0053] It shouldbeappreciated that inanyembodiment
described herein, the length of the pawl and/or the depth
and/or width of the recess may be larger and/or smaller
than shown in the illustrations, which will permit a greater
degree and/or smaller degree of rotation for the cartridge
head within the pre-determined rotation range.
[0054] As may be appreciated, the length and flexibi-
lity/rigidity of the pawl, in combination with the design of
the recesses,may determine the degree of rotation of the
blade cartridge (e.g., the predefined rotation range) re-
lative to the initial starting position corresponding to the
selected face.
[0055] With reference to FIG. 15, a variation of the
resistive pivotmechanismofFIGS. 13and14 is generally
illustrated. The resistive pivot mechanism of FIG. 15 is
similar to that of FIGS. 13 and 14; however, the pawl 220
is configured to extend generally radially outward from
the pivot pin/cylinder 34, and is configured to engage a
selected one of a plurality of recesses 222 formed in the
arm 30.
[0056] In practice (FIGS. 13‑15), the user may rotate
the blade cartridge 22 (and thus the pivot pin/cylinder 34)
such that the desired face of the blade cartridge 22 is in
the appropriate position relative to the handle 60.Once in
the directed position, the distal end 224 of the pawl 220
may be received in the recess 222A (e.g., but not limited
to, the retaining portion 226). This arrangement may be
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defined as the initial starting position. As a shaving force
Fsu is applied to theblade cartridge20 (and thus thepivot
pin/cylinder 34), the pawl 220 applies a resistive force
Fres against the blade cartridge 22 urging the blade
cartridge 22 in the opposite direction of the shaving force
Fsu, and generally towards the initial starting position.
Thus, the blade cartridge 22 may rotate about the pivot
axis PA within a range relative to the initial starting posi-
tion.
[0057] The number of degrees that the blade cartridge
22may rotate about the pivot axis PA relative to the initial
starting position may depend on the intended use. For
example, theblade cartridge22may rotatewithin a range
of approximately 5 degrees to approximately 90 degrees
about the pivot axis PA relative to the initial starting
position, and any range therein. According to another
embodiment, the blade cartridge 22 may rotate within a
range of approximately 5 degrees to 60 degrees about
thepivot axisPA relative to the initial startingposition, and
any range therein.According to yet another embodiment,
the blade cartridge 22 may rotate within a range of
approximately 5 degrees to approximately 25 degrees
about the pivot axis PA relative to the initial starting
position, andany range therein. According to yet a further
embodiment, the blade cartridge 22 may rotate within a
range of approximately 5 degrees to approximately 15
degrees about the pivot axis PA relative to the initial
starting position, and any range therein.
[0058] To rotate theblade cartridge22 to another blade
face position (e.g., a second or third blade face position
corresponding to one of the other faces of the blade
cartridge 22), the user applies a rotating force Fr to the
blade cartridge 22 in a first direction (e.g., R1 or R2),
thereby causing thepivot pin/cylinder 34 (FIGS. 13‑15) to
rotate in the first direction (e.g., R1 or R2) until the pawl
220 resilient deforms out of the initial recess 222A. The
pivot pin/cylinder34and/orarm30mayoptionally include
one or more grooves, slots, cavities, or the like 228
(FIGS. 14 and 15) that the pawl 220 may move into as
thepivot pin/cylinder 34 is rotatedabout the pivot axisPA.
The user continues to rotate the blade cartridge 22 until
the face of the blade cartridge 22 is in the desired location
relative to the handle 60.Once in thedesired location, the
pawl 220 (e.g., the distal end 224 of the pawl 220) will be
received in the corresponding recess 222B.
[0059] As may be appreciated, one or more of the
recesses 222 (FIGS. 13‑15) may have a generally con-
caved configuration. More specifically, the sides 230A,
230B of the recess 222 may slope or taper generally
downwardly and/or inwardly towards the pivot axis PA,
thereby providing a smoother transition as the pawl 220
enters the recess222.Alternatively,whilenot shown,one
or more of the recesses 222 (FIGS. 13‑15) may have
generally vertical, upright, and/or convex configuration,
thereby increasing the amount of force needed to deform
the pawl 220 out of the recess 222. This configuration
may allow pawl 220 to be less rigid, while ensuring that
the pawl 220 remains located within the recess 222.

[0060] Turning now to FIG. 16A, another embodiment
of the resistive pivot mechanism is generally illustrated.
The resistive pivot mechanism may be similar to that of
FIGS. 13 and 14, however, one or more of the recesses
222 (which are formed in the pivot pin/cylinder 34) may
include one or more resiliently deformable flaps 250 and
the resilient pawl 220mayoptionally includeaspring254.
FIG. 16B is similar toFIG. 16A, but the pawl 220 includes
a spring 254 extending from the receptacle 32 of the arm
30 and terminating at the distal end 224. The distal end
224 of the pawl 220 may have a shape generally corre-
sponding toaportionof the recess222A toaid in retaining
the pawl 220 relative to the recess 222A. For example,
the distal end 224 may have a generally spherical and/or
oval shape while the recess 222A may include a portion
226 having a generally hemispherical and/or oval shape
having a diameter approximately equal to the distal end
224. FIGS. 17A and 17B are similar to FIGS. 16A and
16B, respectively, but are based on the resistive pivot
mechanism of FIG. 15 in which the recesses 222 are
formed in the support arm 30 and the resilient pawl 220
extends from the pivot pin/cylinder 34.
[0061] With reference toFIGS.16A‑17B, the resiliently
deformable flaps 250 extend across at least a portion of
the opening of the recesses 222. For example, the re-
siliently deformable flaps 250 may extend from a portion
of the recesses 222 and/or area surrounding the re-
cesses 222. The first and second resiliently deformable
flaps 250a, 250bmay extend partially across the opening
of a recess 222, and may define a deformable opening
252. The resiliently deformable flaps 250a, 250b may be
configured to resiliently deform such that the distal end
224 of the pawl 220 can pass through the deformable
opening 252 and be at least partially received in the
recess 222. The resiliently deformable flaps 250 may
aid in retaining the distal end 224 of the pawl 220 in
the recesses 222.
[0062] According to oneembodiment, at least a portion
of the shaft of the resilient pawl 220 may optionally
include a spring such as, but not limited to, a torsion
spring, coil spring, or the like 254. The spring 254may be
configured toengage the recess222and/or the resiliently
deformable flaps 250, and may allow the predefined
rotation rangewithin which the blade cartridge 22 rotates
to be increased. Upon application of sufficient rotational
force.
[0063] For example, the resiliently deformable flaps
250may aid in retaining the distal end 224 of the resilient
pawl 220, which in turnmay engage the spring 254.Upon
application of sufficient rotating force Fr to the blade
cartridge 22 by the user, the spring 254 may be "maxed
out" and will pull the resilient pawl 220 through the re-
siliently deformable flaps 250, and the blade cartridge 22
can be rotated to select a new face as described herein.
[0064] With reference now toFIGS. 18‑20, yet a further
embodiment of resistive pivot mechanism is generally
illustrated. In particular, FIG. 18 generally illustrates one
embodiment of a disposable head assembly 20 consis-
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tent with at least one embodiment of the present disclo-
sure,FIG. 19 is a cross-section takenalong lines 19‑19of
FIG. 18, and FIG. 20 is a cross-section taken along lines
20‑20 of FIG. 19. It should be appreciated that the dis-
posable head assembly 20 shown in FIG. 18 is provided
for illustrative purposes only, and that the resistive pivot
mechanism may be used with any razor 10 and/or dis-
posable head assembly 20 described herein.
[0065] With reference to FIGS. 19 and 20, the resistive
pivot mechanismmay be similar to that of FIGS. 13‑17B,
however, one or more recesses 322 are formed in blade
cartridge 22 and one or more resiliently deformable pawl
320 are formed in a portion of the arm 30 that is recessed
(e.g., countersunk) into a portion (e.g., a cavity or recess)
310 of the blade cartridge 22. As described herein, the
pawl 320 may include any pawl configuration described
herein. The recesses 322 (which may be formed within
the cavity 310) may include any recess configuration
described herein and may be arranged to generally cor-
respond to one or more of the faces (e.g., 140, 156, etc.)
of the blade cartridge 22. The pawl 320 may be engaged
within the recesses 322 to allow the blade cartridge 22 to
move within the predefined rotation range. For example,
the pawl 320 may bend within the recess 322. Alterna-
tively (or in addition), the pawl 320 may move within the
recess322, thesizeof the recess322maydefine (at least
in part) the predefined rotation range. FIGS. 21 and 22
are similar toFIGS. 19and20,but the pawl(s) 320extend
from a portion (e.g., a cavity or recess) 310 of the blade
cartridge 22 and the recess(es) 322 are formed in a
portion of cavity 310 of the blade cartridge 22.
[0066] Turning now to FIGS. 23 and 24, yet a further
embodiment of a resistive pivot mechanism is generally
illustrated. The resistive pivot mechanism may include
one or more pawls 420 and recesses 422 as generally
described herein. For example, one or more pawls 420
may extend from the arm 30 and one or more recesses
422 may be formed in a portion of cavity 410 of the blade
cartridge 22 as generally illustrated in FIG 23. Alterna-
tively (or in addition), one or more pawls 420 may extend
from a portion of cavity 410 of the blade cartridge 22 and
one or more recesses 422 may be formed in a portion of
the arm 30 as generally illustrated in FIG 24. It may be
appreciated, however, one or more of the pawls 420
and/or recesses 422 may be located anywhere on the
blade cartridge 22 and/or the pivot arm 34 as described
herein.
[0067] The resistive pivotmechanismmayalso include
one or more ballast devices 450 configured to move
within at least a portion of the blade cartridge 22. For
example, the ballast device 450 may be configured to
slidewithin one ormore passageways 452 definedwithin
the blade cartridge 22. The passageways 452 may ex-
tend generally perpendicularly to the pivot arms 34. The
ballast devices 450 may be configured to urge the blade
cartridge 22 generally towards the initial starting position
as generally illustrated. The active face of the blade
cartridge 22 (i.e., the face being used by user, for exam-

ple, to shave) may be arranged at an initial starting
position which is generally at an angle I of approximately
10 to 30 degrees with respect to the longitudinal axis L of
the handle 60.
[0068] For example, the weight of the ballast devices
450 may urge the blade cartridge 22 generally in the
direction of arrow K until the pawl 420 engages against
a portion of the recess 422 as generally illustrated in
FIGS. 23 and 24. The blade cartridge 22 may be moved
in the direction generally opposite of arrow K within the
recesses 422, and the ballast device 450 will urge the
blade cartridge 22 generally towards the initial starting
position.
[0069] To rotate the blade cartridge 22 to another face,
the user rotates the blade cartridge 22 relative to the
handle 60 until the pawl 420 engages another recesses
422asgenerally describedherein.Once theangle I of the
blade cartridge 22 exceeds 90 degrees relative to the
handle 60, the ballast devices 450 may slide to the other
side of the blade cartridge 22. The ballast device 450 is
therefore ready to urge the blade cartridge 22 generally
towards the new initial starting position.
[0070] It should be appreciated that while one ballast
device 450 is illustrated, the resistive pivot mechanism
may include a plurality of ballast devices 450. Addition-
ally, while a single ballast device 450 is shown in a
passageway 452, it should be appreciated that a plurality
of ballast devices 450 may be disposed within one or
more passageways 452. Moreover, while the resistive
pivot mechanism is generally illustrated having a pawl
and a recess, it should be appreciated that the recess
may be defined by one or more teeth or one or more
resiliently deformable pawls.
[0071] Turning now to FIGS. 25‑27, another embodi-
ment of the razor 10 having a hinge 74 is generally
illustrated. While the razor 10 of FIGS. 25‑27 may be
used with any blade cartridge known to those skilled in
the art, the razor 10 of FIGS. 25‑27 may be particularly
useful with a blade cartridge 22 having at least one face
140 with at least one razor 142 aligned to cut in a first
shaving directionD1andat least one razor 142 aligned to
cut in a second shaving direction D2 (e.g., but not limited
to, the blade cartridge 22 as generally illustrated in FIG.
37).
[0072] With reference to FIG. 25, a side view of the
razor 10 is shown. The handle 60 includes a first (prox-
imal) shaft portion 75 coupled to a second (distal) shaft
portion 77 byway of one ormore hinges 74. The hinge 74
may includeanyhingemechanismknown to those skilled
in the art, and may include, for example, a locking me-
chanism (e.g., but not limited to, a locking pawl, ratchet
mechanism, or the like) configured to allow the user to
generally lock and/or fix the relative position of the first
shaft portion 75 relative to the second shaft portion 77
(e.g., the head assembly 20 relative to the handle 60).
[0073] For example, the hinge 74may be configured to
allow the first shaft portion 75 to swing approximately 90
degrees generally along the direction of arc S from the

5

10

15

20

25

30

35

40

45

50

55



17

31 EP 3 500 408 B1 32

positionshown inFIG.25 to thepositionshown inFIG.26.
It may be appreciated that the hinge 74 allows the first
shaft portion 75 to swing in a direction (e.g., plane or axis)
that is generally perpendicular to cutting edge axis CE of
the cutting edge 151 of one or more of the razor blades
142 of the head assembly 20.
[0074] The handle 60 (e.g., the first shaft portion 75)
and/or the support hub 50mayoptionally include a swivel
or pivot 177 configured to allow the user to manually
swivel or rotate the blade cartridge 22 approximately
90 degrees in an axis that is generally parallel to the
longitudinal axis Lh of the first shaft portion 75 and/or the
support hub 50 such that the cutting edge axis CE of the
cutting edge151of one ormoreof the razor blades 142of
the head assembly 20 is aligned generally parallel to the
longitudinal axisLof thehandle60asgenerally illustrated
inFIG. 27.The swivel 177may include any swivel or pivot
mechanism known to those skilled in the art, and may
include, for example, a locking mechanism (e.g., but not
limited to, a locking pawl, ratchet mechanism, or the like)
configured to allow the user to generally lock and/or fix
the relative position of the blade cartridge 22 relative to
the first shaft portion 75 and/or support hub 50.
[0075] A razor 10 having a hinge 74 and swivel 177 as
described above (and optionally including, but not limited
to, the blade cartridge as generally illustrated and de-
scribed in FIG. 37 herein) may be particularly useful for
shaving a user’s head and/or body. In particular, having
the cutting edge axis CE of the cutting edge 151 of one or
more of the razor blades 142 of the head assembly 20
aligned generally parallel to the longitudinal axis L of the
handle 60 as generally illustrated inFIG. 27may facilitate
shaving a user’s headand/or body comparedwith having
the cutting edge axis CE of the cutting edge 151 of the
razor blades 142 aligned generally perpendicular to the
longitudinal axisLof thehandle60asgenerally illustrated
in FIG. 25.
[0076] The blade cartridge 22 in FIGS. 25‑27 may
optionally include any resistive pivot mechanism de-
scribed herein. While not a limitation of the present dis-
closure unless specifically claimed as such, the blade
cartridge 22 may include any of the resistive pivot me-
chanisms and/or any combination of the resistive pivot
mechanisms described herein. The resistive pivot me-
chanisms described herein that do not include a biasing
pin 92may be particularly suited for usewith the hinge 74
and swivel 177. As such, the blade cartridge 22 may be
located closer to the second shaft portion 77 when ar-
ranged in the position shown in FIG. 27.
[0077] Turning now to FIGS. 28 and 29, the shaving
razor 10 may optionally include a blade cartridge center-
ing mechanism 100. The blade cartridge centering me-
chanism 100 may be configured to generally align the
blade cartridge 22 with respect to the support arms 30.
For example, blade cartridge centering mechanism 100
may be configured to generally align the pivot pin 34
within the receptacle 32 as the pivot pin 34 rotates there-
in. According to one embodiment, the pivot pin 34 may

include at least one bearing surface 102 configured to
generally engage with a bearing surface 104 of the
receptacle 32. The bearing surfaces 102, 104 may have
outer and inner diameters such that rotation of the pivot
pin 34 is generally concentric with the center of the
receptacle 32. Additionally (or alternatively), the pivot
pin 34 may include at least one shoulder region 106
configured to generally engage with a shoulder region
108 of the receptacle 32 to generally align the blade
cartridge 22 along the pivot axis PA (e.g., left/right as
generally illustrated).
[0078] Referring now to FIG. 30A, one embodiment of
a blade cartridge 22 having at least a first shaving side
140 is generally illustrated. First shaving side 140 com-
prises at least one razor blade 142. As shown, first
shaving side 140may comprise a plurality of razor blades
142. More particularly, first shaving side 140 may com-
prise a first set 144 of one ormore razor blades 142 and a
second set 146 of one or more razor blades 142. In the
illustrated embodiment, each set 144, 146 is shown
having three razor blades 142, though it will be appre-
ciated that this is not a limitation of the present disclosure
unless specifically claimed as such, and that each set
144, 146may independently have one ormore blades. In
the present embodiment, all the razor blades 142 of each
set 144, 146 are arranged to cut hair in a first shaving
stroke direction D1, and the sets 144, 146 may be sepa-
rated by an intermediate skin lubricating strip 176. As
described herein, the razor blades 142 in the sets 144,
146 may optionally be arranged to cut hair in different
directions (e.g., one set 146may be configured to cut hair
in a first shaving stroke directionD1 and the other set 144
may be configured to cut hair in a second shaving stroke
direction D2).
[0079] Blade cartridge 22 may include a continuous
outer housing (frame) 188 around a periphery of the first
shaving side razor blades 142, which may be formed of
plastic or metal, such as stainless steel. The blade car-
tridge 22 (e.g., frame/housing 188) may include a front
edge region 157, a rear/aft edge region 159, a first lateral
edge region 161, and a second lateral edge region 163.
As used herein, the terms "forward" and "aft" define the
relative position between two or more things. A shaving
aid "forward" of the razor blades 142, for example, is
positioned so that the surface of the skin and/or hair to be
shaved encounters the shaving aid before it encounters
the razor blades 142, provided the shaving device
10/blade cartridge 22 is being stroked in its intended
cutting direction, here direction D1. A shaving feature
"aft" of the razor blades 142 is positioned so that the
surface of the skin and/or hair to be shaved encounters
the shaving aid after it encounters the razor blades 142,
provided the shaving device 10/blade cartridge 22 is
being stroked in its intended cutting direction, here direc-
tion D1. Additionally, the term "lateral" is used relative to
the front and aft.
[0080] Bladecartridge22mayoptionally includeoneor
more forward shaving aids 160 located in at least a
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portionof the front edge region157and/or oneormoreaft
shaving aids 162 located in at least a portion of the
rear/aft edge region 159. For example, a forward shaving
aid 160 may be located in front of the razor blades 142
during a shaving stroke in directionD1 (e.g., in front of the
first set 144 and/or second set 146) whereas an aft
shaving aid 162 may be located behind the razor blades
142during theshavingstroke indirectionD1 (e.g., behind
the second set 146 and/or the first set 144).
[0081] Blade cartridge 22 may also (or alternatively)
include a first lateral (e.g. left) shaving aid 164 and a
second lateral (e.g. right) shaving aid 166 located sub-
stantially adjacent to a first (e.g. left) longitudinal end 150
and an opposing second (e.g. right) longitudinal end 152
of the first shaving side razor blades 142, respectively,
during the shaving stroke in direction D1.
[0082] As shown, forward shaving aid 160 may com-
prise at least one skin engaging strip 170 to provide
frictional engagement with skin, particularly to be shaved
by the first shaving side razor blades 142. Skin engaging
strip 170 may comprise a plurality of flexible raised pro-
jections, particularly flexible elongated fins formed of a
polymer composition, particularly that of an elastomer.
Alternatively or in addition to the foregoing, forward shav-
ing aid 160 may comprise at least one skin lubricating
strip 172 to lubricate skin, particularly to be shaved by the
first shaving side razor blades 142.
[0083] Alternatively or in addition to the foregoing, aft
shaving aid 162 may also comprise at least one skin
lubricating and/or moisturizing strip 174 to lubricate skin,
particularly after being shaved by the first shaving side
razor blades 142. Lubricating and/or moisturizing strip
174, as well as lubricating and/or moisturizing strips 172
and 176 may comprise at least one of a lubricant, a
conditioner, a moisturizer, a soap, and a gel. As noted
herein, the lubricating strip 176 may be disposed be-
tween the first and second sets of 144, 146 of razor
blades 142. The lubricating strip 176 therefore further
lubricates aportion of the user’s skin havingbeenshaved
by the first set 146 of razor blades 142 before the second
set 144 of razor blades 142 contacts the portion of the
user’s skin.
[0084] Alternatively or in addition to the foregoing, one
ormoreof the forward shavingaid160, theaft shavingaid
162, the first lateral shaving aid 164, and/or the second
lateral shaving aid 166 may also comprise at least one
roller strip, 182, 184, 186, respectively. The roller strip
180, 182, 184, 186may include aplurality of ball bearings
190 (e.g., stainless steel) tomassage/knead skin, aswell
as help facilitate an easier feel to shaving with a faster,
smoother motion of the razor blade action regardless of
the direction of shaving. According to one embodiment,
the roller strips180, 182, 184, 186maybedisposedalong
at least a portion of the front edge region 157, the rear/aft
edge region 159, the first lateral edge region 161, and the
second lateral edge region 163, respectively. In the illu-
strated embodiment, the ball bearings 190 are located
completely aroundaperipheryof the frame188andare in

close proximity to each other; however, it should be
appreciated that this not a limitation of the present dis-
closure unless specifically claimed as such, and the ball
bearings 190may be located around only a portion of the
periphery of the frame 188 (e.g., about only a portion of
the front edge region 157, the rear/aft edge region 159,
the first lateral edge region 161, and/or the second lateral
edge region 163).
[0085] With reference now to FIG. 30B, another em-
bodiment of a blade cartridge 22 having at least a first
shaving side 140 is generally illustrated. The blade car-
tridge 22 may be similar to the blade cartridge 22 as
illustrated and described in FIG. 30A, however, one or
more of the front edge region 157 and/or a rear/aft edge
region 159may also comprise at least one elongated ball
bearing/ roller pin 190. The elongated ball bearing/ roller
pin190mayextendalongasubstantial portionof the front
and/or rear/aft edge regions 157, 159 (e.g., along sub-
stantially the entire width of the blade cartridge 22).
[0086] Turning now to FIG. 31, a cross-sectional view
of one embodiment of a blade cartridge 22 having a ball
bearing 190 consistent with the present disclosure is
generally illustrated. Theball bearing 190maybe located
in a receptacle (bore) 192 formed in frame 188 of the
bladecartridge22.Ball bearings190maybe inserted into
the receptacle 192 from the back side of the frame 188
(e.g., a surfacegenerally oppositeof theexposedsurface
193of thebladecartridge22 that contacts theuser’s skin)
and may include an exposed portion 191 that is exposed
through and/or extends beyond bearing opening 194
and/or exposed surface 193 of the first shaving side
140 of the frame 188. (It should be appreciated that
the ball bearings 190 described herein may also be ar-
ranged on the second shaving side 156.) The receptacle
192may then be closed at the entrance by a closure 196,
which may be press fit within the receptacle 192.
[0087] The exposed portion 191 may be configured to
extend beyond the exposed surface 193 of the frame188
such that the exposed portion 191 may contact against
user’s skin. One or more of the ball bearings 190 may be
moveable or retractable generally along line B relative to
the frame 188 (e.g., generally perpendicular to the ex-
posed surface 193 of the frame 188) such the amount of
the exposed portion 191 of the ball bearing 190 extends
through bearing opening 194 and/or exposed surface
193 of the frame 188 may change.
[0088] For example, one or more of the ball bearings
190 may be seated on a biasing device 198 (e.g., a
compression, torsion, or coil spring). The biasing device
198 may be configured to urge the ball bearing 190
generally outwardly beyond the exposed surface 193
of the frame 188. Upon application of a force in the
opposite direction of the biasing device 198, the exposed
portion 191 of the ball bearings 190 may be retracted
relative to theexposedsurface193of the frame188 (e.g.,
into the bore 192) and the ball bearing 190 may move
generally along line B. In such a manner, the biasing
device198maycushion rollingof theball bearings190on
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a user’s skin.
[0089] Turning now to FIG. 32, a cross-sectional view
of another embodiment of a blade cartridge 22 having a
ball bearing 190 consistent with the present disclosure is
generally illustrated. As shown in FIG. 32, the ball bear-
ings 190 may be installed in frame 188 of the blade
cartridge 22 from exposed surface 193 of the blade
cartridge 22 that contacts the user’s skin (e.g., the first
shaving side 140), rather than the back side of the frame
188asgenerally illustrated inFIG. 31.Biasing device198
(e.g., compression, torsion, or coil spring) may first be
placed in a recess 200 formed in the frame188, and aball
bearing 190 may then be seated on the basing device
198. Thereafter, a housing/cover 202 may be installed in
recess 200 with a press fit (forming a housing unit), with
the housing/cover 202 including a receptacle 204 for ball
bearing 190, as well as providing bearing opening 194.
[0090] Turning now to FIG. 33, a cross-sectional view
of yet another embodiment of a blade cartridge 22 having
a ball bearing 190 consistent with the present disclosure
is generally illustrated. The ball bearing 190 may be
installed in a housing/cover 202 which is inserted in
recess 200 formed in the frame 188 in a sliding manner
and secured with a closure 196 formed on the opposite
side of the exposed surface 193 of the frame 188. A
portion 201 of the frame 188 may extend generally cir-
cumferentially around and define the bearing opening
194 such that the exposed surface 193 of the frame 188
extends across at least a portion of the cover 202. Rather
than enabling retraction of just the ball bearing 190,
biasing device 198 and housing/cover 202 may be ar-
ranged such that both the ball bearing 190 and the
housing/cover 202 may be retracted into recess 200.
The portion 201 of the frame 188 extends across the
cover 202 such that as the ball bearing 190 and the
housing/cover 202 retract into recess 200, the opening
194 is defined by the portion 201 of the frame 188.
[0091] With reference to FIGS. 34- 35B, further embo-
diments of a blade cartridge 22 having a ball bearing 190
and elongated ball bearing/ roller pin 190, respectively,
consistent with the present disclosure are generally illu-
strated. When the skin first makes contact with a razor
blade, it is tight and tense. As part of the shaving experi-
ence, the user may elect to wash the area to be shaved
withawarm faceclothorwarmwater prior toengaging the
blades with the skin. While this helps, warm water may
not always be available.
[0092] The ball bearing 190 and elongated ball bear-
ing/ roller pin 190 as generally illustrated inFIGS. 34‑35B
may feature a self-lubricating ball bearing and/or elon-
gatedball bearing/ roller pinwhichmay functionasa "skin
massager" and skin lubricant applicator whilst facilitating
a smoother, faster andmore efficient shaving stroke. The
ball bearings are configured to rotate freely in any direc-
tion. This eliminates the "drag" during a shaving stroke,
which is commonly associated with the "glide strips" of
razors. Thecurvedcontact surfaceof theball bearing190
and/or elongated ball bearing/ roller pin 190 lends itself to

rolling over and kneading the skin during a shaving
stroke. This essentially massages the skin, loosening it
up in preparation for shaving.Anyof the ball bearings 190
andelongated ball bearing/ roller pins 190mayoptionally
include a textured surface to aid in picking-up or grabbing
the lubricant as it rotates.
[0093] The self-lubricating ball bearing 190 and/or
elongated ball bearing/ roller pin 190 may include a
lubricant 197 configured to be in contact (e.g., but not
limited to, direct contact) with the ball bearing 190 and/or
elongated ball bearing/ roller pin 190. The lubricant 197
may include a semi-solid or solid lubricant, and may also
include moisturizers, exfoliates, scented and/or non-
scented, and the like. During a shaving stroke, the razor
is drawn over the skin and the ball bearing(s) 190 and/or
elongated ball bearing(s)/ roller pin(s) 190 rotate. As the
ball bearing(s) 190 and/or elongated ball bearing(s)/ roll-
er pin(s) 190 rotate, they coat themselves with the skin
lubricant 197. The lubricant 197 is then applied continu-
ally to the skin, before, during and after each shaving
stroke.
[0094] Theball bearing190and/orelongatedball bear-
ing/ roller pin 190maybebiased as described herein. For
example, a biasing device (e.g., a spring or the like) 198
may be disposed beneath the lubricant as generally
illustrated in FIG. 34. The biasing device 198 may urge
the lubricant 197 generally against the ball bearing 190,
thereby causing the lubricant 197 to also urge the ball
bearing190 towards theopening194.Thebiasingdevice
198 may cushion and/or dampen the force placed on the
lubricant 197 and promote a smoother and more fluid
rotation of the ball bearing 190 and/or elongated ball
bearing/ roller pin 190 while a downward force is being
applied during a shaving stroke. As the lubricant 197
diminishes, the biasing device 198 continues to exert
an upward force, always providing a positive contact
between the lubricant 197and theball bearing190and/or
elongated ball bearing/ roller pin 190 until finally the
lubricant 197 is used up.
[0095] Alternatively (or in addition), a biasing device
198 (e.g., but not limited to a spring) may be coupled to
the ball bearing 190 and/or elongated ball bearing/ roller
pin190, for example, asgenerally illustrated inFIGS.35A
and 35B. For example, the ball bearing 190 and/or elon-
gated ball bearing/ roller pin 190 may include pins 199
extending outward from opposite portions of the ball
bearing 190 and/or elongated ball bearing/ roller pin
190 (e.g., at opposite ends). The biasing device 198
may urge the pins 199 and therefore the ball bearing
190 and/or elongated ball bearing/ roller pin 190 towards
the opening 194. When the ball bearing 190 and/or
elongated ball bearing/ roller pin 190 is pushed in the
opposite direction of the biasing device 198 (e.g., away
from the opening 194), the ball bearing 190 and/or elon-
gated ball bearing/ roller pin 190may contact a portion of
the lubricant 197. Optionally, the lubricant 197 may be
disposed on a base 195 which may be urged by one or
more biasing device 198 generally towards the ball bear-
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ing 190.
[0096] Turning now to both FIGS. 35C‑35E, one em-
bodiment of a retention clip 3502 for mounting, securing,
and/or otherwise coupling any of the ball bearings 190
described herein is generally illustrated. In particular,
FIG. 35C generally illustrates one embodiment of a re-
tention clip 3502 along with a lubricant 197, FIG. 35D
generally illustrates one embodiment of just the retention
clip 3502 and one embodiment of a ball bearing 190, and
FIG. 35E generally illustrates one embodiment of just the
retention clip 3502 (though it should be appreciated that
these figures are provided only for illustrative purposes
only). The retention clip 3502 may be configured to be
received at least partially within a cavity 3504 formed in
the blade assembly 22. The retention clip 3502 (FIGS.
35D and 35E) may include one or more legs or exten-
sions 3506 extending outward (e.g., downward) from a
base region 3508 (which may form the opening 191). A
portion of the legs 3506 (e.g., the distal region) may
include one or more barbs or the like 3510. The barbs
3510 are configured to engage against a portion of the
surface 3512 (FIG. 35C) sidewall of the cavity 3504 to
generally retain, secure, mount, and/or couple the reten-
tion clip 3502 to the cavity 3504/blade assembly 22, and
therefore generally retain, secure, mount, and/or couple
the ball bearing 190 (and optionally any lubricant 191
and/or the like) to thecavity 3504/bladeassembly22.The
surface 3512 (FIG. 35C) sidewall of the cavity 3504 may
optionally includeashoulder, recess, and/or groove3514
configured to engage the barb 3510 and create a me-
chanical connection to further facilitate retaining the re-
tention clip 3502within the cavity 3504. The retention clip
3502mayallow theball bearing190 tobe loaded/inserted
from the outside/exterior (front and/or rear) of the blade
cartridge 22, for example, during the assembly of the
blade cartridge 22.
[0097] With reference to FIGS. 35F‑35H, one embodi-
ment of a blade cartridge 22 including a blade retention
clip 3520 for mounting, securing, and/or otherwise cou-
pling one or more (e.g., a plurality) of razor blades 142 is
generally illustrated. The blade retention clip 3520 de-
scribed herein may be used for mounting, securing,
and/or otherwise coupling any razor blade known to
those skilled in the art, and is not limited to any of the
embodiments described herein unless specifically
claimed as such. Additionally (or alternatively), the blade
retention clip 3520 may be used for mounting, securing,
and/or otherwise coupling any shaving aid(s) 160, skin
engaging strip(s) 170, skin lubricating strip(s) 172, 176,
skin lubricating and/or moisturizing strip(s) 174, or the
like. As such, the blade retention clip 3520 may be used
for mounting, securing, and/or otherwise coupling one or
more razor blades and/or any combination of shaving
aid(s) 160, skin engaging strip(s) 170, skin lubricating
strip(s) 172, 176, skin lubricating and/or moisturizing
strip(s) 174, or the like.
[0098] With reference to FIG. 35F, blade cartridge 22
may include a housing and/or frame 188 which may be

formed of plastic or metal, such as stainless steel. The
blade cartridge 22 (e.g., frame/housing 188)may include
a front edge region 157, a rear/aft edge region 159, a first
lateral edge region 161, and a second lateral edge region
163. In the illustrated embodiment, a blade retention clip
3520 is used at each longitudinal end 150, 152 of the
razor blade 140, though this is for illustrative purposes
and only one lateral end 150, 152 of the razor blade 142
may be secured with a blade retention clip 3520.
[0099] Turning now to FIG. 35G, the blade retention
clip 3520 may be configured to be received at least
partiallywithin a retention cavity 3522 formed in the blade
assembly 22 (e.g., the frame 188). The blade retention
clip 3520 (FIG. 35H) may include one or more legs or
extensions 3526 extending outward (e.g., downward)
from a base region 3528 (which may extend across the
mounting width Wm of one or more of the razor blades
140, shaving aid(s) 160, skin engaging strip(s) 170, skin
lubricatingstrip(s)172, 176, skin lubricatingand/ormoist-
urizing strip(s) 174, or the like that are being retained by
the blade retention clip 3520). A portion of the legs 3526
(e.g., the distal region) may include one or more barbs or
the like 3530. The barbs 3530 are configured to engage
against a portion of the surface 3532 (FIG. 35G) sidewall
of the blade cavity 3522 to generally retain, secure,
mount, and/or couple the blade retention clip 3520 to
the blade cavity 3522/blade assembly 22, and therefore
generally retain, secure, mount, and/or couple the ra-
zor(s) 140 to the blade cavity 3522/blade assembly 22.
The surface 3532 (FIG. 35G) sidewall of the blade cavity
3522 may optionally include a shoulder, recess, and/or
groove 3534 configured to engage the barb 3530 and
create a mechanical connection to further facilitate re-
taining the blade retention clip 3520 within the blade
cavity 3522. The blade retention clip 3520 may allow
the blade(s) 140 to be loaded/inserted from the outsi-
de/exterior (frontand/or rear) of thebladecartridge22, for
example, during the assembly of the blade cartridge 22.
[0100] As described herein, a blade cartridge 22 con-
sistent with at least one embodiment described herein
may includeafirst andat least asecondshavingside140,
156each includingoneormore razorblades142 (see, for
example, FIGS. 5 and 9). In one embodiment, the faces
or sides140,156may include identifying indicia toallowa
user to identify one face or side from another. For ex-
ample, the skin engagement strips (SES) and/or the
lubrication strips may be colored differently on each
respective face or side 140, 156. Alternatively (or in
addition), one or more of the razor blades 142 may
include indicia to allow a user to identify one face or side
from another. For example, one or more of the razor
blades 142may be colored differently on each respective
face or side 140, 156.
[0101] The second shaving side 156 may be the same
as first shaving side 140 in all aspects described herein,
albeit inverted relative to first shavingside140 to facilitate
proper orientation when the blade cartridge 22 is rotated
180 degrees. With reference to FIG. 36, the front and/or
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rear side 140, 156 may include only one set of one or
more razor blades 142. Alternatively, the front and/or rear
side 140, 156 may include a first and a second set 144,
146 of at least one razor blades 142 arranged to shave in
opposite shaving directions D1 and D2 as generally
illustrated in FIG. 37. A blade cartridge 22 having at least
one razor to cut hair in a first shaving stroke direction D1
and at least one razor to cut hair in a second shaving
stroke direction D2 on the same face 140, 156 may be
particularly useful for a user that wishes to shave his/her
head since theusermaymove the razor 10 in a "back and
forth" motion without having to lift the razor from the area
being shaved to begin a new stroke.
[0102] For example, a "body" blade dual cartridge
combination configuration may feature one or more car-
tridgesides/faceshaving twosets144,146 (e.g.,FIG.37)
of one or more blades 142 (e.g., but not limited to, three
blades in each set), wherein first and second sets 144,
146 are arranged in opposing directions of cut D1, D2.
The first and second sets 144, 146, of blades 142may be
separated by a lubrication strip 176. This is a particularly
useful blade arrangement for consumers that shave their
head or any other awkward area of the body, as they can
use a "back and forth" shaving stroke motion, without
having to lift the razor from theareabeingshaved tobegin
a new stroke. Optionally, the second side/face of the
cartridge may include one or more blades 142 all ar-
ranged in the same direction of cut for conventional
shaving (e.g.,FIG. 36).This cartridge configuration gives
the user great flexibility, as only one device is required to
shave any part of their anatomy.One ormore of the faces
or sides 140, 156may have aSESat the lower and upper
portion of the cartridge 22. This arrangement may be
particularly useful for a body blade dual combination as
described herein, where the side that has the blades in
opposing directions of cut would be the face or side 140,
156 that have the placement of the two SESs.
[0103] Turning now to FIGS. 38‑45, a further embodi-
ment of a blade cartridge 22 consistent with the present
disclosure is generally illustrated. As discussed herein,
the blade cartridge 22 may include more than two faces.
In the illustrated embodiment, the blade cartridge 22 is
shownhavingagenerally triangular cross-sectionhaving
three faces, namely, a first face 140, a second face 156,
and a third face 240, respectively, configured to be ro-
tated about the pivot axis PA. Any of the faces 140, 156,
240 may include any arrangement of razor blades, mir-
rors, ball bearings, etc. as described herein. While the
faces 140, 156, 240 are illustrated having substantially
the same dimensions, it should be appreciated that one
ormoreof the faces140,156,240maybesmaller than, or
larger than, one ormore of the other faces 140, 156, 240.
Additionally, it may be appreciated that any of the resis-
tive pivot mechanisms described herein, or any combi-
nation, may bemodified to allow the blade cartridge 22 to
be rotated (e.g., as generally illustrated by arrow H in
FIGS. 41‑45) to any one of the initial starting positions
corresponding toanyoneof the faces140,156,240of the

blade cartridge 22. For example, FIG. 40 generally illus-
trates one embodiment of a pivot pin/cylinder 34 consis-
tent with FIG. 14 having three recesses 222A, 222B, and
222C corresponding to the three faces 140, 156, 240. It
should be appreciated, however, that this is only one
embodiment and that any resistive pivot mechanism
described herein may be used with the blade cartridge
22 as shown in FIGS. 38‑45.
[0104] Turning now to FIG. 46, another view of a razor
10 consistent with the present disclosure is generally
illustrated. The razor 10 includes a disposable head
assembly 20 comprising a blade cartridge 22 and a blade
cartridge support member 24. As shown, blade cartridge
support member 24 comprises a generally U-shaped
cartridge support frame 26. U-shaped cartridge support
frame 26 comprises two generally curved support arms
30. For example, the support arms 30 may have a gen-
erally C-shape or L-shape.
[0105] To facilitate pivotable attachment of blade car-
tridge 22 to the blade cartridge support member 24 and
subsequent use thereof, the blade cartridge 22 and the
blade cartridge support member 24 may include one or
more hinges or pivot assemblies 3 that allows the blade
cartridge 22 to rotate about a pivot axis PA (e.g., about a
direction generally perpendicular to the longitudinal axis
L of the handle 60.) As described herein and generally
illustrated in FIGS. 47‑49, the hinge or pivot assembly 3
may be configured to allow the blade cartridge 22 to
rotate (e.g., in the direction of arrow W) approximately
180degreesabout pivot axisPAsuch that a front side140
and rear side 156 of the blade cartridge 22 may be used.
According to one embodiment, the hinge or pivot assem-
bly 3may be configured to allow the blade cartridge 22 to
rotate approximately 360 degrees about pivot axis PA.
[0106] Referring back to FIG. 46, the hinge or pivot
assembly 3may includeapivot receptacle 32disposed in
each support arm 30 of the blade cartridge support
member 24 (e.g., but not limited to, a distal section 40
of the support arms 30), each of which receives a pivot
pin/cylinder locatedonopposing lateral sidesof theblade
cartridge 22. The pivot pins/cylinders may extend gen-
erally outwardly from the lateral sides of the blade car-
tridge 22. With the foregoing arrangement, the blade
cartridge 22 is arranged between the support arms 30
and supported by each support arm 30 at a pivot con-
nection (assembly), and the blade cartridge 22 is able to
rotate about the pivot axis PA at any angle, up to and
including 360° degrees. It should be appreciated that the
locationof oneormoreof thepivot receptacles32and the
pivot pinsmay be switched (e.g., one or more of the pivot
receptacles 32 may be located in the blade cartridge 22
and one or more of the pivot pins may extend outwardly
from the support arms 30 of the blade cartridge support
member 24). Additionally, a portion of one or more of the
support arms 30 (e.g., but not limited to, the distal section
40) may be at least partially received in one or more hub
recesses or pivot receptacles 32 disposed in the lateral
sides of the blade cartridge 22 as generally illustrated.

5

10

15

20

25

30

35

40

45

50

55



22

41 EP 3 500 408 B1 42

Alternatively, it should be appreciated that a portion of
one or more of the pivot pin/cylinders may be at least
partially received in oneormore recesses/hubsdisposed
in support arms 30 (e.g., but not limited to, the distal
section 40 of the support arms 30).
[0107] In order to cushion use of blade cartridge 22
while shaving, one or more of the support arms 30 may
include acushioningmechanism38.As shown, a second
(distal) section 40 of each support arm30 is configured to
slide within a receptacle (e.g., a slotted recess) of a first
(proximal) section 44 of each support arm 30. Each
receptacle may include a compression (e.g., coil) spring
or biasing device disposed therein. Alternatively (or in
addition), first section 44 may include a cushioning me-
chanism 38. In particular, the cushioning mechanism 38’
(see, for example, FIG. 50) is configured to allow the first
section 44 (e.g., an arm fin or the like, 87) to slide (e.g.,
generally in the direction of arrow Q) within a receptacle
(e.g., a slotted recess) of support hub 50. Each recepta-
cle may include a compression (e.g., coil) spring or
biasing device 46 disposed therein.
[0108] In the foregoing manner, the biasing device of
the cushioning mechanisms 38 may compress in re-
sponse to a downward force placed on blade cartridge
22,with such compression biasingagainst the downward
force. In doing so, such compression may absorb/dam-
pen the downward force to cushion use of the blade
cartridge22. Furthermore, since the cushioningmechan-
isms 38 of each support arm 30 is independent of one
another, the cushioningmechanism 38may enable each
lateral end of the blade cartridge 22 to move and/or be
cushioned independently. It should be understood that in
other embodiments of shaving device 10, the blade car-
tridge support member 24 may not include a cushioning
mechanism 38.
[0109] Referring now to FIGS. 47 and 50, the head
assembly 20may be selectively detachably connectable
to the handle 60 by the user. Asmay be appreciated, any
mechanism for selectively coupling the blade cartridge
support member 24 to the handle 60 may be used. The
blade cartridge support member 24 may include a sup-
port hub 50 (e.g., as shown in FIG. 50), which may be
centrally disposedbetween the two support arms30. The
support hub 50 includes a mechanical connection ele-
ment52whichmechanically connects thebladecartridge
support member 24 to a mechanical connection element
64 of elongated shaft 62 of handle 60 (e.g., as generally
illustrated in FIG. 1A).
[0110] For example, as shown by FIG. 50, one embo-
diment of a connection element 52 of the blade cartridge
support member 24 comprises a rectangular (e.g.,
square) shank 54 which is configured to fit within a
corresponding recess 66 (e.g., rectangular and/or
square recess) of connection element 64 of handle 60.
In order to provide a positive mechanical connection,
rectangular shank 54 includes a plurality of deformable
(cantilevered) and/or spring loaded engagement tabs 56
which engage within engagement apertures 68 and fixes

(e.g., locks) the position of the head assembly 20 relative
to the handle 60. The deformable (cantilevered and/or
spring loaded) engagement tabs 56may, in one embodi-
ment, be configured to bemoved out of engagement with
the engagement apertures 68 upon depressing of an
actuation button 100 (e.g., as shown in FIGS. 47‑49).
Alternatively, the engagement tabs 56 may be pressed
inwardlymanually by the user, for example, using his/her
thumbs and/or fingers of each hand respectively.
[0111] Once the engagement tabs 56 are engaged
within the engagement apertures 68, the head assembly
20 and handle 60 may be generally inhibited from separ-
ating from one another. Thereafter (e.g., after the useful
life of the blade cartridge 22), the head assembly 20 and
handle 60may be detached from one another by depres-
sing the engagement tabs 56 inward (e.g., manually
using the user’s fingers and/or by depressing a button
or the like disposed on the handle 60 and/or the dispo-
sable head assembly 20) out of engagement with the
engagement aperture 68, and pulling the shank 54 of the
bladecartridgesupportmember24outof the recess66of
the handle 60. The used head assembly 20/blade car-
tridge 22may then be replaced with a fresh head assem-
bly 20/blade cartridge 22. Thus, as may be understood
the head assembly 20 is selectively detachably connect-
able to the handle 60 by the user.
[0112] Although the shank54and recess 66are shown
as part of the blade cartridge support member 24 and the
handle 60, respectively, it should be appreciated that the
arrangement of the shank 54 and recess 66 may be
switched (e.g., the shank 54 and recess 66 may be part
of the handle 60 and the blade cartridge support member
24, respectively, see, for example, FIG. 5). Additionally
(or alternatively), while the deformable (cantilevered or
spring loaded) engagement tabs 56 and the engagement
apertures 68 are shown as part of the shank 54 and
recess 66, respectively, it should be appreciated that
the arrangement of the deformable (cantilevered or
spring loaded) engagement tabs 56 and the engagement
apertures 68 may be switched (e.g., the deformable
(cantilevered or spring loaded) engagement tabs 56
and the engagement apertures 68 may be part of the
recess 66 and the shank 54, respectively). Again, it
should be appreciated that the connection element 52
is not limited to arrangement illustrated and/or described
herein unless specifically claimed as such, and that any
connection element 52 that allows a user to selectively
releasably couple the head assembly 20 to the handle 60
may be used.
[0113] Turning now to FIGS. 46, 51, and 52, another
embodiment of the razor10havingahinge74 isgenerally
illustrated. While the razor 10 of FIGS. 25‑27 may be
used with any blade cartridge known to those skilled in
the art, the razor 10 of FIGS. 25‑27 may be particularly
useful with a blade cartridge 22 having at least one face
140 with at least one razor 142 aligned to cut in a first
shaving directionD1andat least one razor 142 aligned to
cut in a second shaving direction D2 (e.g., but not limited
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to, the blade cartridge 22 as generally illustrated in FIG.
37).
[0114] The hinge 74 may be configured to allow the
head assembly 20 to rotate from the position generally
illustrated inFIG. 46 to the position generally illustrated in
FIGS. 51 and 52. The handle 60 may include a first
(proximal) shaft portion 75 (FIGS. 51‑52) coupled to a
second (distal) shaft portion 77 by way of one or more
hinges 74. The hinge 74may include any hingemechan-
ism known to those skilled in the art, andmay include, for
example, a locking mechanism (e.g., but not limited to, a
locking pawl, ratchet mechanism, or the like) configured
to allow the user to generally lock or fix the relative
position of the first shaft portion 75 relative to the second
shaft portion 77 (e.g., the head assembly 20 relative to
the handle 60).
[0115] For example, the hinge 74may be configured to
allow the first shaft portion 75 to swing approximately 90
degrees generally along the direction of arc S from the
position shown in FIG. 46 to the position shown in FIGS.
51 and 52. It may be appreciated that the hinge 74 allows
the first shaft portion 75 to swing in a direction (e.g., plane
or axis) that is generally perpendicular to cutting edge
axisCE (not shown for clarity) of thecuttingedgeofoneor
more of the razor blades 142 of the head assembly 20
when the razor 10 is in the position illustrated in FIG 47.
[0116] The handle 60 (e.g., the first shaft portion 75)
and/or the support hub 50mayoptionally include a swivel
or pivot 177configured toallow theuser to swivel or rotate
theblade cartridge22approximately 90degrees (e.g., as
indicated by arrow E in FIGS. 51 and 52) in an axis that is
generally parallel to the longitudinal axis of the first shaft
portion 75 and/or the support hub 50 such that the cutting
edge axis CE of the cutting edge of one or more of the
razor blades 142 of the head assembly 20 is aligned
generally parallel to the longitudinal axis of the handle
60 as generally illustrated in FIGS. 51 and 52. The swivel
177may include any swivel or pivotmechanismknown to
those skilled in the art, and may include, for example, a
locking mechanism (e.g., but not limited to, a locking
pawl, ratchet mechanism, or the like) configured to allow
the user to generally lock of fix the relative position of the
blade cartridge 22 relative to the first shaft portion 75
and/or support hub 50.
[0117] Alternatively, the user maymanually detach the
headassembly20 from thehandle60and rotate thehead
assembly 20 to the desired position as shown. For ex-
ample, the connection between the head assembly 20
and the handle 60 may be configured to allow the head
assembly 20 to be aligned in two or more different or-
ientations relative to the handle 60. By way of a non-
limiting example, the connection between the head as-
sembly 20 and the handle 60 may be generally symme-
trical, for example, generally circular and/or square.
[0118] A razor 10 having a hinge 74 and swivel 177 as
described abovemay be particularly useful for shaving a
user’s head and/or body. In particular, having the cutting
edgeaxisCEof the cutting edge151of oneormoreof the

razor blades 142 of the head assembly 20 aligned gen-
erally parallel to the longitudinal axis L of the handle 60as
generally illustrated in FIGS. 51 and 52 may facilitate
shaving a user’s headand/or body comparedwith having
the cutting edge axis CE of the cutting edge of the razor
blades 142 aligned generally perpendicular to the long-
itudinal axis L of the handle 60 as generally illustrated in
FIG. 46.
[0119] The blade cartridge 22 in FIGS. 46, 51 and 52
may optionally include any hinge and/or resistive pivot
mechanism described herein to allow the blade cartridge
22 to rotate about the pivot axis PA (e.g., as generally
illustrated by arrow T). While not a limitation of the pre-
sent disclosure unless specifically claimed as such, the
blade cartridge 22 may include any of the resistive pivot
mechanisms described in FIGS. 11‑17. The resistive
pivot mechanisms described in FIGS. 11‑17 may be
particularly suited for use with the hinge 74 and swivel
177 since they do not include the biasing pin 92. As such,
the blade cartridge 22 may be located closer to the
second shaft portion 77 when arranged in the position
shown in FIGS. 51 and 52.
[0120] As discussed herein, a razor 10 having a hinge
74 and swivel 177 may be used with any blade cartridge
22 described herein. By way of a non-limiting example, a
razor 10 having a hinge 74 and swivel 177 with a blade
cartridge having three faces (i.e., a first face 140, a
second face 156, and a third face 240) is generally
illustrated in FIG. 53.
[0121] With reference toFIGS.51‑53, the razor10 (and
in particular, the blade cartridge 22) may optionally in-
cludeoneormore (e.g., a plurality) ofwash-out apertures
102. Thewash-out apertures 102maybe disposed along
one or more of the edge faces 104 of the blade cartridge
22, andmay be configured to generally prevent the blade
cartridge22 fromcloggingwithhair and/or shavingcream
during the shaving process. In particular, the wash-out
apertures 102 may allow hair and/or shaving cream to
"wash through" thewash-out apertures102by rinsing the
blade cartridge 22 with water.
[0122] Turning now to FIG. 54, one embodiment of a
headassembly20 includinga resistiveswingmechanism
540 is generally illustrated. The head assembly 20 in-
cludes one or more arms 30 that are rotatably coupled to
the support hub 50. The resistive swing mechanism 540
may include one or more biasing devices (e.g., but not
limited to, a spring or the like) configured to urge one or
more of the arms 30 in a direction generally opposite to
arrow W. In use, the user may apply a force generally in
the direction of arrow W while shaving and the resistive
swing mechanism 540 may allow the blade cartridge 22
to swing in the direction of arrow W. It should be appre-
ciated that while the arms 30 are illustrated mo-
ving/swinging relative to the support hub 50, first section
44of thearms30maybestationary relative to thesupport
hub 50 and second section 40 of the arms 30 may be
biasedasdescribedherein toallow thebladecartridge22
to swing in the direction of arrow W. Alternatively (or in
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addition), the resistive swing mechanism 540 may be
incorporated into the hinge pin 76, for example, as gen-
erally illustrated in FIGS. 47‑49. As such, the head as-
sembly 20 may be biased generally in the direction
opposite of arrow W relative to the handle 60, and the
head assembly 20maymove generally in the direction of
arrowW relative to the handle 60when the user applies a
force while shaving.
[0123] Turning toFIGS. 55‑57, another embodiment of
a resistive pivot mechanism is generally illustrated. The
resistive pivot mechanism may include a blade cartridge
pivot biasing mechanism 90 and/or a blade cartridge
rotation limiter 35. As explained herein, the blade car-
tridge pivot biasing mechanism 90 may allow the blade
cartridge 22 to rotate both clockwise and counter clock-
wise about the pivot axis PA relative to the initial starting
position. The initial starting position may correspond to a
location/orientation/position of the blade cartridge 22
relative to the blade cartridge support member 24 and/or
handle 60 when no external forces are applied to the
blade cartridge 22. Each face (e.g., face 140, 156) may
have a corresponding initial starting position.
[0124] The resistive pivot mechanism may create a
biasing force which urges the blade cartridge 22 towards
an initial starting position. For example, the biasing force
created by the blade cartridge pivot biasing mechanism
90 may include a spring force and/or a magnetic force.
The magnetic force may be an attractive magnetic force
(e.g., a magnetic force causing the blade cartridge 22 to
be urged/pulled towards the blade cartridge support
member 24 or handle 60) and/or a repelling magnetic
force (e.g., a magnetic force causing the blade cartridge
22 to be urged away from the blade cartridge support
member 24 or handle 60). The magnetic force (either
attractive and/or repelling) may be between (e.g., gen-
erated by) two or more magnets having their poles
aligned to either create an attractive or repelling force.
For example, one or more magnets may be coupled/se-
cured to the blade cartridge 22 and one ormoremagnets
may be coupled/secured to the blade cartridge support
member 24.
[0125] Themagnetic forcemay be generated between
one or more magnets coupled/secured to the blade car-
tridge 22 and a ferromagnetic material coupled/secured
to the blade cartridge support member 24 (it should be
appreciated that the arrangement of themagnets and the
ferromagnetic material relative to the blade cartridge 22
and blade cartridge support member 24 may also be
reversed).
[0126] One or more of the magnets may be either
permanent magnets and/or electromagnets. It may also
be appreciated that when an electromagnet is used, the
current may be adjusted to selectively change the orien-
tation of the resulting magnetic field.
[0127] With reference toFIG. 55, one embodiment of a
blade cartridge pivot biasing mechanism 90 that creates
a magnetic biasing force to urge the blade cartridge 22
towards the initial starting position is generally illustrated.

In the illustrated embodiment, the blade cartridge pivot
biasing mechanism 90 comprises at least one magnet
99a located in the blade cartridge 22 (which may be
referred to as a blade cartridge magnet 99a) and at least
one magnet 99b located in the blade cartridge support
member24 (whichmaybe referred toasabladecartridge
support member magnet 99b). One or more of the blade
cartridge magnet(s) 99a and/or the blade cartridge sup-
portmembermagnet(s) 99bmay be permanentmagnets
and/or electromagnets. The power source (e.g., one or
more batteries or the like) for the electromagnet is not
shown for clarity.
[0128] Asshown, oneormoreblade cartridgemagnets
99amay be located within the blade cartridge frame 188.
For example, one or more blade cartridge magnets 99a
mayextend longitudinally alonganaxis generally parallel
to the pivot axis PA of the blade cartridge frame 188. In
particular, one ormore blade cartridgemagnets 99amay
be disposed along outer longitudinal regions 157, 159 of
thebladecartridge frame188 (e.g., adjacentblades142),
which may be further understood to be the front edge
region 157 and the rear/aft edge region 159 relative to
cutting direction as explained herein.
[0129] In addition to, or as an alternative to being
located in the outer longitudinal region(s) 157, 159 of
the blade cartridge frame 188, one or more blade car-
tridge magnets(s) 99a may be located in one or both of
the outer lateral regions 161, 163 of the blade cartridge
frame 188 of the blade cartridge 22. The blade cartridge
magnet(s) 99a may be fully encapsulated within the
blade cartridge frame 188 (i.e. not visible) or may have
one or more exposed surfaces on the blade cartridge
frame 188.
[0130] Whenoneormore blade cartridgemagnets 99a
are located in theouter longitudinal region 157, 159of the
blade cartridge frame 188, one or more cooperating
blade cartridge support member magnets 99b may be
located in a portion of the blade cartridge support mem-
ber 24 which is opposed beneath the outer longitudinal
region157,159of thebladecartridge frame188when the
blade cartridge 22 is in its use position. More particularly,
the blade cartridge support member magnet 99b may be
located in thebase45of theyoke47of thebladecartridge
support member 24, which may include a proximal sec-
tion 44 of at least one of the support arms 30.
[0131] Alternatively, or in addition to the above, when
one or more blade cartridge magnets 99a are located in
the outer lateral region 161, 163 of the blade cartridge
frame 188, one or more cooperating blade cartridge
support member magnets 99b may be located in a cor-
responding distal section 40 of at least one of the support
arms 30.
[0132] As explained in greater detail below, the mag-
netic fields generated by the blade cartridge magnet(s)
99a and blade cartridge support member magnet(s) 99b
may create an attractive and/or repelling biasing force
that urges the blade cartridge 22 towards the initial start-
ing position. The magnetic biasing force may urge the
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blade cartridge 22 towards the initial starting position as
long as the blade cartridge 22 is within a range of pre-
determined pivot angles θ, and more particularly at an
intermediate pivot angle θ in a middle of the range of
predetermined pivot angles, as shown in FIG. 56.
[0133] With respect to operation, as best shown inFIG.
56, the cooperating blade cartridge magnet(s) 99a and
blade cartridge support member magnet(s) 99b are ar-
ranged such that the polarity of their respectivemagnetic
fields, as shown by their north poles N and south poles S,
are either attracted and/or repelling to each other over a
range of predetermined pivot angles, with the interaction
of the attractive and/or repelling magnetic fields increas-
ing towards a maximum level at the intermediate pivot
angle θ in a middle of the range of predetermined pivot
angles θ (e.g., generally corresponding to the initial start-
ing position).
[0134] Asshown, the rangeof pivot angles θ, aswell as
the intermediate pivot angle θ where the force of the
attracting and/or repelling magnetic fields is at its great-
est level, may be determined by the angle formed be-
tween the front face 140 of the blade cartridge 22 and a
longitudinal axis of the longitudinal axis L of the handle 60
of the shaving device 10.
[0135] Thus, it shouldbeunderstood that the cooperat-
ing blade cartridge magnet(s) 99a and blade cartridge
support member magnet(s) 99b are arranged such that
themagnetic interaction between the interacting (attract-
ing and/or repelling) magnetic fields of the cooperating
blade cartridge magnet(s) 99a and blade cartridge sup-
port member magnet(s) 99b varies with a rotation of the
blade cartridge 22 and a rotational position of the blade
cartridge 22.
[0136] Furthermore, it should also be understood, that
when the cooperating blade cartridgemagnet(s) 99a and
blade cartridge support member magnet(s) 99b are ar-
ranged such that there is amagnetic interaction between
the attracting and/or repelling magnetic fields of the co-
operating blade cartridge magnet(s) 99a and blade car-
tridge support member magnet(s) 99b, the force of the
interacting (attracting and/or repelling) magnetic fields
will rotate theblade cartridge22 towards the intermediate
pivot angle θ in a middle of the range of predetermined
pivot angles θ, i.e. to a position where the blade cartridge
magnet(s) 99a and blade cartridge support member
magnet(s) 99b are aligned (e.g., fully aligned) with one
another and the interaction of the magnetic fields is at its
greatest force (e.g., the initial starting position), absent
any overriding biasing force.
[0137] Referring now to FIG. 57, shaving device 10
may optionally include a blade cartridge rotation limiter
35. Blade cartridge rotation limiter 35 allows the user to
rotate the blade cartridge 22 about the pivot axis PA to
select one of a plurality of sides/faces 140, 156, and that
allows the blade cartridge 22 to rotatewithin a predefined
rotation range while at the selected blade/face position
during normal use of the razor to conform to the user’s
skin contours.

[0138] Blade cartridge rotation limiter 35 may include
at least one pawl 220 configured to extend generally
upward from arm 30. The pivot pin/cylinder 34 of blade
cartridge 22 may include a plurality of recesses 222
configured to receive a distal end 224 of the pawl 220.
The location of the recesses 222mayeach correspond to
oneof theplurality of faces140, 156of thebladecartridge
22.When the distal end 224of the pawl 220 is engaged in
recess 222, each recess 222 may allow the blade car-
tridge 22 to rotate in a range of 1 to 90 degrees, andmore
particularly in a range of 2 to 45 degrees, and even more
particularly in a range of 5 to 30 degrees.
[0139] The pawl 220 may be located at the end of a
slidable thumb switch release 28 (FIG. 57), which is
biased by upward (engagement) by a spring 29. Slidable
thumb switch release 28 may be depressed downward
against the bias of spring 29 to remove the distal end 224
of the pawl 220 from recess 222 to rotate blade cartridge
22 outside the confines and limitations of recess 222.
After being retracted, the slidable thumb switch release
28 may be released, and the distal end 224 of the pawl
220 may enter a different recess 222 corresponding to
another face (e.g., 140, 156) of the blade cartridge 22
after rotation of the blade cartridge 22 thereto. The size of
the recess 222 and the pawl 220 will therefore determine
the range of rotation corresponding to each face (e.g.,
140, 156) of the blade cartridge 22.
[0140] In the foregoing embodiment, pawl 220 and
more particularly distal end 224, may be rigid and non-
deformable. However, in an alternative embodiment, at
least the distal end 224 of the pawl 220may be resiliently
deformable and slidable thumb switch release 28may be
eliminated. In such embodiment, pawl 220 and more
particularly distal end 224, may be disengaged from
recess 222 by deformation of the pawl 220 with a rotation
force applied to the blade cartridge 22.
[0141] It should also be appreciated that while the
recess 222 is illustrated as being part of the blade car-
tridge 22 and the pawl 220 is illustrated as being coupled
to the blade cartridge supportmember 24, the orientation
of these components may be reversed.
[0142] It should be appreciated that the blade cartridge
pivot biasing mechanism 90 of FIGS. 55‑57 may be
incorporated into any resistive pivot mechanism de-
scribed herein. For example, the blade cartridge pivot
biasing mechanism 90 of FIGS. 55‑57 may be combined
within any blade cartridge rotation limiter 35 described
herein.
[0143] Turning now to FIGS. 58‑64, yet another embo-
diment of a resistive pivot mechanism is generally illu-
strated. With reference to FIG. 58, the resistive pivot
mechanism may include a blade cartridge pivot biasing
mechanism 90 configured to apply a magnetic biasing
force to urge the blade cartridge 22 towards the initial
starting position while allowing the blade cartridge 22 to
rotate clockwise and counter clockwise about the pivot
axis PA, and/or a blade cartridge rotation limiter 35 to
allow the blade cartridge 22 to rotate within a predefined
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range from the initial starting position.
[0144] Turning now to FIGS. 59A and 60, a partially
transparent view of the blade cartridge pivot biasing
mechanism 90 and blade cartridge rotation limiter 35 is
generally illustrated in which the blade cartridge support
member 24 is partially transparent. Similar to the embo-
diment of FIGS. 55‑57, the blade cartridge pivot biasing
mechanism 90 of FIGS. 58‑64 features a plurality of
magnets 99a, 99b that are arranged such that the mag-
netic fields cause the blade cartridge 22 to be biased
towards the initial starting position. Additionally, blade
cartridge rotation limiter 35 of FIGS. 58‑64 features one
or more detents, pawls (e.g., resiliently deformable
pawls), and/or recesses on the blade cartridge 22 and/or
the blade cartridge support member 24 that are config-
ured to generally limit the rotation of the blade cartridge
22 within a predefined range of rotation relative to the
initial starting position and/or to provide an indication to
the user that another face (e.g., 140 or 156) of the blade
cartridge 22 is being selected.
[0145] With continued reference toFIGS. 59‑60aswell
as FIGS. 61‑62, one embodiment of the blade cartridge
support member 24 is generally illustrated. The blade
cartridge support member 24 includes one ormore blade
cartridge support member magnets 99b coupled to one
or more of the support arms 30. The blade cartridge
support member magnets 99b may be placed anywhere
on the blade cartridge support member 24 such as, but
not limited to, generally below or above the pivot axis
PA/pivot receptacles 32. While the blade cartridge sup-
port member magnets 99b are generally illustrated hav-
ing agenerally cylindrical shape, it should beappreciated
that the blade cartridge support member magnets 99b
mayhaveother shapes. For example, the blade cartridge
support member magnets 99b may have a generally
arcuate shape that generally extends along a rotation
radius from pivot axis PA that generally corresponds to
the distance (i.e., radius) of the blade cartridge magnet
99a from the pivot axis PA as described herein. Addition-
ally, while only one blade cartridge support member
magnet 99b is shown coupled to each arm 30, one or
more arms 30 may have a plurality of blade cartridge
support member magnets 99b or no blade cartridge
support member magnets 99b.
[0146] The blade cartridge support member 24 may
also optionally include one or more detents, pawls, an-
d/or recesses 6102 that engage with corresponding ele-
ments of the blade cartridge 22 to generally limit the
rotation of the blade cartridge 22 within a predefined
range of rotation relative to the initial starting position
and/or to provide an indication to the user that another
face (e.g., 140 or 156) of the blade cartridge 22 is being
selected. In the illustrated embodiment, the blade car-
tridge support member 24 is shown having one detent
6102 extending generally outwardly from each support
arm30. The detent 6102may be resiliently deformable or
generally rigid. While each support arm 30 is shown
having one detent 6102, it may be appreciated that

oneormoreof thesupport arms30may includeaplurality
of detents 6102 or no detents 6102. Additionally, it should
be appreciated that one or more of the support arms 30
may include one or more recesses and/or pawls config-
ured toengagewith adetent, pawl, or recess on theblade
cartridge 22.
[0147] With continued reference toFIGS. 59‑60aswell
as FIGS. 63‑64, one embodiment of the blade cartridge
22 is generally illustrated. The blade cartridge 22 in-
cludes one ormore blade cartridgemagnets 99a coupled
thereto. For example, the blade cartridge 22may include
one or more (e.g., a plurality) of blade cartridge magnets
99a coupled to one or more lateral ends of the blade
cartridge 22. The blade cartridge magnets 99a may be
arranged about the pivot axis PA, for example, about the
pivot pin/cylinders 34, and may be disposed a distance
(e.g., radius) from the pivot axis PA such that the blade
cartridge magnets 99a and the blade cartridge support
magnets 99b are generally aligned at generally the same
distance (radius) from the pivot axis PA. The magnets
99a, 99b may also be aligned such that the separation
distance Dsep (FIG. 59A) between the blade cartridge
magnets 99a and the blade cartridge support magnets
99b is generally minimized when the magnets 99a, 99b
are aligned and generally facing each other. Aligning the
magnets 99a, 99b such that the radius from the pivot axis
PA is generally the same may enhance the biasing force
of the magnets 99a, 99b, thereby increasing the biasing
force urging the blade cartridge 22 towards the initial
starting position.
[0148] While the blade cartridge 22 in FIGS. 63 and 64
is illustrated having four blade cartridge magnets 99a on
each end, it should be appreciated that this is an illus-
trative example and that the blade cartridge 22may have
greater than or less than four blade cartridge magnets
99a. Additionally, one or more of the blade cartridge
magnets99amayhaveagenerally arcuate shapehaving
a radius that generally corresponds to the distance (e.g.,
radius) of the blade cartridge support magnets 99b from
the pivot axis PA. Moreover, while the blade cartridge
support member 24 in FIGS. 61 and 62 is illustrated
having one blade cartridge support member magnet
99b on each arm 30, it should be appreciated that this
is an illustrative example and that the blade cartridge
support member 24 may have greater than or less than
one blade cartridge support member magnet 99b on
each arm 30 (e.g., only one arm 30 may include one or
more blade cartridge support member magnet 99b or
both arms may include at least one blade cartridge sup-
port member magnet 99b).
[0149] As discussed herein, the blade cartridge mag-
nets 99a and the blade cartridge support member mag-
nets 99b may be arranged to bias the blade cartridge
towards an initial starting position. The blade cartridge
magnets 99a and the blade cartridge support member
magnets99bmay thereforebearranged inanymanner to
achieve this effect. For example, FIGS. 59B, 59C, and
59D generally illustrate various embodiments of possible
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arrangements of the blade cartridge magnets 99a and
the blade cartridge support member magnets 99b, along
with possible alignments of the various poles of the blade
cartridge magnets 99a and the blade cartridge support
member magnets 99b. It should be appreciated that this
is provided for illustrative purposes only, and that the
present disclosure is not limited to a particular arrange-
ment of the blade cartridge magnets 99a and the blade
cartridge support member magnets 99b unless specifi-
cally claimed as such.
[0150] The blade cartridge 22 may also optionally in-
clude one or more detents, pawls, and/or recesses 6302
that engage with corresponding detents, pawls, and/or
recesses 6102 of the blade cartridge support member 24
to generally limit the rotation of the blade cartridge 22
within a predefined range of rotation relative to the initial
starting position and/or to provide an indication to the
user that another face (e.g., 140 or 156) of the blade
cartridge 22 is being selected.
[0151] In the illustrated embodiment, the blade car-
tridge 22 is shown having one or more detents 6302
extending generally outwardly from one or more lateral
ends of the blade cartridge 22. The detents 6302 may be
arranged about the pivot axis PA, for example, about the
pivot pin/cylinders 34, and may be disposed a distance
(e.g., radius) from the pivot axis PA such that the detents
6302 of the blade cartridge 22 and the detent 6102 of the
blade cartridge supportmember 24 are generally aligned
atgenerally thesamedistance (radius) from thepivot axis
PA. The detents 6102, 6302 may extend outwardly from
blade cartridge support member 24 and the blade car-
tridge 22, respectively, such that detents 6102, 6302
generally interfere with each as the blade cartridge 22
is rotated about the pivot axis PA. For example, the
detents 6102, 6302 may generally contact each other
as the blade cartridge 22 is rotated about the pivot axis
PA. The contact of the detents 6102, 6302may generally
inhibit further rotation of the blade cartridge 22 in the
clockwise and/or counter clockwise direction.
[0152] For example, two detents 6302a, 6302bmaybe
aligned on generally opposite sides of the pivot axis PA
(e.g., generally 180 degrees apart from each other).
Aligning the detents 6302a, 6302b 180 degrees apart
fromeachotherwill generally allow theblade cartridge22
to rotate approximately 90 degrees in each direction
(e.g., clockwise and counter clockwise) from the initial
starting position. It should be appreciated that the num-
ber of and alignment of the detents 6302may be selected
to allow the blade cartridge 22 to rotate within any pre-
defined range. By way of example, additional detents
6302 may be arranged less than 180 degrees from each
(e.g., less than 90 degrees from the initial starting posi-
tion) to allow the blade cartridge 22 to rotate less than 90
degrees from the initial starting position.
[0153] According to one embodiment, the detents
6102, 6302 may be generally rigid. As such, contact
between the detents 6102, 6302 will generally prevent
further rotation of the blade cartridge 22 without applica-

tion of a face selection force. As used herein, a face
selection force is defined as an amount of force in excess
of the normal force applied to the blade cartridge 22
during normal shaving. To rotate the blade cartridge 22
beyond the predefined rotation range to select a different
face (e.g., 140 or 156), the user may apply a face selec-
tion force to the blade cartridge 22 that may cause one or
more of the support arms 30 of the blade cartridge sup-
port member 24 to deflect outwardly and increase the
separation distance Dsep between the blade cartridge 22
and the blade cartridge support member 24, thereby
allowing the detents 6302 of the blade cartridge 22 to
rotate past the detents 6102 of the blade cartridge sup-
port member 24. Once the detents 6302 of the blade
cartridge 22 past beyond the detents of the blade car-
tridge support member 24, the resistive force applied by
the blade cartridge support member 24 against the blade
cartridge22will significantly decrease, thereby indicating
to the user that another face (e.g., 140, 156) has been
selected. The face selection force may be selected such
that user will have to deliberately apply the necessary
force to select a face so that another face cannot be
selected accidentally during normal shaving use.
[0154] It should be appreciated that while the blade
cartridge 22 and blade cartridge support member 24 are
shown having two detents 6302 and one detent 6102 on
each end, respectively, the number and arrangement of
the detents 6302, 6102may be switched and/or changed
depending on the intended application.
[0155] Additionally, it should be appreciated that while
the detents 6302, 6102 have been described as being
rigid, one or more of the detents 6302, 6102 may be
resiliently deformable. In such an arrangement, the sup-
port arms30maybegenerally rigid (i.e., the support arms
30 do not have to deflect in order to select another face).
[0156] Moreover, it should be appreciated that one or
more of the detents 6302, 6102 may be replaced with a
recess and/or a pawl. By way of a non-limiting example,
the detents 6302 on the blade cartridge 22 may be
replaced with a recess, and a detent 6102 on the blade
cartridge support member 24 may be received within the
recess. The length of the recess may generally corre-
spond to the desired predefined range of rotation about
the pivot axis PA. To select another face, the user will
apply a face selection force that either deforms the detent
6102 and/or deflects the support arms 30. Of course, the
detent 6102 on the blade cartridge support member 24
maybe replacedwith a recessand thedetent 6302on the
blade cartridge 22 may be received within the recess.
Alternatively, in case, one or more of the detents 6302,
6102 may be replaced with a pawl (e.g., a resiliently
deformable pawl) that engages a corresponding recess
on the blade cartridge 22 and/or blade cartridge support
member 24. Moreover, one or more of the detents 6302,
6102 may engage a corresponding pawl (e.g., resiliently
deformable pawl) on the blade cartridge 22 and/or blade
cartridge support member 24.
[0157] It should further be appreciated that the blade
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cartridgepivotbiasingmechanism90ofFIGS.58‑64may
be incorporated into any resistive pivot mechanism de-
scribed herein. For example, the blade cartridge pivot
biasing mechanism 90 of FIGS. 58‑64 may be combined
within any blade cartridge rotation limiter 35 described
herein.Moreover, theblade cartridge rotation limiter 35of
FIGS. 58‑64 may be used with any blade cartridge pivot
biasing mechanism 90 described herein. While the mag-
nets 99a, 99b are shown on the lateral ends of the blade
cartridge 22 and the support arms 30 of the blade car-
tridge support member 24, it should be appreciated that
the magnets 99a, 99b may be disposed in the front edge
region157anda rear/aft edge region159aswell as in the
yoke region 47 (e.g., as generally illustrated in FIGS.
55‑57).
[0158] It should also be further appreciated that while
the cartridge pivot biasing mechanism 90 is shown hav-
ing both blade cartridgemagnets 99aandblade cartridge
support member magnets 99b, either of these magnets
99a, 99b may be eliminated and replaced with a ferro-
magnetic element such that the remainingmagnet 99a or
99b will generate an attractive magnetic biasing force
urging the blade cartridge 22 towards the initial starting
position.
[0159] Turning now to FIGS. 65‑69, a further embodi-
ment of a resistive pivot mechanism is generally illu-
strated. The resistive pivot mechanism may include a
blade cartridge pivot biasing mechanism 90 and/or a
blade cartridge rotation limiter 35. As explained herein,
the blade cartridge pivot biasing mechanism 90 may
allow the blade cartridge 22 to rotate both clockwise
and counter clockwise about the pivot axis PA relative
to the initial starting position. The initial starting position
may correspond to a location/orientation/position of the
blade cartridge 22 relative to the blade cartridge support
member 24and/or handle 60whennoexternal forces are
applied to the blade cartridge 22. Each face (e.g., face
140, 156) may have a corresponding initial starting posi-
tion.
[0160] The cartridge pivot biasing mechanism 90 may
include any cartridge pivot biasing mechanism 90 de-
scribed herein. In the embodiment illustrated in FIGS.
65‑69, the cartridgepivot biasingmechanism90 includes
oneormoremagnets99aand/or99bconfigured tocreate
a magnetic biasing force as described herein. Thus, for
the sake of brevity, the details of the cartridge pivot
biasing mechanism 90 will not be described in further
detail.
[0161] With continued reference to FIG. 65 as well as
FIGS. 66‑67, one embodiment of the blade cartridge
support member 24 is generally illustrated. The blade
cartridge support member 24 may include one or more
biasedpawlsor pins6602.Thebiasedpawlsor pins6602
may include a cylinder 6604 and a pin 6606 biased, for
example, by a spring, pneumatic pressure, or the like.
The cylinder 6604 may be separate from the blade car-
tridge support member 24 or integral (e.g., the cylinder
6604 may be formed by the support arms 30). The pin or

pawl 6606 may be biased to extend outwardly from the
cylinder 6604. While each support arm 30 is illustrated
with a biased pawl/pin 6602, it may be appreciated that
each support arm 30 may have more than one biased
pawl/pin 6602 or no biased pawl/pin 6602.
[0162] With continued reference to FIG. 65 as well as
FIGS. 67‑69,oneembodiment of theblade cartridge22 is
generally illustrated. The blade cartridge 22 may include
one or more cams or recesses 6802 corresponding to
each face (e.g., 140, 156) of the blade cartridge 22. The
camor recess 6802may be coupled to one ormore of the
pivot pin/cylinders 34. The cam or recess 6802 may be
configured to receive and/or engage the pin or pawl 6606
of the biased pawl/pin 6602. The contour and/or length of
the cams or recesses 6802 and the pin/pawl 6606 may
determine the predefined rotation range for the blade
cartridge 22. For example, the pin/pawl 6606 may be
received in and engage a contoured surface (e.g., cam
surface) such that the blade cartridge 22 may rotate with
relative ease within the predefined rotation range during
normal shaving use. To rotate the blade cartridge 22 to
select another face (e.g., 140, 156), the usermay apply a
face selection force to the blade cartridge 22. The face
selection force may be sufficient to cause the pin/pawl
6606 to be retracted against the force of the biasing
mechanism within the cylinder 6604 (e.g., spring or the
like) such that the pin/pawl 6606may disengage the cam
or recess 6802. As the user continues to rotate the blade
cartridge 22, the pin/pawl 6606 will engage another
cam/recess 6802 corresponding to the selected face
(e.g., 140, 156). It should be appreciated that the ar-
rangement of the biased pawl/pins 6602 and the cams
6802 may be switched.
[0163] Turning now to FIGS. 70‑76, a further embodi-
ment of a resistive pivot mechanism is generally illu-
strated. The resistive pivot mechanism may include a
blade cartridge pivot biasing mechanism 90 and/or a
blade cartridge rotation limiter 35. As explained herein,
the blade cartridge pivot biasing mechanism 90 may
allow the blade cartridge 22 to rotate both clockwise
and counter clockwise about the pivot axis PA relative
to the initial starting position. The initial starting position
may correspond to a location/orientation/position of the
blade cartridge 22 relative to the blade cartridge support
member 24and/or handle 60whennoexternal forces are
applied to the blade cartridge 22. Each face (e.g., face
140, 156) may have a corresponding initial starting posi-
tion.
[0164] With reference to FIG. 70, one embodiment of
head assembly 20 is generally illustrated in which the
blade cartridge 22 is shown in cross-section with parts
removed. The blade cartridge 22 is coupled to an axle
7002 by way of a detent plate 7004 that engages one or
more cams 7006 of the axle 7002. The axle 7002 is
biased clockwise and/or counter-clockwise about the
pivot axis PA by way of one or more biasing devices
(e.g., one or more springs including, but not limited to,
one or more torsion springs 7008 that are coupled to one
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or more support arms 30 of the blade cartridge support
member 24 as generally illustrated in FIGS. 71‑73). For
example, oneormoreof the support arms30may include
a cavity, groove, or the like to receive at least a portion of
one or more springs 7008. In particular, at least two
springs 7008 may be at least partially wound around a
portion of the axle 7002 and may engage against one or
more arms/ears 7010 (e.g.,FIG. 71) extending outwardly
from one ormore of the cams 7006 to urge the arms/ears
and the cams 7006 clockwise or counter-clockwise, re-
spectively, about the pivot axis PA. Because the cams
7006 are coupled to the axle 7002, and the axle 7002 is
coupled to the blade cartridge 22 through the detent plate
7004, the springs 7008 thereby urge the blade cartridge
22 either clockwise or counter-clockwise about the pivot
axis PA relative to an initial starting position.
[0165] The detent plate 7004 is coupled/secured to the
frame of the blade cartridge 22. As noted above, the
detent plate 7004 couples the blade cartridge 22 to the
axle 7002. In particular, the detent plate 7004 (FIGS.
74‑76) includes one or more resiliently deformable de-
tents 7402 that engage against cam surfaces 7102 (best
seen in FIG. 71) of the cams 7006 to releasably couple
the detent plate 7004 (and thus the frame of the blade
cartridge 22) to the cams 7006, and thus releasably
couple the frame of the blade cartridge 22 to the axle
7002.
[0166] To select another face, the user may apply a
face selection force to the blade cartridge 22 to urge the
blade cartridge 22 either clockwise or counter-clockwise.
As the blade cartridge 22 rotates, the springs 7008 will
apply a resistive force. Once resistive force of the springs
exceeds the clamping force of the resiliently deformable
detents 7402, the resiliently deformable detents 7402will
disengage from the cam surface 7102, thereby allowing
the detent plate 7004 (and thus the frame of the blade
cartridge 22) to rotate relative to the cams 7006 and the
axle 7002. As the user continues to rotate the blade
cartridge 22 around the cams 7006 and axle 7002, the
resiliently deformable detents 7402 will engage against
the cam surface in an alignment corresponding to the
selected face (e.g., 140, 156). For example, the usermay
rotate the blade cartridge 22 approximately 180 degrees
once the resiliently deformable detents 7402 disengage
from the cams 7006. Once the desired face of the blade
cartridge 22 has been selected, the user releases the
blade cartridge 22 and the springs 7008 will cause the
blade cartridge 22 to be aligned (e.g., centered) at the
new initial starting position within the predefined rotation
range.
[0167] According to another feature of the present
disclosure, the head assembly 20 may be coupled to
the handle 60 using one or more magnets. For example,
one or more magnets may be coupled/secured to a
portion of the head assembly 20 and one or more mag-
nets may be coupled/secured to a portion of the handle
60 (e.g., the collar). The magnets in the head assembly
20 and handle 60 may be configured to generate an

attractivemagnetic force that is sufficient to join the head
assembly 20 to the handle 60 during normal shaving use.
Additionally, one or more mechanical fasteners (e.g.,
clips, snaps, threads, posts, recesses, etc.)maybeused.
For example, the head assembly 20 may include a re-
cess/cavity configured to receive a post/protrusion ex-
tending from the handle 60. While the head assembly 20
and the handle 60 may each include magnets, it should
be appreciated that only the head assembly 20 or the
handle 60 may include one or more magnets, and the
other component may include a ferromagnetic material
that is attractedby themagnetic field of themagnets.One
or more of the magnets may include an electromagnet
and/or permanent magnet. It should also be appreciated
that the magnetic coupling of the head assembly 20 and
the handle 60 may be used with any head assembly 20
and handle 60 described herein.
[0168] Turning now to FIGS. 77‑78, one embodiment
of a head assembly 20 and a handle 60 configured to be
coupled together using one or more magnets consistent
with the present disclosure is generally illustrated. In
particular, FIG. 77 generally illustrates the head assem-
bly 20and thehandle 60 in a dissembled state,whileFIG.
78 generally illustrates the head assembly 20 and the
handle60 inanassembledstate. It shouldbeappreciated
that the magnetic connection described herein may be
used with any head assembly known to those skilled in
the art including, but not limited to, any head assembly
described herein.
[0169] As may be seen, one or more magnets 7702
may be coupled/secured to a portion of the head assem-
bly 20 and one or more magnets 7704 may be coupled/-
secured to a portion of the handle 60 (e.g., the collar
7714). Themagnets 7702, 7704 in the head assembly 20
and handle 60 may be configured to generate an attrac-
tive magnetic force that is sufficient to join the head
assembly 20 to the handle 60 during normal shaving
use. Additionally, one or more mechanical fasteners
(e.g., clips, snaps, threads, posts, recesses, etc.) may
beused.Forexample, theheadassembly20may include
a recess/cavity 7706 configured to receive a post/protru-
sion 7708 extending from the handle 60 (though it should
be appreciated that the arrangement of the recess/cavity
7706 and post/protrusion 7708 may be switched).
[0170] While the head assembly 20 and the handle 60
may each include magnets 7702, 7704, optionally the
head assembly 20 or the handle 60 may include one or
more magnets, and the other component may include a
ferromagnetic material that is attracted by the magnetic
field of the magnets. One or more of the magnets 7702,
7704 may include an electromagnet and/or permanent
magnet. It should also be appreciated that the magnetic
coupling of the head assembly 20 and the handle 60may
be used with any head assembly 20 and handle 60
described herein.
[0171] One or more magnets 7702, 7704 may be ex-
posed to the exterior surface 7710, 7712 of the head
assembly 20 and/or handle 60. In such an embodiment,
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oneormoremagnets 7702, 7704may contact eachother
when in the assembled state.
[0172] Alternatively (or in addition), one or more mag-
nets 7702, 7704 may be covered by the exterior surface
7710, 7712 of the head assembly 20 and/or handle 60. In
such an embodiment, one or more magnets 7702, 7704
may not contact each other and instead, a magnetic
space or gap may exist between the magnets 7702,
7704 when in the assembled state. Providing amagnetic
space or gap between the magnets 7702, 7704 when in
the assembled state may allow the head assembly 20 to
move longitudinally (e.g., generally along arrow 7802 in
FIG. 78) relative to the handle 60. This movement of the
headassembly 20 relative to thehandle60mayprovide a
shock absorbing effect while shaving and/or serve as an
indicator to the user that the user is applying too much
pressure while shaving. According to one embodiment,
the post/protrusion 7708 may be biased forward such
that the post/protrusion 7708 contacts the base of the
recess/cavity 7706when initially assembled. During use,
force applied to either the head assembly 20 and/or
handle 60 may cause the head assembly 20 to apply a
force against the bias force of the post/protrusion 7708,
thereby moving the post/protrusion 7708 against the
biasing force and allowing the head assembly 20 tomove
relative to the handle 60.
[0173] Asdiscussed herein, the handle 60may include
a collar 7714 which is mounted, secured, and/or other-
wise coupled to the body portion 7716 of the handle 60 or
is moulded as part of the handle. Optionally, the collar
7714 may be incorporated as part of the body portion
7716 as a singular unit. According to one embodiment,
the post/protrusion 7708 may extend generally outward
from the body portion 7716 and may be at least partially
received within a post cavity 7718 in the collar 7714. One
advantage to this arrangement is that the magnets 7704
may be secured (e.g., but not limited to, overmolded) into
the collar 7714, and the collar 7714may then be secured
to the body portion 7716. This may allow for the number,
size, shape, and/or arrangement of the magnets 7704 to
be easily changed for various designs without having to
change the manufacturing (e.g., but not limited to, mold-
ing) of the bodyportion 7716. Itmayalso allow for a single
collar 7714 to be used with a plurality of different body
portions 7716.
[0174] Turningnow toFIGS. 79‑80,another aspect of a
head assembly 20 and a handle 60 configured to be
coupled together using one or more magnets consistent
with the present disclosure is generally illustrated. In
particular, FIG. 79 generally illustrates the head assem-
bly 20and thehandle 60 in a dissembled state,whileFIG.
80 generally illustrates the head assembly 20 and the
handle60 inanassembledstate. It shouldbeappreciated
that the magnetic connection described herein may be
used with any head assembly known to those skilled in
the art including, but not limited to, any head assembly
described herein.
[0175] Whereas the embodiments described in FIGS.

77‑78 may utilize magnetic attractive force to couple the
head assembly 20 and the handle 60 together (e.g., the
poles of one or more of the magnets 7702, 7704 are
aligned such that the magnetic field(s) create an attrac-
tive force urging the head assembly 20 and the handle 60
towards each other), the head assembly 20 and handle
60 of FIGS. 79‑80 include at least two magnets (e.g.,
central magnet 7902 and annular magnet 7904) having
their poles alignedsuch that theirmagnetic fields create a
magnetic repulsion force which, as described herein,
couples the head assembly 20 and the handle 60 to-
gether.
[0176] For example, the head assembly 20 may in-
clude a protrusion (e.g., head protrusion) 7906 which
includes one or more central magnets 7902 configured
to be at least partially received in a cavity (e.g., handle
cavity) 7908 including one or more annular magnets
7904, and also configured to be at least partially received
in a central region of the annular magnet 7904. The
annular magnet 7904 may include one or more annular,
annulus, and/or toroid (e.g., circular, ring-shaped, dis-
coid, or the like) shapedmagnets (e.g., either permanent
magnet and/or electromagnet). Alternatively (or in addi-
tion), the annular magnet 7904 may include a plurality of
(e.g., array) of magnets disposed about in a generally
annular, annulus, and/or toroid (e.g., circular, ring-
shaped, discoid, doughnut, or the like) configuration to
generate a generally annular, annulus, and/or toroid
magnetic field (e.g., a magnetic field having magnetic
field lines that form a generally annular, annulus, and/or
toroidpattern). Thecentralmagnet 7902may includeany
magnet (e.g., permanent magnet and/or electromagnet)
such as, but not limited to, a disc magnet or the like.
[0177] As mentioned above, the head assembly 20
and handle 60 may be coupled together using repulsive
magnetic forces between the head assembly magnets
7902 and the handle magnets 7904. In particular, the
inventors have discovered that if a central magnet 7902
andanannularmagnet7904 (havingan insidedimension
ID 7910 that is equal to or larger than the outside dimen-
sion OD 7912 of the central magnet 7902) are con-
strained to move generally axially along axis 7914 rela-
tive to one another (e.g., by virtue of the OD 7916 of the
protrusion 7906 relative to the ID 7918 of the cavity 7908)
such that the central magnet 7902 can pass through the
central region 7920 of the annular magnet 7904, and are
further orientated such that themagnetic poles face in the
same direction along the axis 7914, then the resulting
force vs. displacement curve (see, e.g., FIGS. 81A‑81B)
closely resembles that of a traditional mechanical detent.
[0178] In particular, with reference to FIGS. 81A and
81B, diagrams illustrating the displacement (e.g., move-
ment) of the central magnet 7902 relative to the annular
magnet 7904, along with the resulting magnetic force
(e.g., into or away from the cavity 7908) is generally
illustrated. With reference to FIG. 81A, as the magnets
7902, 7904 approach each other in direction 8100 along
axis 7914 (e.g., the head assembly 20 is advanced to-
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wards the handle 60), the repulsive forceF createdby the
magnetic fields 8102, 8104 therebetween will initially
create a force (e.g., region 8106) resisting themovement
of the head assembly 20 towards the cavity 7908 andwill
grow (e.g., increase) as the central magnet 7902 ap-
proaches the annular magnet 7904 and then begin to
decrease (e.g., substantially to zero) when the magnets
7902, 7904 are aligned at position C (e.g., the magnetic
fields 8102, 8104 of themagnets 7902, 7904will balance
each other, and substantially no force will be created that
urge the head assembly 20 and the blade 60 along the
axis 7914). It may be appreciated that when the central
magnet 7902and theannularmagnet 7904arealignedat
position C, an unstable equilibrium is achieved. It may be
difficult to get the central magnet 7902 and the annular
magnet 7904 to stay at this position. This unstable equi-
librium is what creates the detent feel.
[0179] With reference toFIG. 81B,as themagnet 7902
continues tomove in direction 8100 along axis 7914 past
position C (e.g., they begin to pass through the central
region 7920 of the annular magnet 7904), the repulsive
force F created by the magnetic fields 8102, 8104 there-
between switch relative to region 8106 and create a force
(e.g., region 8108) urging the head assembly 20 towards
thehandle 60. This region8108of force initially continues
to grow until the magnetic fields begin to dissipate. In
region 8108, the force begins to push the central magnet
7902away fromannularmagnet 7904, therebyurging the
head assembly 20 towards the handle 60. From the
standpoint of the user pushing the head assembly 20
towards the handle 60, the perception is of an initial
resistance increasing to a peak force, followed by an
"assist" as the central magnet 7902 passes through
the central region 7920 of the annular magnet 7904
and the opposite direction repulsive force takes over. If
a hard stop is properly placed (e.g., the protrusion 7906
"bottoms out" relative to the cavity 7908 by virtue of either
the distal end of the protrusion 7906 contacting the base
of the cavity 7908, the base region of the protrusion 7906
contacting the proximal surface surrounding the opening
to the cavity 7908, and/or tapered surfaces of the protru-
sion 7906and the cavity 7908 contacting each other), the
repulsive force in region8108will hold theheadassembly
20 against the handle 60, resulting in secure retention
between the head assembly 20 and the handle 60.
[0180] The repulsive magnetic connection is the result
of a featureof the interactionbetweenmagnetic field lines
of the central magnet 7902 passing through a central
region 7920 of an annular magnet 7904 (e.g., that there
are field lines in the central region 7920 of the annular
magnet 7904 that are directionally opposed to the field
linesemanating from the face (e.g., flat face) between the
ID and OD. As a result, as the central magnet 7902
approaches the ID of the annular magnet 7904 (FIG.
81A), even though the poles of the central magnet
7902 and annular magnet 7904 are orientated with op-
posite poles toward each other (which would cause an
attractive magnetic force if there were no hole or central

region 7920 in the annular magnet 7904), the annular
magnet’s field 8104 within the ID opposes the magnetic
field8102of thecentralmagnet7902, causinga repulsive
magnetic force. Again, it should be appreciated that the
sameeffectmay be created if the annularmagnet 7904 is
replaced by a plurality of discrete magnets arranged in a
generally circular array.
[0181] Turning back to FIGS. 79 and 80, an optional
helper magnet 7922 may be provided proximate to the
base of the cavity 7908. The helper magnet 7922 may
have poles aligned with respect to the central magnet
7902 to create an attractive magnetic force therebetw-
een. The attractive magnetic force between the central
magnet 7902 and the helper magnet 7922 may further
increase the retention force between the head assembly
20 and the handle 60, while still retaining the unique
"detent" feature which the user would experience during
insertion of the head assembly 20 into the handle 60.
[0182] In the illustrated embodiment, the annular mag-
net 7904 and the cavity 7908 are part of the collar 7714,
though it should be appreciated that this is not a limitation
of the present disclosure unless specifically claimed as
such. Additionally, it should be appreciated that while the
head assembly 20 and the handle 60 are illustrated
having a head protrusion 7906 received within a handle
cavity 7908, this arrangement may be reversed (e.g., the
head assembly 20 may include a head assembly cavity
having the annular magnet 7904 and the handle 60 may
include a handle protrusion having the central magnet
7902), and a person of ordinary skill in the art would
understand any additional modifications necessary
based on the instant disclosure.
[0183] The repulsive magnetic force between the cen-
tral magnet 7902 and annular magnet 7904 may also be
used to generate an ejection feature. More specifically,
when the blade cartridge 22 is coupled to the handle 60
using the repulsive magnetic force between the central
magnet 7902 and annular magnet 7904, the user may
apply a removal/disassembly force to urge the blade
cartridge 22 away from the handle 60. When a sufficient
removal/disassembly force is applied to urge the central
magnet 7902 through the central region 9314 of the
annular magnet 7904, the repulsive force between the
central magnet 7902 and annular magnet 7904 may
urge/repel the blade cartridge 22 away from the handle
60, thereby creating an "ejection feature." In order for the
disposable cartridge head assembly 20 to be ejected, an
equal amount of force should be applied on either side of
the base of the yoke 47 because the geometry between
the protrusion of the handle 60 and the cavity of the base
of the yoke 47 may prevent an accidental ejection of the
head assembly 20 if removal/disassembly force is acci-
dentally applied on only one side on the base of the yoke
47.
[0184] Turning now to FIG. 82, another embodiment of
a magnetic connection between the head assembly 20
and the handle 60 is generally illustrated. The magnetic
connection may be similar to the arrangement illustrated
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in FIGS. 79‑80, except the optional helper magnet 7922
may be replaced with a floating/repulsion magnet 8202.
In particular, the floating/repulsion magnet 8202 may
have its poles reversed compared to the helper magnet
7922 so that it repels, rather than attracts, the central
magnet 7902. The floating/repulsionmagnet 8202 there-
by causes the central magnet (and thus the head assem-
bly 20) tobalance (or hover or float) at apoint between the
annular magnet 7904 and the floating/repulsion magnet
8202. If a suitable gap or space 8404 is left between the
mating surfaces of the head assembly 20 and the handle
60, the headassembly 20will appear to float axially along
axis 7914, while always returning to the balance point
following deflection, thereby giving the razor system 10 a
small shockabsorbingeffect. Theheadassembly20may
therefore move axially within the space 8404 along axis
7914. It may be appreciated that as the central magnet
7902 is urged towards the floating/repulsion magnet
8202, the repulsive force therebetween increases as
the central magnet 7902 and the floating/repulsion mag-
net 8202 get closer, until they touch at which point the
perception is of a hard stop. This closely mimics the
behavior of a compression spring which increases in
resistive forcewith displacement until ultimately attaining
solid height.
[0185] Similar to FIGS. 79‑80, it should be appreciated
that while the head assembly 20 and the handle 60 are
illustrated having a head protrusion 7906 received within
a handle cavity 7908, this arrangement may be reversed
(e.g., the head assembly 20 may include a head assem-
bly cavity having the annular magnet 7904 and floatin-
g/repulsion magnet 8202 and the handle 60 may include
ahandleprotrusionhaving the centralmagnet 7902), and
a person of ordinary skill in the art would understand any
additional modifications necessary based on the instant
disclosure. The space 8404 may optionally be covered
with a resiliently deformable sock, gaiter, or the like.
Additionally, it should be appreciated that the magnetic
connection described herein may be used with any head
assembly known to those skilled in the art including, but
not limited to, any head assembly described herein.
[0186] Turning now to FIG. 83, another embodiment of
a magnetic connection between the head assembly 20
and the handle 60 is generally illustrated. Similar to FIG.
82, the magnetic connection may include a floating fea-
ture, however, the floating/repulsionmagnet 8202ofFIG.
82 may be omitted and instead, the balancing may be
achieved by the relationship of the poles of the central
magnet 7902 relative to the annular magnet 7904 (i.e.,
such that the poles of the central magnet 7902 are
opposite the poles of the annular magnet 7904). The
effect of the detent can still be achieved manually,
although the resistance as the head assembly 20 ap-
proaches the handle 60 during insertion may be reduced
compared to the arrangement illustrated in FIGS. 79‑80.
The balance point between the central magnet 7902 and
the annular magnet 7904 occurs when the two magnets
7902, 7904 are coplanar or substantially coplanar; minor

deflection in either direction along axis 7914 will be
followed by a return to the balance point. For short de-
flections, the behavior is very similar to that of the ar-
rangement illustrated in FIG. 82; however, the return
force of FIG. 83 decreases with larger deflection (rather
than increasing as in the arrangement ofFIG. 82) since in
the absence of the floating/repulsion magnet 8202, the
only return force is generated by the attraction between
the central magnet 7902 and the annular magnet 7904
which grow farther away with increasing deflection. It
should be appreciated that the magnetic connection
described herein may be used with any head assembly
known to those skilled in the art including, but not limited
to, any head assembly described herein.
[0187] Turning now to FIGS. 84‑85, a blade cartridge
connection mechanism for securing a blade cartridge 22
to a blade cartridge support member 24. In particular,
FIGS. 84 and 85 generally illustrate a perspective view of
the blade cartridge 22 and blade cartridge support mem-
ber 24 in an unassembled and an assembled state,
respectively, while FIGS. 86 and 87 generally illustrate
a cross-sectional side view of the blade cartridge 22 and
blade cartridge support member 24 in an unassembled
and an assembled state, respectively.
[0188] The blade cartridge 22 may include any blade
cartridge known to those skilled in the art including, but
not limited to, any blade cartridge 22 described herein.
The head assembly 20 may optionally include any re-
sistive pivot mechanism described herein such as, but
not limited to, a magnetic resistive pivot mechanism. As
shown, blade cartridge support member 24 comprises a
generally U-shaped cartridge support frame 26 having
two generally curved support arms 30 (a generally C-
shape or L-shape); however, it should be appreciated
that this is not a limitation of the present disclosure unless
specifically claimed as such.
[0189] The blade cartridge 22may include a frame 188
(which may be either one piece or multi-piece such as,
but not limited to, a clam-shell design) havingoneormore
pivot pin/cylinder 34 extending outwardly from the lateral
edgesof the frame188 (e.g., a singlepivot pin/cylinder34
that extends across the entire frame 188 or a first and a
second pivot pin/cylinder 34 extending outwardly from a
first and a second lateral edge of the frame 188, respec-
tively). One or more portions (e.g., distal end regions) of
the pivot pin/cylinder 34 may include one or more mag-
nets and/or ferrous materials.
[0190] The blade cartridge support member 24 in-
cludes one or more pivot receptacles 32. For example,
each support arm 30 may include a pivot receptacle 32.
At least one of the pivot receptacles 32 may include a
receiving pocket or cavity 8602 (best seen in FIG. 86)
configured to receive at least a portion of the pivot pin/-
cylinder 34 located on one of the opposing lateral sides of
the blade cartridge 22 (e.g., as generally illustrated in
FIGS. 85 and 87).
[0191] With reference again to FIG. 86, the pocket or
cavity 8602may includeanopenend8604 throughwhich
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the pivot pin/cylinder 34 may be received into the pocket
or cavity 8602. The pocket or cavity 8602 may also
include tapered entry and/or tapered sidewalls to facil-
itate entry of the pivot pin/cylinder 34 into the pocket or
cavity 8602. According to one embodiment, the pivot
receptacle 32 includes one or more blade cartridge pivot
and retention magnets 8606 (e.g., one or more perma-
nent magnets and/or electromagnets) configured to cre-
ateanattractivemagnetic forcewith thepivot pin/cylinder
34 received therein. For example, the pivot pin/cylinder
34 may include a ferrous material that is magnetically
attracted to the blade cartridge pivot and retention mag-
nets 8606, therebymounting, securing, and/or otherwise
coupling the blade cartridge 22 to the blade cartridge
support member 24. Alternatively (or in addition), the
pivot pin/cylinder 34 may include a magnet having its
poles align such that it is magnetically attracted to the
blade cartridge pivot and retention magnets 8606, there-
by mounting, securing, and/or otherwise coupling the
blade cartridge 22 to the blade cartridge supportmember
24. Ineither case, thebladecartridge22may rotateabout
the pivot axis PA relative to the blade cartridge support
member 24 at any angle, up to and including 360° de-
grees.
[0192] In practice, the user may position the unas-
sembled blade cartridge 22 proximate to the opening
8604 of the pocket or cavity 8602 until the magnetic
attraction generated between the pivot pin/cylinder 34
and the pocket or cavity 8602 (by the one or more blade
cartridge pivot and retention magnets 8606) causes the
pivot pin/cylinder 34 (and therefore the blade cartridge
22) to attach to the pocket or cavity 8602 of the pivot
receptacle 32. Likewise, the user may dispose (e.g.,
remove) the blade cartridge 22 from the pivot receptacle
32 by manually (or using a tool) pry or dislodge the pivot
pin/cylinder 34 (and therefore the blade cartridge 22)
from the pocket or cavity 8602 of the pivot receptacle 32.
[0193] It should be appreciated that while the pivot
receptacle 32 is illustrated having one or more blade
cartridge pivot and retention magnets 8606, the blade
cartridge pivot and retention magnets 8606 may option-
ally be disposed in only one or more of the pivot pin/cy-
linders 34. In such an arrangement, the pivot receptacle
32 may include a ferrous material that is magnetically
attracted to the blade cartridge pivot and retention mag-
nets 8606 of the pivot pin/cylinder 34.
[0194] It should also be appreciated that while each
arm 30 of the blade cartridge support member 24 is
shownhavingapivot receptacle 32 includingoneormore
blade cartridge pivot and retention magnets 8606, only
one arm 30 may include the pivot receptacle 32 having
one or more blade cartridge pivot and retention magnets
8606
[0195] Moreover, the location of one or more of the
pivot receptacles 32 and the pivot pins 34 may be
switched (e.g., one or more of the pivot receptacles 32
may be located in the blade cartridge 22 and one ormore
of the pivot pins/cylinders 34 may extend outwardly from

the support arms 30 of the blade cartridge support mem-
ber 24).
[0196] Additionally, while the blade cartridge 22 is
shown being releasably coupled to the handle 60, the
blade cartridge support member 24 and the handle 60
may optionally be an integral, unitary or one-piece con-
struction.
[0197] Turning now to FIGS. 88‑92, any one of the
embodiments described herein with respect to FIGS.
84‑87mayoptionally include one ormore blade cartridge
retentioners 8802. The blade cartridge retentioners 8802
may be configured to reduce and/or prevent accidental
removal/ejection of the blade cartridge 22 from the blade
cartridge support member 24. According to one embodi-
ment, (as illustrated in FIGS. 88‑89), the blade cartridge
retentioners 8802 may include one or more biasing de-
vices such as, but not limited to, a spring clip and/or
resiliently deformable protrusion 8804. The blade car-
tridge retentioners 8802 may extend outward from a
portion of the cavity 8602, e.g., proximate to the opening
thereof. In practice, the user may insert the pivot pin/cy-
linder 34 into the cavity 8602. As the pivot pin/cylinder 34
is inserted into the cavity 8602, the blade cartridge reten-
tioners 8802 may be resiliently deformed, deflected,
and/or moved out of the way until the pivot pin/cylinder
34 passes by the blade cartridge retentioners 8802 and
the pivot pin/cylinder 34 is seated within the cavity 8602.
Once seated/received in the cavity 8602 (as generally
illustrated in FIG. 89), the blade cartridge retentioners
8802maygenerally prevent thepivot pin/cylinder 34 from
moving out of engagement with the cavity 8602 unless a
sufficiently large force is exerted to deform, deflect, an-
d/ormove theblade cartridge retentioners 8802out of the
way.
[0198] Alternatively (or in addition), the blade cartridge
retentioners 8802 may include one or more biasing de-
vices such as, but not limited to, a detent, resiliently
deformable pawl, lever, or the like 9002 as generally
illustrated in FIGS. 90‑92. For example, the lever 9002
maybe spring biased (spring not visible) andmay include
an engagement portion (e.g., an engagement ramp)
9004 configured to extend at least partially across an
opening of the cavity 8602 when in a retention position
(as generally illustrated in FIGS. 90‑92), and to pivot
about a pivot point 9006 such that the lever 9002 may
be rotatedoutof thewayand thepivot pin/cylinder34may
enter and/orexit thecavity 8602.The lever9002mayalso
includeanactuation region9008 (e.g., but not limited to, a
raised portion) that allows the user to rotate the lever
9002 about the pivot 9006. As may therefore be appre-
ciated, the lever 9002 may be biased to the engagement
position.
[0199] Again, it should be appreciated that the ar-
rangement of the cavity 8602 and the pivot pin/cylinder
34 with respect to the blade cartridge 22 and the blade
cartridge support member 24 may be reversed, and as
such the blade cartridge retentioners 8802 may be re-
versed. It should also be appreciated that the cartridge
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pivot and retention magnets 8606 may be eliminated.
[0200] Any of the magnets described herein may be
either permanentmagnetsand/or electromagnets. Itmay
also be appreciated that when an electromagnet is used,
the current may be adjusted to selectively change the
orientation of the resulting magnetic field. The magnets
may include any type of magnet such as, but not limited
to, rare-earth (lanthanide) magnets (including, but not
limited to, neodymium magnets and samarium-cobalt
magnets), single-molecule magnets, single-chain mag-
nets, nano-structured magnets, Alnico magnets, or the
like. The magnets may include magnetic coverings an-
d/or layers. For example, the magnets may includemag-
netically doped materials such as, but not limited to,
magnetic paint, magnetic polymers, magnetic ceramics,
magnetic composites, and/or the like.
[0201] The razor blades 142 of the head assembly 20
may be front and/or rear loaded during assembly of the
head assembly 20.
[0202] Previous embodiments herein describe an axi-
ally magnetized disc as it passes through an axially
magnetized ring,with the poles of the twomagnets facing
in the same direction. For example (and without limita-
tion), some embodiments as illustrated in FIGS. 79‑82
generally includea ringor annularmagnet 7904affixed to
the handle 60 of a razor and the disc or central magnet
7902 affixed to the blade cartridge 22, which produces an
effect similar to that of a traditional mechanical detent as
the cartridge was being installed on the razor handle. As
may be appreciated based on the present disclosure, the
magnetic detent, or snap effect remains the same re-
gardless of which element (handle 60 or blade cartridge
22) contains the ring or annular magnet 7704 and which
element contains the disc or central magnet 7902; and
furthermore, that this effect couldbeobtainedwithmating
features (e.g., protrusion 7906 and/or cavity 7908) of any
suitable shapes or orientation (e.g., protrusion 7906 ex-
tending from the handle 60 and cavity 7908 formed in the
blade cartridge 22).
[0203] Moreover, as described previously herein, two
magnets with like poles facing each other can be used to
replace the mechanism that traditionally returns the car-
tridge head to its initial starting position (ISP) after it has
been deflected during a shaving stroke.
[0204] Turning now to FIGS. 93‑96, another embodi-
ment of a resistive pivot mechanism and/or a connection
mechanism for coupling blade cartridge to the handle is
generally illustrated. In the illustrated embodiment, the
handle 60 includes a handle protrusion, projection, or
post 9302 that is sized and shaped to be at least partially
receivedwithin a supportmember cavity 9304 form in the
blade cartridge support member 24, e.g., a portion of the
yoke or yoke region 47 that generally locates the position
of the disposable head assembly 20 (e.g., the blade
cartridge support member 24) relative to the handle 60
(e.g., generally prevents side to side motion). In the
illustrated embodiment, the handle post 9302 has a
generally cylindrical shape and the support member

cavity 9304 has a generally tubular shape having an
interior diameter that generally corresponds to the outer
diameter of the handle post 9302 to generally prevent
relative movement between the handle 60 and the blade
cartridge supportmember 24.Optionally, the handle post
9302may include one ormore locking features 9306 that
engages a one or more corresponding locking features
9308 of the supportmember cavity 9304 to generally limit
and/or prevent rotation of the blade cartridge support
member 24 in the direction generally illustrated by arrow
9310). For example, the locking features 9306, 9308may
engage each other in a lock-and-key type arrangement
that generally prevents rotation. In one embodiment, the
locking feature 9306 may include a protrusion and the
locking feature 9308 may include a cavity having a size
andshapegenerally corresponding sizeandshapeof the
protrusion (though it should be appreciated that the ar-
rangement of theprotrusionandcavitymaybeswitched).
Alternatively (or inaddition), thehandlepost 9302and the
support member cavity 9304 may have a non-circular
cross-section such that the inner surface of the blade
cartridge cavity 9304 engages the outer surface of the
handle post 9302 to prevent rotation therebetween.
[0205] The handle post 9302 may include one or more
disc or central magnets 9312 that at least partially pass
through a central region 9314 of one or more ring or
annular magnets 9316 coupled to the blade cartridge
support member 24 (e.g., the support member cavity
9304 and/or a central portion of the yoke region 47) as
generally illustrated in FIGS. 94 and 95.Asmay be seen,
the support member cavity 9304 and the central region
9314 of the annular magnet 9316 may be substantially
concentric. According to one embodiment, the blade
cartridge support member 24 may optionally include a
turret 9320 that extends outwardly generally towards the
blade cartridge 22. A distal portion of the central magnet
9312 may be substantially coplanar with an opening or
inner face of the turret 9320 or may extend through the
opening.
[0206] Asdescribed herein (see, e.g.,FIGS. 79‑82and
the corresponding description), the poles of the central
magnet 9312 and the annular magnet 9316 are aligned
such that a repulsive magnetic force is generated be-
tween the magnets 9312, 9316 thereby urging the blade
cartridge supportmember 24 and the handle 60 together.
The combination of the repulsive magnetic force and the
interaction of the handle post 9302 with the support
member cavity 9304 (and optionally the locking features
9306, 9308 and/or non-circular cross-sections)maygen-
erally secure and/or fix the blade cartridge support mem-
ber 24 and the handle 60 with respect to each other, thus
forming a connection therebetween.
[0207] The blade cartridge 22 may be pivotably
coupled to one or more arms 30 of the blade cartridge
support member 24 and may include one or more razor
blades 9322 disposed on one or more faces 9324. In the
illustrated embodiment, the blade cartridge 22 includes a
plurality of razor blades 9322 on a first face 9324. The
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opposing face 9326 may include one or more cartridge
magnets 9318. While the cartridge magnet 9318 is
shown in the middle of the opposing face 9326, it should
be appreciated that one or more cartridge magnets 9318
may be disposed anywhere on the face 9326.
[0208] The cartridge magnet 9318 has its pole aligned
with the central magnet 9312 to generate a repulsive
magnetic forcewhen thebladecartridgesupportmember
24 is coupled to the handle 60 (e.g., as generally illu-
strated inFIGS. 94and95). The repulsivemagnetic force
may generally urge the blade cartridge 22 away from the
yoke 47 and/or handle 60, for example, as generally
illustrated by arrow 9402. The blade cartridge support
member 24 and/or blade cartridge 22may include one or
more IPS protrusions, shoulders, ridge, and/or exten-
sions 9328 that sets the Initial Starting Position (ISP)
of the blade cartridge 22 relative to the blade cartridge
support member 24 and the handle 60. As may be
appreciated, the ISP is the position of the blade cartridge
22 relative to the blade cartridge support member 24 and
the handle 60 when no force is applied and the position
that the blade cartridge 22 returns to after an external
force has been removed. Put another way, when an
external force is applied to the blade cartridge 22 during
shaving, the external force may overcome the repulsive
magnetic force between the cartridge magnet 9318 and
the central magnet 9312 such that the blade cartridge 22
moves in a direction generally opposite to arrow 9402.
When the external force is removed and/or reduced, the
repulsive magnetic force between the cartridge magnet
9318 and the central magnet 9312 urges the blade car-
tridge 22 back towards the IPS. The ISP protrusion 9328
thus sets the initial starting position of the blade cartridge
22 relative to the blade cartridge support member 24 and
limits the rotation of the blade cartridge 22 in the direction
of arrow 9402 and/or may also limit/prevent the over
rotation of the blade cartridge 22 during a shaving stroke.
[0209] In the illustrated embodiment, the ISP protru-
sion 9328 may extend outward from either the blade
cartridge support member 24 a sufficient distance to
engage (e.g., directly contact) the blade cartridge 22
and prevent the blade cartridge 22 from rotating about
the pivot axis PA any further. For example, the ISP
protrusion 9328 may be located on the inside of one or
more of the yoke arms 30 below the pivot axis PA (e.g.,
proximate to the yoke 47), though as mentioned, this is
not a limitation of the present disclosure unless specifi-
cally claimed as such. Alternatively (or in addition), the
ISP protrusion 9328 may extend outward from either the
blade cartridge 22 a sufficient distance to engage (e.g.,
directly contact) the blade cartridge support member 24
andprevent thebladecartridge22 from rotatingabout the
pivot axis PA any further. The ISP protrusion 9328 there-
fore sets or defines the 0 position of the blade cartridge
22. The blade cartridge22may rotate about the pivot axis
PA within a predefined rotation range. For example, the
predefined rotation range may be up to 100 degrees, for
example, less than 90 degrees or less than 45 degrees.

The rotation of the blade cartridge 22 in the direction
generally opposite to arrow 9402 (e.g., the deflection
direction) may also be limited by ISP protrusion 9328
and/or another protrusion, shoulder, ridge, and/or exten-
sion (e.g., a maximum deflection point (MDP) projection)
that extends from either the blade cartridge 22 and/or the
blade cartridge support member 24. The rotation limit in
the deflection direction is referred to as the maximum
deflection point (MDP). The ISP protrusion 9328 may
therefore function as both an ISP protrusion and a MDP
protrusion. This embodiment offers the advantage of
generating a return force over a greater range of angular
displacement relative to a spring - exceeding90degrees,
given appropriate adjustments to the surrounding geo-
metrical constraints. In order to minimize the number of
magnets in the assembly, the annular magnet 9316 is
affixed to the blade cartridge support member 24 and the
central magnet 9312 is affixed to the handle 60. The
annular magnet 9316, in turn, is then used to repel one
or more cartridge magnets 9318 placed on the back side
9326 of the blade cartridge 22, thus performing two
functions.
[0210] Because the central magnet 9312 and annular
magnet 9316 are oriented with their poles facing in the
same direction (see cross-section of the assembled unit
in FIG. 95), a small return force (e.g., urging the blade
cartridge 22 in the direction of arrow 9402) is present
even when the disposable head assembly 20 is not
coupled to the handle 60, as the annular magnet 9316
repels the cartridge magnet 9318 on the back face 9326
of the blade cartridge 22. However, upon installation, the
forcegenerated by the combination of the centralmagnet
9312 and/or annular magnet 9316 is much greater and
closely simulates that of a compression spring, serving to
return the blade cartridge 22 to its ISP.
[0211] Additional retention force (supplemental to that
created by the magnetic detent/coupling effect between
the central magnet 9312 and annular magnet 9316),
which may serve to make the blade cartridge support
member 24 and therefore the blade cartridge 22 more
difficult to accidentally pull or knock off of the handle 60,
may be created in several ways. One possible method of
increasing retention force includes the addition of a help-
er ring magnet inside the handle 60. The helper magnet
may be axially magnetized and oriented in the same
direction as the annular magnet 9316 in the blade car-
tridge support member 24, placed at the base of the
handle post 9302 that contains the central magnet
9312. Thus, when the blade cartridge support member
24is installed onto the handle 60, the helper magnet
would present the opposite pole to the closest face of
the approaching annular magnet 9316 in the blade car-
tridge support member 24, generating a pulling force on
the blade cartridge support member 24and serving to
increase the forces of attachment (during installation)
and retention (after installation). Another possible con-
figuration for increasing retention force includes a com-
pliant ring 9330 in the support member cavity 9304, with
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an inside diameter slightly smaller than the outside dia-
meter of the handle post 9302, positioned such that the
compliant ring 9330 grips a portion of the handle post
9302 (e.g., but not limited to, the distal tip) when it was
fully inserted into the support member cavity 9304. Ad-
ditionally (or alternatively), one or more of the locking
features 9306, 9308 may include a compliant receiving
receptacle that engages the corresponding locking fea-
ture on the opposite component (e.g., but not limited to, a
compliant receiving receptacle 9308 on the yoke 47 that
would be engaged by the opposing locking feature 9306
located on the handle 60). The protrusion 9306 on the
handle post 9302may engage the sides of the compliant
receptacle 9308 to increase the retention force. Thismay
be achieved with an elastomeric compliance ring (or the
like) positioned either on the protrusion or the receptacle.
These configurations may not increase the attachment
force, but the friction generated through deflection of the
compliant material due to interference with the post tip or
yoke receptacle may serve as an additional impediment
to the blade cartridge support member 24 being acciden-
tally dislodged from the handle 60 once it was installed.
[0212] Theuseof themagneticdetent/couplingsystem
does not restrict the configuration of returning the blade
cartridge 22 to its ISP to the use of the detent-generating
magnets.Anyoneof embodimentsdescribedhereinmay
be used, including but not limited to mechanical means
such as a resiliently-deformable pawl (RDP) or other
magnetic configurations such as, but not limited to, the
magnetic configuration illustrated in FIG. 96. For exam-
ple, one or more arm magnets 9602 may be mounted to
one or more of the arms 30 (e.g., a pair that faces each
other) and the blade cartridge 22 may include one or
more blade cartridge magnets 9604 having their axes
parallel to the pivot axis PA of rotation of the blade
cartridge 22. The arm magnet 9602 may be attracted
to a central/middle blade cartridge magnet 9604 in the
blade cartridge 22 due to their opposite poles being
oriented facing each other. According to one embodi-
ment, adjacent blade cartridge magnets 9604b, 9604c in
the blade cartridge 22 may be arranged on one or more
sides of a middle blade cartridge magnet 9604a with the
like poles facing the arm magnet 9602. Thus, the blade
cartridge 22 tends to come to rest with the center/middle
blade cartridgemagnet 9604a coaxial to the armmagnet
9602, which determines the ISP. If the blade cartridge 22
is displaced (e.g., rotated) around the pivot axis PA, a
resistive torque is experienced due to the combination of
attraction to the center/middle blade cartridge magnet
9604a and repulsion by the outer blade cartridge mag-
nets 9604b, 9604c, and when the blade cartridge 22 is
released it returns to its ISP.For small displacements, this
action also simulates that of a spring. Displacement is
limited by a hard stop/ ISP protrusion 9328 as generally
illustrated in FIG. 97. Depending upon the position of the
hard stop ISP protrusion 9328, one or more of the outer
blade cartridge magnets 9604b, 9604c may be redun-
dant (i.e. if themaximum rotation in the direction of one or

more of the outer blade cartridge magnets 9604b, 9604c
is very small, its influence will be negligible compared to
that of the attractive center/middle blade cartridge mag-
net 9604a and it will not be needed to return the blade
cartridge 22 to its ISP). It should be appreciated that the
magnet array arrangement may be used in one or both
arms 30. It should also be appreciated that the arrange-
ment of the blade cartridge magnets 9604a‑9604c may
be replaced with one or more programmable magnets
having multiple poles and/or nano-structured magnets
having a plurality areas programmed to provide the var-
ious poles described herein.
[0213] Turning now to FIGS. 98‑104, various embodi-
ments of two ormore diametrically magnetized (DM) ring
and/or disc magnets for coupling two components (e.g.,
razor handle/cartridge and/or cartridge yoke/cartridge
head) are described wherein the two components are
securely fixed to each other (e.g., do not separate) but
canmove, in certain prescribed and limitedways, relative
to each other while tending to return to a predetermined
rest position; and optionally can be separated manually
when sufficient force is applied, for example during re-
placement of a used razor cartridge with a new one.
[0214] With reference to FIGS. 98‑100, a first embodi-
ment is illustratedgenerally illustrated. For example,FIG.
98 generally illustrates the head assembly 20 and the
handle 60 in an unassembled state, FIG. 99 generally
illustrates the head assembly 20 and the handle 60 in an
assembled state in the ISP, and FIG. 100 generally
illustrates the head assembly 20 and the handle 60 in
a deflected position relative to the ISP.
[0215] In particular, one or more handle DM magnets
9802 are permanently and fixedly coupled, secured,
and/or otherwise mounted to distal end 9804 of the
handle 60 and one or more blade cartridge support
member DM magnets 9806 are permanently and fixedly
coupled, secured, and/or otherwisemounted to a portion
of the blade cartridge support member 24 (e.g., but not
limited to, the yoke 47). In the illustrated embodiment, a
single handle DM magnet 9802 and a single blade car-
tridge support member DM magnet 9806 are illustrated;
however, it should be appreciated that the handle 60
and/or the blade cartridge support member 24 may in-
clude a plurality of DMmagnets 9802, 9806. The handle
DMmagnet 9802 is also illustrated being at least partially
received within a handle cavity 9820, while the support
member DM magnet 9806 is illustrated partially extend-
ing beyond a rear mating face of the blade cartridge
support member 24, though it should be appreciated that
the cavity 9820 may be formed in the blade cartridge
support member 24 and the arrangement may therefore
be reversed.
[0216] Additionally, the handle DM magnet 9802 and
the blade cartridge support member DM magnets 9806
are illustrated as ring magnets. The ring magnet config-
uration may aid in preventing the DM magnets 9802,
9806 from rotating within their respective components
(e.g. handle 60 and blade cartridge support member 24).
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For example, the central regions 9808, 9810 of the DM
ring magnets 9802, 9806 may have non-circular shaped
that may be coupled to and/or overmolded with compo-
nents 60, 24 (e.g. handle 60 and blade cartridge support
member 24), to prevent rotation of the DM ring magnets
9802, 9806. It should be appreciated, however, that one
or more of these DM magnets 9802, 9806 may be DM
disc magnets with no central hole. The DM disc magnets
9802, 9806 may optionally include a non-cylindrical post
or an offset post extending outwardly fromone ormore of
the planar faces of the DM disc magnets 9802, 9806 that
may also prevent rotation. Additionally (or alternatively),
aportionof either theDMdiscor ringmagnets9802, 9806
may be noncircular (e.g., the disc or ring may have a
generally oblong or oval shape) to prevent rotation of the
magnets 9802, 9806 relative to handle 60 and blade
cartridge support member 24, respectively.
[0217] Thehandle60maybedescribedashavinga top
surface 9801, a bottom surface 9803, and a right and left
surface 9805, 9807 when viewed from the perspective in
FIG. 98. The handle DMmagnet 9802 may be described
as havinga first and a secondplanar face 9809, 9811and
an outer circumferential surface 9813 extending there-
between. The handle DM magnet 9802 may secured to
the handle 60 such that the planar faces 9809, 9811 are
aligned generally parallel to a longitudinal axis L of the
handle andgenerally perpendicular to the topandbottom
surfaces 9801, 9803 and generally parallel to the right
and left surfaces 9805, 9807.
[0218] The DM magnets 9802, 9806 are mounted to
the handle 60/ blade cartridge support member 24 such
that, when the handle 60 and blade cartridge support
member 24 are brought close to each other during the
process of installing the disposable head assembly 20 to
the handle 60, the opposite poles of the DM magnets
9802, 9806 attract and complete the attachment proce-
dure. According to one embodiment, the DM magnets
9802, 9806 generally tangentially contact each other.
The DM magnets 9802, 9806, when positioned tangent
to each other, will always seek out the position at which
the two opposite poles are in contact. This positionwill be
referred to as the predetermined rest position or initial
starting position (ISP). In this embodiment, the two DM
magnets 9802, 9806 are installed such that in the pre-
determined rest position or ISP, the handle 60 and blade
cartridge supportmember 24 are aligned in a straight line
(as on a traditional razor).
[0219] The distal region 9804 of the handle 60 adja-
cent/proximate to the handle DM magnet 9802 and the
proximal region 9812 of the blade cartridge support
member 24 adjacent/proximate to the blade cartridge
support member DM magnet 9806 may define a handle
interface region 9814 and a support member interface
region 9816, respectively. The interface regions 9814,
9816 may have a shape and contour to allow for limited
rotational longitudinal motion of the handle 60 and blade
cartridge supportmember 24 relative to one another. The
DM magnets 9802, 9806 will allow this motion to occur,

but provide noticeable resistance, mimicking the beha-
vior of a spring. In fact the DM magnets 9802, 9806
remain tangent to each other throughout the motion as
the contact point between themmoves farther away from
thepoles, so that their behavior resembles that of a pair of
gears (i.e. each DM magnet 9802, 9806 not only rotates
on its own axis but also "orbits" about the axis of the
opposite magnet). Such a displacement, in this case a
longitudinal motion (e.g., in a plane extending generally
parallel to the longitudinal axis L of the handle 60 and
generally perpendicular to the top and bottom surfaces
9801, 9803) is illustrated in FIG. 100. The rotation of the
blade cartridge support member 24 relative to the handle
60 in either direction may be set and/or limited by the
contours of the interfaces 9814, 9816.
[0220] When the handle 60 and blade cartridge sup-
port member 24 are released, the DM magnets 9802,
9806act to reposition themselves relative toeachotherat
the predetermined rest position or ISP, which in turn
returns and/or urges the blade cartridge 22 to its original
alignment with respect to the handle 60. This feature can
be useful for hard to reach shaving areas by manually
holding the blade cartridge support member 24 (e.g.,
yoke 47) and blade cartridge 22 in an angled forward
position with a finger. The angle can be easily adjusted
depending on the force applied to the blade cartridge
support member 24 and blade cartridge 22.
[0221] Turning now to FIGS. 101‑102, another embo-
diment utilizing DM magnets is generally illustrated. The
arrangement may be similar to the embodiment in FIGS.
98‑100, but may also include one or more locking 10102
magnets. The locking magnet 10102 may include, but is
not limited to, a DM ring or cylindrical magnets 10102.
The locking magnet 10102 may be coupled, secured, or
otherwise mounted to handle 60 in a fixed location and
orientation relative to theDMhandlemagnet 9802.When
properly oriented, the locking magnet 10102 has the
effect of attracting and retaining the blade cartridge sup-
port member DMmagnet 9806 when the blade cartridge
support member 24/blade cartridge 22 is subjected to a
sufficient angular displacement to bring the locking mag-
net 10102 and the blade cartridge support member DM
magnet 9806 into close proximity to each other, such that
the blade cartridge support member 24/blade cartridge
22 remains in the displaced position when it is released
as generally illustrated in FIG. 102. Because the original
predetermined rest position (PRP) or ISP shown in FIG.
101, with DMmagnets 9802, 9806 aligned with opposite
poles adjacent to each other, remains, the result is the
existence of two possible conditions, selectable by the
user, in which the blade cartridge support member
24/blade cartridge 22 can be either at rest in its prede-
termined rest position with a spring-like return feature
responding to small angular displacements (FIG. 101); or
at rest in the displacedposition and securely held in place
(FIG. 102).
[0222] Optionally, a retractionmechanismmay be pro-
vided to retract the lockingmagnet 10102 into the handle
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60 when it is not being used to affix the blade cartridge
support member 24/blade cartridge 22 in the flexed/dis-
placed position. The retraction mechanism allows the
locking magnet 10102 to be concealed when the blade
cartridge support member 24/blade cartridge 22 is in its
predetermined rest position or ISP, so that it would not
adversely impact the feel of the razor handle 60 in the
user’s handand/or collect debris. The retractionmechan-
ismmay include any arrangement for retracting the lock-
ing magnet 10102 such as, but not limited to, a manual
lever wherein the user would need to deploy the third
magnet before moving the cartridge into the flexed posi-
tion, or with a properly sized gear train that would auto-
matically position the locking magnet 10102 at the same
time as the support member 24/blade cartridge 22 was
being moved from its predetermined rest position/ISP to
its flexed/displaced position.
[0223] While the blade cartridge22 is illustrated having
razors on only a single side, it should be appreciated that
the blade cartridge 22 may be double-sided.
[0224] The attachment of the blade cartridge 22 to the
blade cartridge supportmember 24and the limitation and
control of the rotation of the blade cartridge 22 within the
blade cartridge support member 24 may be accom-
plished in any number of ways that have been described
herein, including but not limited to, mechanical means
such as a physical axle feature and a RDP (resiliently
deformable pawl) or magnetic arrangements such as
alternating attracting/repelling magnets, multi-pole or
programmable magnets or the like. In the illustrated
embodiments, a single-sided blade cartridge 22 whose
ISP is determined by a pair of repelling magnets, one
locatedon thebackof thebladecartridge22and theother
on the leading edge of the center web of the blade
cartridge support member 24/yoke 47, has been shown;
however, this is not a limitation of present disclosure
unless specifically claimed as such.
[0225] Additionally, it should be noted that the blade
cartridge DMmagnet 9806 can also be used to generate
the magnetic force (e.g., repel and/or attract) the blade
cartridge magnets 11410 (see, e.g., the blade cartridge
magnets 11410 in FIGS. 145‑147). As such, the DM
magnet 9806 may be used to generate the magnetic
force in addition to, or in replace of, the blade cartridge
support member magnets 11412.
[0226] Turning now to FIGS. 103‑105, a further embo-
diment utilizing DM magnets is generally illustrated.
Rather than having a handle DM magnet 9802 and a
blade cartridge support member DM magnet 9806 as
described above, one ormoreof the arms30may include
an arm DMmagnet 10302 and one or more of the lateral
ends 10304 of the blade cartridge 22 may include corre-
sponding blade cartridge DM magnets 10306. The pri-
mary responsibilities of the DM magnets 10302, 10306
are to keep the blade cartridge 22 attached to the blade
cartridge support member 24/arms 30 and allow it to
deflect upward during a shaving stroke as generally
illustrated in FIG. 105. The blade cartridge DM magnets

10306 may be exposed or could be disposed within an
interior portion of the blade cartridge 22 so as not to
protrude from the lateral ends 10304 of the blade car-
tridge 22. The ISP of the blade cartridge 22 may be
established by the locations of the poles of the DM
magnets 10302, 10306, and will occur at the angle at
which the opposite poles of the DM magnets 10302,
10306 are adjacent to each other. Although the DM
magnets 10302, 10306 also partially serve to return
the cartridge head to its ISP when it has been subjected
to an angular deflection (similar to theway they return the
cartridge to its predetermined rest position in the embo-
diments described above), this function may also be
performed by a repelling pair of magnets 10308, 10310
in the blade cartridge support member 24 and blade
cartridge 22, respectively. In one embodiment, the blade
cartridge support member 24 may remain part of the
handle 60 and the blade cartridge 22 may be removed.
Alternatively, the blade cartridge 22 and blade cartridge
support member 24 may be considered an assembly in
which case the blade cartridge support member 24 may
be removably coupled to the handle 60 using any ar-
rangement described herein, including but not limited to,
amodified twist-lock-eject systemutilizingadiametrically
magnetized ring and disc pair.
[0227] Two or more DM magnets (e.g., but not limited
to, ring and/or disc DM magnets) may be utilized to
achieve attachment between two components (such
as, but not limited to, a razor handle 60 and a blade
cartridge 22) such that the two components are securely
fixed to each other but can move, in certain prescribed
and limited ways, relative to each other while tending to
return to a predetermined rest position; and can be
separated manually when sufficient force is applied, for
example during replacement of a used razor cartridge
with a new one.
[0228] With reference to FIGS. 106‑108, one embodi-
ment of two or more DM magnets that allows lateral
movement of the blade cartridge support member
24/blade cartridge 22 relative to the handle 60 is gener-
ally illustrated. In particular, one or more handle DM
magnets 10602 are permanently and fixedly coupled,
secured, and/or otherwise mounted to distal end 9804
of the handle 60 and one or more blade cartridge support
memberDMmagnets 10606are permanently and fixedly
coupled, secured, and/or otherwisemounted to a portion
of the blade cartridge support member 24 (e.g., but not
limited to, the yoke 47). In the illustrated embodiment, a
single handle DM magnet 10602 and a single blade
cartridge support member DM magnet 10606 are illu-
strated; however, it should beappreciated that thehandle
60 and/or the blade cartridge support member 24 may
include a plurality of DM magnets 10602, 10606. The
blade cartridge support member DM magnet 10606 is
also illustrated being at least partially received within a
blade cartridge support member cavity 10620 formed in
the blade cartridge support member 24, while the handle
DM magnet 10602 is illustrated partially extending be-
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yond a distal end 9804 of the handle 60, though it should
be appreciated that the cavity 10620 may be formed in
the handle 60 and the arrangement may therefore be
reversed.
[0229] Additionally, the handle DMmagnet 10602 and
the support member DMmagnet 10606 are illustrated as
ring magnets. The ring magnet configuration may aid in
preventing the DM magnets 10602, 10606 from rotating
within their respective components (e.g., handle 60 and
blade cartridge support member 24). For example, the
central regions 10608, 10610 of the DM ring magnets
10602, 10606 may have non-circular shape that may be
coupled to and/or overmolded with the handle 60, blade
cartridge support member 24 to prevent rotation of the
DM ring magnets 10602, 10606. It should be appre-
ciated, however, that one or more of these DM magnets
10602, 10606 may be DM disc magnets with no central
hole. TheDMdiscmagnets 10602, 10606may optionally
include a non-cylindrical post or an offset post extending
outwardly from one ormore of the planar faces of the DM
disc magnets 10602, 10606 that may also prevent rota-
tion. Additionally (or alternatively), a portion of either the
DM disc or ring magnets 10602, 10606 may be noncir-
cular (e.g., thediscor ringmayhaveagenerally oblongor
oval shape) to prevent rotation.
[0230] Thehandle60maybedescribedashavinga top
surface 9801, a bottom surface 9803, and a right and left
surface 9805, 9807 when viewed from the perspective in
FIG. 106. The handle DM magnet 10602 may be de-
scribed as having a first and a second planar face 10609,
10611 and an outer circumferential surface 10613 ex-
tending therebetween. The handle DM magnet 10602
may secured to the handle 60 such that the planar faces
10609, 10611 are aligned generally parallel to the long-
itudinal axis L of the handle 60 and generally perpendi-
cular to right and left surfaces 9805, 9807 and generally
parallel to the top and bottom surfaces 9801, 9803. The
lateral movement of the blade cartridge support member
24/blade cartridge 22 relative to the handle 60 therefore
corresponds to motion in a plane extending generally
parallel to the longitudinal axis L of the handle 60 and
generally perpendicular to the right and left surfaces
9805, 9807 (e.g., from side-to-side).
[0231] TheDMmagnets 10602, 10606 aremounted to
the handle 60/ blade cartridge support member 24 such
that, when the handle 60 and blade cartridge support
member 24 are brought close to each other during the
process of installing the disposable head assembly 20 to
the handle 60, the opposite poles of the DM magnets
10602, 10606 attract and complete the attachment pro-
cedure. According to one embodiment, the DMmagnets
10602, 10606 generally tangentially contact each other.
The DM magnets 10602, 10606, when positioned tan-
gent to each other, will always seek out the position at
which the two opposite poles are in contact. This position
will be referred to as the predetermined rest position or
initial starting position (ISP). In this embodiment, the two
DMmagnets 10602, 10606 are installed such that in the

predetermined rest position or ISP, the handle 60 and
support member 24 are aligned in a straight line (as on a
traditional razor).
[0232] The distal region 9804 of the handle 60 adja-
cent/proximate to the handle DM magnet 10602 and the
proximal region 9812 of the blade cartridge support
member 24 adjacent/proximate to the support member
DM magnet 10606 may define a handle interface region
9814 and a blade cartridge support member interface
region 9816, respectively. The interface regions 9814,
9816 may have a shape and contour to allow for limited
rotational lateral motion of the handle 60 and blade
cartridge support member 24 relative to one another.
The DM magnets 10602, 10606 will allow this motion
tooccur, butprovidenoticeable resistance,mimicking the
behavior of a spring. In fact the DM magnets 10602,
10606 remain tangent to each other throughout the mo-
tion as the contact point between them moves farther
away from the poles, so that their behavior resembles
that of a pair of gears (i.e. eachDMmagnet 10602, 10606
not only rotates on its own axis but also "orbits" about the
axis of theoppositemagnet).Suchadisplacement, in this
case a lateralmotion (e.g., in a plane extending generally
parallel to the longitudinal axis L of the handle 60 and
generally perpendicular to the right and left surfaces
9805, 9807) is illustrated in FIG. 108. The rotation of
the blade cartridge support member 24 relative to the
handle 60 in either direction may be set and/or limited by
the contours of the interfaces 9814, 9816.
[0233] When the handle 60 and blade cartridge sup-
port member 24 are released, the DM magnets 10602,
10606 act to reposition themselves relative to each other
at the predetermined rest position or ISP, which in turn
returns and/or urges the blade cartridge 22 to its original
alignment with respect to the handle 60.
[0234] Additionally, it should be noted that the blade
cartridge supportmemberDMmagnet 10606 canalsobe
used to generate the magnetic force (e.g., repel and/or
attract) the blade cartridgemagnets 11410 (see, the e.g.,
the blade cartridgemagnets 11410 inFIGS. 147‑150). As
such, the blade cartridge support member DM magnet
10606 may be used to generate the magnetic force in
addition to, or in replace of, the blade cartridge support
member magnets 11412.Turning now to FIGS. 109‑110,
another embodiment featuring two or more DMmagnets
is generally illustrated. This embodiment is similar to the
embodiment described above with respect to FIGS.
106‑108, however, the interfaces 9814, 9816 of the han-
dle 60 and the blade cartridge supportmember 24 have a
contour configured to allow not only lateral motion, but
also to allow the blade cartridge support member
24/blade cartridge 22 to twist relative to the handle 6
about the longitudinal axis L approximately parallel to the
handle 60 (e.g., in a direction generally illustrated by
arrow 10902). Optionally, the twist motionmay be limited
by design due to the engagement of one or more pro-
trudingpins10904 (e.g., butnot limited to, apinextending
from the blade cartridge support member 24/yoke 47)
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that engages and/or is received within receptacle well/-
groove 10906 (e.g., on handle 60). It should be appre-
ciated that the arrangement of the pin 10904 and groove
10906 may be switched. The pin 10904 and groove
10906 may be configured to limit the twist of the blade
cartridge support member 24/blade cartridge 22 relative
to the handle 60 to less than 360°, for example, less than
270° or less than 180°. The behavior when the two DM
magnets 10602, 10606 are manipulated in this way is a
result of the DMmagnets 10602, 10606 being in tangen-
tial contact with each other. If the DM magnets 10602,
10606 are twisted relative to each other such that their
axesareno longerparallel (asgenerally illustrated inFIG.
110), the DMmagnets 10602, 10606 will tend to return to
a position in which the axes are parallel because the DM
magnets 10602, 10606 are drawn to have the maximum
area of contact between them, which occurs when the
axes are parallel.
[0235] Turning now to FIGS. 111‑113, another embo-
diment featuring two or more DM magnets is generally
illustrated.Asbest illustrated inFIGS.111and112,oneor
more handle DM magnets 11102 are permanently and
fixedly coupled, secured, and/or otherwise mounted to
distal end 9804 of the handle 60 and one or more blade
cartridge support member DM magnets 11106 are per-
manently and fixedly coupled, secured, and/or otherwise
mounted to a portion of the blade cartridge support
member 24 (e.g., but not limited to, the yoke 47). The
DMmagnets 11102, 11106 may include any size, shape,
and/or configuration described herein.
[0236] In the illustrated embodiment, the DMmagnets
11102, 11106 are aligned such that the planar faces
11109 (see, e.g., FIG. 112) are aligned generally parallel
to the longitudinal axis L of the handle 60 (e.g., the
longitudinal axis of the collar) and generally parallel to
the top and bottom surface 9801, 9803 of the handle 60.
The DM magnets 11102, 11106 are oriented concentri-
cally with their poles 180 degrees opposite each other.
This is the predetermined rest position due to the force
attracting each pair of opposing poles to one another.
One or more of the DMmagnets 11102, 11106 may be at
least partially received within a cavity and one or more of
the DM magnets 11102, 11106 may partially extend out-
wardly from a portion of its respective component 60, 24
such that it may be received at least partially received in
the cavity to align the DM magnets 11102, 11106 con-
centrically.
[0237] When the blade cartridge support member
24/blade cartridge 22 and handle 60 are rotated relative
to each other around the shared axis of the DMmagnets
11102, 11106, the poles of the DMmagnets 11102, 11106
draw away from each other circumferentially, causing a
torque to be applied as the DM magnets 11102, 11106
attempt to return the two components (e.g., handle 60
and blade cartridge support member 24) to the prede-
termined rest position. For small angular displacements
such as that shown in FIG. 113, the DM magnets 11102,
11106 have a tendency to remain concentric throughout

the displacement, such that amechanical pivot feature is
optional. For larger angular displacements this effect is
reduced, and a mechanical pivot may be required. In
such a case, ringDMmagnets 11102, 11106 (as opposed
to disc DM magnets 11102, 11106) would offer the ad-
vantage of anatural location for thismechanical pivot, i.e.
a pin protruding from one component through the inside
diameter of both magnets, acting as an axle. Attachment
and detachment procedure for the handle 60 and the
blade cartridge support member 24 may vary depending
upon whether amechanical pivot feature was present. In
the absence of such a feature, the two DM magnets
11102, 11106 may approach each other either radially
or axially and ultimately adopt the predetermined rest
position naturally. If amechanical pivot feature is present,
the two DM magnets 11102, 11106 may need to be
attached to each other via an axial motion.
[0238] As may be appreciated, any one or more of the
DMmagnets described in this embodiment, or any other
embodiment, may be replaced with one or more pro-
grammable magnets (PMs) comprising multiple pole
segments. The PMs may allow for multiple positions of
stable equilibrium instead of just one, whichwould create
the effect of indexing or detents as the blade cartridge
support member 24 is rotated about the common axis of
themagnets. Thebs24 could thusbe placed in any oneof
several positions for optimal shaving results. Thenumber
of possible positions, and thus the resolution of the
magnetic detent system, would be limited only by the
maximumnumber of pole segments that could beapplied
to the magnets.
[0239] Turning now to FIGS. 114‑116, a further embo-
diment featuring two or more DM magnets is generally
illustrated. This embodiment is similar to the embodiment
described above with respect to FIGS. 106‑108 in that
two DM magnets 11402, 11406 are placed tangentially;
however, in this case theblade cartridge supportmember
DMmagnets 11406 is constrained to rotate about an axis
that is fixed relative to the handle 60, so it no longer rolls
around the circumference of the handle DM magnet
11402. As illustrated in FIG. 114, this is accomplished
through the use of a modified "ball and socket" design
11502 (best seen inFIGS. 115) in which themotion of the
blade cartridge support member 24 is constrained to a
single plane. The blade cartridge support member DM
magnets 11406, in the shape of a disc or ring, seats in a
mating socket in the handle 60. Its predetermined rest
position is a result of the tendency of the twoDMmagnets
11402, 11406 to align such that their opposing poles are
as close as possible together. When a lateral rotation is
appliedas inFIG.116, theuserwill experience resistance
to the motion, and when the blade cartridge support
member 24 is released, the blade cartridge support
member 24 will resume its predetermined rest position
with respect to the handle 60 as a result of the DM
magnets 11402, 11406 re-aligning with each other.
[0240] The above-described embodiments are illu-
strated wherein the blade cartridge support member 24
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would comprise a yoke and a blade cartridge 22, as-
sembled such that the blade cartridge 22 can rotate
relative to the yoke 47/arm 30 and return to a known
location (the initial starting position, or ISP), though this is
not a limitation of the present disclosure unless specifi-
cally claimed as such. The blade cartridge 22 may be
single-sided, such that the axis of rotation exists close to
one longitudinal edge of the blade cartridge 22 and the
blade cartridge 22 rotation is limited (e.g. 90 degrees
upwardonly); or itmaybedouble-sided, such that the114
axis of rotation exists at the geometric center of the blade
cartridge 22 and the blade cartridge 22 can rotate a full
360 degrees, with two positions of stable equilibrium,
selectable by the user and 180 degrees apart. The at-
tachment of the blade cartridge 22 to the yoke 47/arm 30
and the limitation and control of the rotation of the blade
cartridge 22 within the yoke 47/arm 30 could be accom-
plished in any number of ways that have been described
herein, including but not limited to mechanical devices
such as a physical axle feature and an RDP (resiliently
deformable pawl) or magnetic configurations such as
(but not limited to) alternating attracting/repelling mag-
nets, multi-pole or programmable magnets or the like.
While the embodiment has been illustrated using a sin-
gle-sided blade cartridge whose ISP is determined by a
pair of repelling magnets 11410, 11412, one 11410 lo-
cated on the back 11409 of the blade cartridge 22 and the
other 11412 on the leading edge of the center web of the
yoke 47, this is for illustrative purposes only and that any
configuration described hereinmay be used. It should be
noted that the repelling magnet 11412 does not neces-
sarily need to be a separate magnet in the assembly, but
rather one of the magnets 11402, 11406 in the handle 60
or blade cartridge support member 24 connection can be
utilized to generate the repulsive magnetic force with the
magnet 11410 in the blade cartridge 22.
[0241] Turning now to FIGS. 117‑120,multiple pairs of
diametrically magnetized (DM) ring and/or disc magnets
to achieve attachment between two components (e.g.,
but not limited to, a razor handle 60 and blade cartridge
support member 24) such that the two components are
securely fixed to each other but can rotate about multiple
axes relative to each other while tending to return to a
predetermined rest position; and can be separated
manually when sufficient force is applied, for example
during replacement of a used head assembly 20 with a
new one.
[0242] As noted herein, DM cylindrical magnets, when
allowed to be in close proximity with planar sides facing
each other, will align themselves coaxially such that
opposite poles are adjacent; and further. Additionally, if
one DM magnet is displaced rotationally from its rest
position relative to theother, itwill return to its rest position
in a manner that closely mimics the behavior of a spring.
[0243] Through the use of two or more set of pairs
1702, 1704 of DM magnets, the blade cartridge support
member 24 may be rotated from a first position (as
generally illustrated in FIG. 117), to a second position

(asgenerally illustrated inFIG.118) usingafirst of thepair
1702ofDMmagnets, and ultimately to a third position (as
generally illustrated inFIG.118) usingasecondpair 1704
of the DM magnets. The first pair 11702 of DM magnets
may for a yoke joint and the second pair 11704 of DM
magnets may form a center joint.
[0244] In the illustrated embodiment, the yoke joint
11706 connects the blade cartridge support member
24/yoke 47 to a portion of an intermediate knuckle
11708. The blade cartridge support member 24/yoke
47 and a first portion of the intermediate knuckle 11708
each include one of at least one DM magnet 11710,
11712of the first pair 11702ofDMmagnets, respectively.
The DM magnets 11710, 11712 tend to keep the blade
cartridge support member 24 and intermediate knuckle
11708 assembled and in the predetermined rest position
(as generally illustrated in FIG. 117), but the blade car-
tridge support member 24 can be twisted relative to the
intermediate knuckle 11708 about the shared axis of the
DM magnets 11710, 11712 in the direction generally of
arrow 11714 by the user applying a torque to the blade
cartridge support member 24. Upon release of the force,
the tendency of the DM magnets 11710, 11712 to align
with their poles adjacent will generate a torque which
returns the blade cartridge support member 24 to its
predetermined rest position relative to the intermediate
knuckle 11708.
[0245] The center joint 11716 includes the second pair
11704 of DM magnets and connects the intermediate
knuckle 11708 to the razor handle 60. A secondportion of
the intermediate knuckle 11708 and the handle 60 each
include one of at least one DM magnet 11718, 11720 of
the second pair 11704 of DM magnets, respectively. It
should be appreciated that the intermediate knuckle
11708 may be considered part of the handle 60. For
example, the intermediate knuckle 11708 and the portion
of the handle 60 that includes theDMmagnet 11720may
form a first and a second portion 11701, 11703 of the
collar of the handle 60.
[0246] As with the yoke joint 11706, the DM magnets
11718, 11720keep theportions11701, 11703assembled
and in the predetermined rest position (as generally
illustrated in FIG. 117) such that the position of the blade
cartridge 22 relative to the handle 60 is similar to that of a
traditional razor. The user may turn the blade cartridge
support member 24/blade cartridge 22 downward or
upward, but will experience spring-like resistance to this
motion as a result of the tendency of the DM magnets
11718, 11720 to align with their poles adjacent, and upon
release the blade cartridge 22 will return to its predeter-
mined rest position.
[0247] For both the yoke and center joints 11706,
11716, given small angular displacements the DM mag-
nets have a tendency to remain concentric throughout
the displacement, such that amechanical pivot feature is
optional. For larger angular displacements this effect is
reduced, and a mechanical pivot may be used. In such a
case,DM ringmagnets (asopposed toDMdiscmagnets)
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may offer the advantage of a natural location for this
mechanical pivot, i.e. a pin protruding from one compo-
nent through the inside diameter of both magnets, acting
as an axle. Attachment and detachment procedure for
the two parts would vary depending upon whether a
mechanical pivot feature was present. In the absence
of such a feature, the two DM magnets could approach
each other either radially or axially and ultimately adopt
the predetermined rest position naturally. If amechanical
pivot feature is present, the twoDMmagnetsmayneed to
be attached to each other via an axial motion.
[0248] Because of the tendency of the DM magnets in
both joints 11706, 11716 to assume the predetermined
rest position, if the user desires to utilize the razor 10 in a
configuration that differs from the predetermined rest
position (which is illustrated, for exemplary purposes
only, to resemble the configuration of a traditional razor),
amanner of locking the jointsmay be used.One possible
system of locks would include two shavingmodes, "Face
Mode" and "Body Mode". In Face Mode, the center joint
11716 may be locked in its predetermined rest position
but the yoke joint 11706 may be allowed to rotate to a
limited degree. This mode is illustrated in FIG. 117. Body
Mode (e.g., as generally illustrated in FIG. 119) may be
adopted through rotating both joints 11706, 11716 90
degrees, so that the blade cartridge support member
24 rotation axiswithin the yoke47 is parallel to the handle
longitudinal axis L. Because the DM magnets in this
condition would be attempting to return both joints
11706, 11716 to their predetermined rest position, me-
chanical locks may be used to keep both joints 11706,
11716at the 90degreeposition. Theprocessof changing
between Face Mode and Body Mode would involve two
actions: 1) Rotating the center joint 11716 90 degrees as
shown inFIG. 118and2)Rotating the yoke joint 1170690
degrees (illustrated in FIG. 119), with the resulting con-
figuration shown in FIG. 119. These two actions could be
performed in either order.
[0249] With reference to FIG. 120, the blade cartridge
support member 24 may include one or more limiting
protrusions 12002 that are s at least partially received
within one or more limiting cavities or groves 12004
formed in the intermediate knuckle 11708 (e.g., portion
11701). Similarly, the handle 60 (e.g., portion 11703)may
include one or more limiting protrusions 12006 that are s
at least partially received within one or more limiting
cavities or groves 12008 formed in the intermediate
knuckle 11708 (e.g., portion 11701). Of course, the ar-
rangement of the limiting protrusions 12002, 12006 and
limiting grooves 12004, 12008 relative to the blade car-
tridge support member 24, intermediate knuckle 11708
(portion 11701), and/or handle 60 (portion 11703)maybe
reversed. The limiting protrusions 12002, 1206 and limit-
ing grooves 12004, 12008 may restrict the movement of
the yoke and center joints 11706, 11716 to a predefined
range. As may be appreciated, the predefined range
does not have to be symmetrical about the predeter-
mined rest position. As such, the limiting protrusions

12002, 1206 and limiting grooves 12004, 12008 may
allow, for example, 90 degrees of rotation in one direction
and less than 20 degrees in the opposite direction (these
values are just for illustrative purposes).
[0250] It should be appreciated that any one of the DM
magnetsmay be replaced by one ormore programmable
magnets (PMs) comprising multiple pole segments. The
result would be multiple positions of stable equilibrium
instead of just one, which would create the effect of
indexing or detents as the blade cartridge support mem-
ber 24 is rotated about the common axis of the magnets.
The blade cartridge support member 24 could thus be
placed in any one of several positions for optimal shaving
results. The number of possible positions, and thus the
resolution of the magnetic detent system, would be lim-
ited only by the maximum number of pole segments that
could be applied to the magnets.
[0251] The above-described embodiments are illu-
strated wherein the blade cartridge support member 24
would comprise a yoke and a blade cartridge 22, as-
sembled such that the blade cartridge 22 can rotate
relative to the yoke 47/arm 30 and return to a known
location (the initial starting position, or ISP), though this is
not a limitation of the present disclosure unless specifi-
cally claimed as such. The blade cartridge 22 may be
single-sided, such that the axis of rotation exists close to
one longitudinal edge of the blade cartridge 22 and the
blade cartridge 22 rotation is limited (e.g. 90 degrees
upward only); or it may be double-sided, such that the
114axis of rotation exists at the geometric center of the
blade cartridge 22 and the blade cartridge 22 can rotate a
full 360 degrees, with two positions of stable equilibrium,
selectable by the user and 180 degrees apart. The at-
tachment of the blade cartridge 22 to the yoke 47/arm 30
and the limitation and control of the rotation of the blade
cartridge 22 within the yoke 47/arm 30 could be accom-
plished in any number of ways that have been described
herein, including but not limited to mechanical devices
such as a physical axle feature and an RDP (resiliently
deformable pawl) or magnetic configurations such as
(but not limited to) alternating attracting/repelling mag-
nets,multi-poleor programmablemagnetsor the like. For
example (and without limitation), the blade cartridge 22
may include a double-sided cartridge head whose ISP is
determined by a pair of multi-pole magnets, located
concentrically to the blade cartridge’s axis of rotation.
[0252] As described herein (see, for example, but not
limited to, FIG. 82), two more magnets may be used to
create a hovering/floating effect between two compo-
nents (e.g., but not limited to, a connection between
the handle 60 and the blade cartridge support member
24). Turning now toFIGS. 121‑126,one embodiment of a
razor 10 having at least two concentric, diametrically
magnetized magnets 12102, 12104 to achieve a floating
effect between two parts of the razor (e.g., but not limited
to, between the blade cartridge support member 24 and
the handle 60) that allows motion in two degrees of
freedom (angular and axial). The razor 10may additional
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include use of a repulsive magnetic force between the
DMmagnets 12102, 12104 to achieve both a lockout and
ejection effect between the two parts.
[0253] In particular, the razor 10 includes a diametri-
cally magnetized (DM) disc 12102 attached to one razor
part (e.g., but not limited to, the handle 60) is positioned
concentric to a diametrically magnetized (DM) ring mag-
net 12104 attached to the other part (e.g., but not limited
to, theblade cartridge supportmember 24), and thepoles
are arranged such that opposite poles of the two DM
magnets 12102, 12104 face each other in the ID of the
ring DM magnet 12104, the effect is to cause the DM
magnet 11204 of the blade cartridge support member 24
and disc DM magnet 12102 of the handle 60 to balance,
float, or hover, at the point at which the DM magnets
12102, 12104 are coplanar.
[0254] According to one embodiment, the blade car-
tridge support member 24 may include a cavity 12502
(best seen inFIG. 125A) and the handle 60may include a
post 12504 extending axially outward. The post 12504
may include the disc DM magnet 12102 and may be
configured to be at least partially received within the
cavity 12502 which may include the DM disc magnet
12102 such that the disc DM magnet 12102 may be
aligned such that opposite poles of the two DMmagnets
12102, 12104 face each other in the ID of the ring DM
magnet 12104 (e.g., the float position). The cavity 12502
may also be configured to allow the post 12504 to con-
tinue to move forward beyond the float position as de-
scribed herein. Of course, the arrangement of the DM
disc magnet 12102 and DM ring magnet 12104, as well
as the cavity 12502 and post 12504, may be reversed,
and additional combinations of DM disc magnet 12102
and DM ring magnet 12104 may also be included.
[0255] If a suitable gap is left between themating faces
12506, 12508 (best seen in FIG. 125B) of the blade
cartridge support member 24 and handle 60, the blade
cartridge support member 24 will appear to float axially
with respect to thehandle60whilealways returning to the
balancepoint followingdeflection, thusgiving the impres-
sion of razor 10 having a small shock absorber between
the blade cartridge support member 24 and the handle
60. If the blade cartridge support member 24 is given a
small axial and/or angular displacement around the
shared axis of the DM magnets 12102, 12104 (as gen-
erally illustrated in FIG. 122), the attraction of the twoDM
magnets 12102, 12104 will cause the blade cartridge
support member 24 to return to its original angular posi-
tion (as generally illustrated in FIG. 121) at the balance
point. The range of axial and/or angular displacement
withinwhich the attraction of the twoDMmagnets 12102,
12104 will return the two parts to their original juxtaposi-
tion is referred to as the "return range."
[0256] Optionally, the post 12504 may include a guide
pin 12510 (best seen in FIGS. 125A and 125B) which is
received within lockout and/or ejection chamber or
groove 12512 disposed in the blade cartridge support
member 24. For example, the lockout and/or ejection

chamber or groove 12512 may include an opening that
allows the guide pin 12510 to be received therein. Once
inside the lockout and/or ejection chamber or groove
12512, the movement of the guide pin 12510 (and thus
the handle 60 relative to the blade cartridge support
member 24) is restricted (e.g., subject to mechanical
constraints) to keep the relative motion of the two parts
within a return range,with the exception of two conditions
outlined below.
[0257] The lockout and/or ejection chamber or groove
12512 may have one or more different regions or ranges
that allow a predetermined motion and/or generally pre-
vent (e.g., generally fix, retain, and/or lock) motion of the
blade cartridge support member 24 relative to the handle
60. For example, one embodiment of a lockout and/or
ejection chamber or groove 12512 is generally illustrated
in FIGS. 125C and 125D. As may be appreciated, the
lockout and/or ejection chamber or groove 12512 may
extend radially about a portion of blade cartridge support
member 24. FIG. 125C generally illustrates the lockout
and/or ejection chamber or groove 12512 having a return
range 12514, a lockout range 12516, and/or an eject
range 12518 (which allows the guide pin 12510 to either
enter and/or exit the lockout and/or ejection chamber or
groove 12512), and FIG. 125D generally illustrates the
guide pin 12510 disposed in different positions within the
ranges 12514, 12516, 12518. FIG. 125E illustrates an
alternative embodiment of the lockout (e.g., having a 90
degree lockout) and/or ejection chamber or groove
12512 having a return range 12514, an eject range
12518, and/or an alternative lockout range 12516 (e.g.,
having a 0 degree lockout), along with the guide pin
12510. It should be appreciated that while the guide
pin 12510 is shown in FIGS. 125D and 125E being
disposed in multiple ranges at once, this is only for
illustrative purposes and that the guide pin 12510 would
only be in one range at any given time.
[0258] In the absence of a mechanical constraint,
when a sufficient angular displacement is applied to
the blade cartridge support member 24, the "return
range" 12514 is exceeded and the DM magnets
12102, 12104 begin to assume a position at which they
mutually repel. In the case of a diametrically magnetized
disc/ring pair 12102, 12104, the effect of this repulsion is
to impart an axial motion such that the two DM magnets
12102, 12104 no longer remain coplanar. Again in the
absence of a mechanical constraint, this axial motion is
equally likely to occur in either direction. One possible
direction of axial motion has the effect of drawing the two
parts together, and the other has the effect of pushing
them apart. If a mechanical constraint is added (e.g., the
guide pin 12510 and lockout and/or ejection chamber or
groove 12512), the direction of axial motionwhich occurs
upon exiting the return range can be controlled based on
user input.
[0259] Turning now to FIG. 123, the razor 10 is illu-
strated in a position/alignment that encourages the two
parts (e.g., the blade cartridge support member 24 and

5

10

15

20

25

30

35

40

45

50

55



44

85 EP 3 500 408 B1 86

the handle 60) to draw together when the blade cartridge
support member 24 is turned in one particular direction
(e.g.,. but not limited to, clockwise, in the embodiment
shown). The guide pin 12510 on the handle 60 (e.g., the
post 12504) impacts a ramp within the lockout range
12516 of the lockout and/or ejection chamber or groove
12512, which directs the handle 60 and the blade car-
tridge support member 24 toward each other as rotation
continues, to the point atwhich thegap closes completely
and the parts are in intimate contact after turning 90
degrees relative to each other. The result is a "lockout"
or elimination of any floating effect, axial or rotational. As
illustrated in FIGS. 123, 125C-D, the lockout may option-
ally include a detent feature whereby the blade cartridge
support member 24 must be manually pulled away from
the handle 60 in order to overcome the lockout and return
the blade cartridge support member 24 to the floating
condition.
[0260] Turning now to FIG. 124, the razor 10 is illu-
strated in a position/alignment that encourages the parts
(e.g., the blade cartridge support member 24 and the
handle 60) to separate axially. In this case, when the
blade cartridge support member 24 is turned in one
particular direction (e.g., but not limited to, counterclock-
wise in this embodiment), the guide pin 12510 impacts a
ramp within the eject range 12518 which pushes the
blade cartridge support member 24 and the handle 60
away from each other. Because of the interaction of the
DMmagnets 12102, 12104, this feature can be designed
to drive the parts to a point at which they will forcefully
separate, resulting in an "ejection" effect, if the guide pin
12510 is given an appropriate escape path. If both of
these systems (e.g., the lockout and the ejection) are
incorporated into a single device, and the "lockout" and
"ejection" occur when the blade cartridge support mem-
ber 24 is turned in two different directions, the result is as
shown in FIG. 125B and 125D, where the guide pin
12510 can exist within three different ranges - the return
range 12514, the lockout range 12516, or the ejection
range 12518. In this scenario, the user can choose the
action to impart to the blade cartridge supportmember 24
based on which direction he or she turns the blade
cartridge support member 24 relative to the handle 60.
[0261] As noted above, FIG. 125E also illustrates an
alternative lockout mechanism in which the lockout posi-
tion is angularly identical to the nominal floating position.
This could be useful in the event a user wishes to utilize
the razor 10 in the traditional orientation but temporarily
disable the shock absorber effect inherent in the design.
In this case (e.g., "0 lockout") the lockout is achieved by,
in sequence, turning the blade cartridge support member
24counterclockwise, pushing it inward toward thehandle
60, turning it clockwise as far as it will go and releasing it.
In doing so, the guide pin 12510 is induced to follow a U-
shapedpath intoa lockout position12516which results in
the blade cartridge supportmember 24 being at the same
angle at which it started. Releasing the blade cartridge
support member 24 from this lockout position 12516

would involve reversing the above steps to place the
guide pin 12510 back into the return range 12514.
[0262] While the razor 10 has been illustrated having a
head assembly 20 (including a blade cartridge support
member 24 and a blade cartridge 22) having a two-sided
blade cartridge 22, pivoting relative to the arms 30 about
a pivot axis PA located at its geometric center, with two
positions of stable equilibrium (initial starting positions or
ISP’s), selectable by the user and 180 degrees apart, this
is not a limitation of the present disclosure unless speci-
fically claimed as such and the DM magnets (and any of
the associated described features)may be usedwith any
blade cartridge described herein. Additionally, the rota-
tion (and control thereof) can be achieved using any
resistive pivot mechanism described herein such as,
but not limited to, a RDP (resiliently deformable pawl)
or magnetic means such as alternating attracting/repel-
ling magnets (chosen illustratively for FIGS. 121‑125),
multi-pole or programmable magnets or the like
[0263] Additionally, any side of the blade cartridge 22
may containmultiple blades angled in the same direction
(as in a traditional razor utilized for Face Mode) on one
face and/or one or more faces having an even number of
blades with half the blades angled in one direction and
half angled in the other (to allow shaving in either direc-
tion utilized for Body Mode). In such a scenario, the user
may find it advantageous to utilize one of the two car-
tridge head positions when the cartridge is in its floating
condition and another when it is locked out. This system
can be further arranged into a second fixed position‑
"Body Mode" (FIG 126). This embodiment may include
a handle/collar optionally having a mechanical pivot
12602 that can lock at 90° downwards from the traditional
handle position (FIG. 121) or Face Mode and the yoke/-
cartridgeheadassembly90°Lockout position (FIG.123).
The process of changing between Face Mode and Body
Mode would involve two actions: 1) Rotating the collar
joint 90 degrees as shown inFIG. 126and 2)Rotating the
yoke joint 90 degrees FIG. 123, with the resulting con-
figuration shown in FIG. 126. These two actions could be
performed in either order.
[0264] As noted above, while a dual-side blade car-
tridge 22 is illustrated, this is for illustrative purposes only
and the blade cartridge may include a single-sided car-
tridge head. In such a case, the cartridge headmay pivot
on an axis close to one longitudinal edge of the blade
cartridge supportmember 24 and fixed between the yoke
arms 30. The single ISP could be determined in one of a
number of ways described herein, including but not lim-
ited, tomagnetic arrangements suchas apair of repelling
magnets, one of which would reside on the back side of
the cartridge head and the other on the leading edge of
the web spanning the yoke arms.
[0265] With reference to FIGS. 127‑138, various em-
bodiment of a razor 10 includingmagnets to position and
control a rotatingbladecartridge22withinbladecartridge
support member 24 (e.g., a yoke 47) is generally illu-
strated. The blade cartridge 22 may be disposed at the
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end of the arm(s) 30 of the yoke 47, and rotates about a
pivot axis PA fixed relative to the arm(s) 30, and may
include two orientations of stable equilibrium (also called
initial starting positions, or ISP’s), 180 degrees apart, to
be selected by the user. When in either of these orienta-
tions, the blade cartridge 22may be urged back to return
to its ISP when subjected to a small (<90 degrees)
angular displacement, for example during a shaving
stroke, and that the torque required to accomplish this
is produced by combinations of magnets and/or ferrous
elements in place of a traditional cartridge biasing me-
chanism. The limitation and control of the rotation of the
blade cartridge 22 within the blade cartridge support
member 24may be accomplished in any number of ways
that have been described herein, including but not limited
to,mechanicalmeanssuchasaphysical axle featureand
aRDP (resiliently deformable pawl) ormagnetic arrange-
ments such as alternating attracting/repelling magnets,
multi-pole or programmable magnets or the like.
[0266] Turning now to FIGS. 127‑128, one embodi-
ment of a razor 10 having a resistive pivot mechanism
consistent with the above is generally illustrated. As
shown, one or more fixed arm magnets 12702 (e.g.,
but not limited to, a disc magnet) are located within
one ormore of two arms 30 of the blade cartridge support
member 24. The arm magnet 12702 may be located off-
axis relative to the pivot axis PA and its orientation is
known. A ring magnet 12704 which has been diametri-
cally magnetized in four quadrants alternating between
north and south may be disposed within and fixed to one
or more of the lateral edges of the blade cartridge 22 and
generally faces the fixed arm magnet 12702.
[0267] Due to the off-axis position of the arm magnet
12702, the armmagnet 12702has theability to transmit a
torque to the blade cartridge 22 depending upon the
quadrant of the ring magnet 12704 that is adjacent to
the arm magnet 12702. As a result, the ring magnet(s)
12704areorientedsuch that thewhen thebladecartridge
22 is in one of its two ISP’s, the quadrant of each ring
magnet 12704 that is adjacent to its corresponding arm
magnet 12702 is of opposite polarity to the adjacent face
of the discmagnet 12704. As a result, the blade cartridge
22, when subjected to a small rotational displacement
about its pivot axis PA, will be urged back toward its
nearest (and most recent) ISP.
[0268] To switch between the two possible ISP’s, the
user will intentionally rotate the blade cartridge 22 in
either direction about the pivot axis PA until the rotation
has passed 90 degrees, at which angle there is a point of
unstable equilibrium when like poles of the ring magnet
12704 and fixed armmagnet 12702 are adjacent to, and
thus repelling, each other. This condition is illustrated in
FIG. 128. In the absence of any significant source of
friction, it is generally not possible to balance the blade
cartridge 22 at one of these points of unstable equili-
brium, so the blade cartridge 22 will naturally continue to
rotate past this point and come to rest at the next ISP,
which is the point of stable equilibrium 180 degrees apart

from the previous ISP. It should be noted that, given
magnets 12702, 12704 of sufficient strength, this same
behaviormay be able to be attainedwithmagnets 12702,
12704 on only one side of the blade cartridge 22 and in
one arm 30 of the blade cartridge support member 24
rather than at both lateral ends of the blade cartridge 22
and arms 30 as generally illustrated.
[0269] Turning now to FIGS. 129‑130, another embo-
diment of a razor 10 having a resistive pivot mechanism
consistent with the above is generally illustrated. As
shown,oneormorefixedarmmagnets12902are located
within one or more of two arms 30 of the blade cartridge
support member 24, and may have an oblong, oval,
and/or elongated shape. The arm magnets 12902 may
be magnetized across the thickness (depth) of the mag-
net. The arm magnet 12902 may be located at least
partially off-axis relative to the pivot axis PA and its
orientation is known. A blade cartridge magnet 12904
may be disposed within and fixed to one or more of the
lateral edges of the blade cartridge 22 and generally
faces the fixed arm magnet 12902. The blade cartridge
magnet 12904 may also have an oblong, oval, and/or
elongated shape, however, the blade cartridge magnet
12904 may have a length 12906 that is longer than the
length 12908 of the arm magnet 12902. The blade car-
tridge magnet 12904 may be magnetized across the
thickness (depth) of the magnet.
[0270] In this embodiment, themagnets 12902, 12904
are always oriented with opposite poles facing each
other, so the repelling qualities of the magnets 12902,
12904 are not utilized. This configuration is illustrated in
FIG. 129. The magnets 12904 in the blade cartridge 22
may be centered on the pivot axis PA and oriented such
that the length 12906 of the magnet 12902 is parallel to
the width 12910 of the blade cartridge 22. The magnets
12902 in the blade cartridge support member 24/arm 30
are shorter and positioned behind and surrounding the
pivot axis PA. The driving torque inducing the blade
cartridge 22 to assume one of the two ISP’s derives from
the magnets’ 12902, 12904 tendency to align such that
the mating surfaces have the maximum overlap area.
When an angular displacement is applied to the blade
cartridge 22, the overlap area between the magnets
12902, 12904 is reduced due to the long axes of the
magnet shapes no longer being aligned. If the angular
displacement is small (as shown in FIG. 130) the blade
cartridge 22 will return to its nearest (and most recent)
ISPwhen released.Aswith theaboveembodiment, there
is a position of unstable equilibrium when the magnets
12902, 12904 are oriented 90 degrees to each other.
Hence if thedisplacementexceeds90degrees, theblade
cartridge 22 will flip to the other ISP, which is the point of
stable equilibrium 180 degrees apart from the previous
ISP.
[0271] Turning now to FIG. 131, yet another embodi-
ment of a razor 10 having a resistive pivot mechanism
consistent with the above is generally illustrated. This
embodiment is similar to those of either FIGS. 127‑128
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and/or 129‑130, however, the magnets may be replaced
with one or more magnetized, nanotube-enhanced ther-
moplastic zones 13102, 13104 that aremolded integrally
to the blade cartridge 22 and/or arms 30, respectively.
The areas 13102, 13104 denoted in FIG. 131 are for
illustrative purposes only. The areas 13102, 13104 in-
dicated may not be detectable or visible on the final end
product.Theseareas13102, 13104maybeprogrammed
such that opposite poles face each other across the gap
between the inner surfaceof theyokearm30and the side
surfaceof theblade cartridge22; as such, repulsion is not
utilized and the behavior of the blade cartridge 22 is
driven entirely by varying levels of attraction between
the magnetized zones. The ISP’s are determined by the
bladecartridge22positionsatwhichoverlapbetween the
magnetized zones 13102, 13104, and hence attraction,
is greatest. As is the case with the embodiment of FIGS.
129‑130, when the blade cartridge 22 is given a small
rotational displacement (<90 degrees), the reduction of
overlap area and attraction between the twomagnetized
zones 13102, 13104 serves to return the blade cartridge
22 to its nearest (and most recent) ISP. When the blade
cartridge 22 is rotated 90 degrees from an ISP, it en-
counters a position of unstable equilibrium and will flip to
the other ISP, which is the point of stable equilibrium 180
degrees apart from the previous ISP.
[0272] Turning now to FIG. 132, an additional embodi-
ment of a razor 10 having a resistive pivot mechanism
consistent with the above is generally illustrated. This
embodiment is similar to the embodiment described in
FIGS. 129‑130, however, one or more of the oblong
magnets in the blade cartridge 22 and/or arm 30 may
be replaced with ferrous elements. In the illustrated em-
bodiment, the blade cartridgemagnet 12904 in the blade
cartridge 22 have been replaced with ferrous elements
13202, though it should be appreciated that the arm
magnet 12902 may be replaced with a ferrous element
and that the blade cartridge magnet 12904 may remain.
[0273] Because the embodiment described in FIGS.
129‑130 does not make use of repulsion, and the beha-
vior of the blade cartridge 22 in FIG. 132 is governed by
varying levels of attraction between the magnetic ele-
ment 12902 and the ferrous element 13202 as the blade
cartridge 22 rotates about its pivot axis PA, it is feasible to
replace one set of magnets 12902, 12904 with ferrous
bars 13202. This would may offer advantages from cost
and manufacturability standpoints while offering similar
performance to thepaired-magnet 12902, 12904 scenar-
io featured in FIGS. 129‑130.
[0274] As noted above, the combination of a magnet
(either magnet 12902 or magnet 12904) may be dis-
posed in both arms 30 and ends of the blade cartridge
22 (as generally illustrated inFIG. 132) or a single arm30
and single end of the blade cartridge 22 as generally
illustrated in FIG. 133. With reference to FIGS. 134‑135,
the configuration of FIG. 132 may be modified to remove
the arm 30 that does not include a magnet. In this embo-
diment, the blade cartridge 22 is both constrained and

controlled by a single yoke arm30and thepivot axisPA is
cantilevered from the end of the arm 30 rather than
spanning the distance between two symmetrical yoke
arms 30 as generally illustrated in FIG. 133. The pivot
axis PA for the blade cartridge 22 may be designed such
that the blade cartridge 22 can slide off the axle 13502, as
generally illustrated in FIG. 135. In this case, the mag-
netic element(s) (e.g., magnet in the arm 30 and ferrous
bar and/or magnet in the blade cartridge 22) serve not
only toposition thebladecartridge22angularly relative to
thearm30,but also tohold thebladecartridge22onto the
arm 30. Replacing of the blade cartridge 22 would be a
simple matter of pulling laterally on the used blade car-
tridge 22 to overcome the magnetic resistance, sliding
thebladecartridge22off theaxle13502andslidinganew
blade cartridge 22 on. Due to the magnetic attraction
between the arm magnet 12902 and the body ferrous
element 13202, the new blade cartridge 22 would adopt
its proper position laterally and also adopt one of the two
ISP’s automatically.
[0275] The razors 10 of FIGS. 127‑135 are shown
having a user-replaceable, disposable blade cartridge
22 that is removable from the handle 60. This could be
accomplished in one of a number of ways that have been
described in herein, including but not limited to magnetic
configurations (e.g., but not limited to, mating diametri-
cally magnetized (DM) discs and/or rings or magnetic
detent/snap systems) or mechanical/magnetic config-
urations such as a modified twist/lock/eject system. In
addition (or alternatively), only thebladecartridge22may
be replaced and the blade cartridge support member 24
may remain part permanently coupled/integrated into the
handle 60. In such an embodiment, part or all of the blade
cartridge support member 24 would remain with the
handle 60 when the blade cartridge 22 are being re-
placed, rather than being discarded with the blade car-
tridge 22. These variants offer the advantage of reducing
the material usage and part count in the disposable
portion of the razor system.
[0276] Turningnow toFIGS. 136‑137,a variation of the
embodiment of FIGS. 129‑130 is generally illustrated.
Whereas the blade cartridge 22 is generally permanently
coupled to the blade cartridge support member 24 in the
embodiment of FIGS. 129‑130, the pivot axle 13602 of
FIGS. 136‑137 is fixed to the blade cartridge 22 rather
than the arm 30, and passageways/grooves/slots 13604
areprovided in thearm30and/ormagnets 13606 toallow
thebladecartridge22andaxle13602 tobe removed from
the arm 30. In one embodiment, the slots 13602 may
include blind slots that extend through the ends of the
arms30and endat the desired axis of rotation. The blade
cartridge 22 may be held magnetically in the arm 30 due
to the fact that the yoke magnets 13606 exist behind the
pivot axis PA and, in addition to determining the ISP’s,
also tend topull thebladecartridge22 into thearm30until
the axle 13602 reach the ends of the blind slots 13604.
Replacement of the blade cartridge 22 may involve pull-
ing on the used blade cartridge 22 in a direction away
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from the handle 60 to overcome themagnetic resistance,
removing the blade cartridge 22 and axle 13602, and
sliding the axle 13602 of the new blade cartridge 22 into
the slots 13604 as generally illustrated in FIG. 137. It
should be appreciated that the ferrous element 13202 on
the blade cartridge 22 may be replaced with one or more
magnets, and the yoke magnets 13606may be replaced
with a ferrous element.
[0277] Turning now to FIG. 138, a further embodiment
of a razor 10 having a resistive pivot mechanism con-
sistent with the above is generally illustrated. The razor
10 includes two-piece arms 30 having a first portion
13802 permanently coupled to the blade cartridge sup-
port member 24 and a second portion 13804 coupled to
the blade cartridge 22. The first portion 13802 of the arms
30 includes an arm magnet 13806 having its poles
aligned with a blade cartridge magnet 13808 coupled
to the blade cartridge 22 to create an attractive magnetic
force thereby coupling the blade cartridge 22 to the blade
cartridge support member 24. The second portion 13804
may include a cavity 13810 to allow the blade cartridge
magnet 13808 to rotate about the pivot axis PA.
[0278] For example, a pair of mortise-and-tenon style
features may be used to attach each yoke arm tip (e.g.,
second portion 13804) to the yoke frame (e.g., first por-
tion 13802). Because the yoke arm tips 13804 already
have magnets present for blade cartridge 22 positioning
purposes (see, e.g., the embodiment of FIG. 132), these
magnetscanalsobeused tohold theyokearm tips13804
in place if additional magnets or ferrous elements are
positioned in the yoke frame 13802 at the junctions
between the frame and tips. Removal of the blade car-
tridge22 in this instancewould involvepullingon theused
blade cartridge 22 in a direction away from the handle 60
to overcome the attraction between the magnets in the
yokearm tips13804and themagnetsor ferrouselements
in the yoke frame 13802, and sliding the mortise-and-
tenon features apart. The new blade cartridge 22may be
installed by aligning the mortise-and-tenon features on
both yoke arm tips 13804 with their corresponding fea-
tures in the yoke frame13802, and allowing themagnetic
attraction between the elements in the tips 13804 and
frame 13802 to complete the attachment. This embodi-
ment may include magnets in both yoke arms 30 (if two
arms 30 are present), not only because they are used to
affix the yoke arm tips 13804 to the frame 13802, but also
because they would assist in aligning the yoke arm tips
13804 relative to the blade cartridge 22 in the same
orientation which would be required to properly and
simultaneously mate the mortise-and-tenon features
on each side during installation of a new blade cartridge
22.
[0279] Turning now to FIG. 139, one embodiment of a
razor 10 which includes nanotube sheets, strips or
threads 13902 incorporated into the disposable head
assembly 20 (e.g., but not limited to, the blade cartridge
22) is generally illustrated.Thenanotube sheets, strips or
threads 13902 may be energized by electric current to

warm the skin of the user during shaving. Warmth from
thenanotube sheets, stripsor threads13902 is conveyed
via IR radiation bands. For example, far infrared radiation
(FIR) transfers energy purely in the form of heat which
can be perceived by the thermoreceptors in human skin
and is felt almost instantaneously. FIR is experienced by
the user’s body as gentle radiate heat which can pene-
trate up to 1.5" beneath the skin. FIR is both absorbed
andemitted by thehumanbody, so heat generated by the
nanotubes is perceived as natural and potentially ther-
apeutic in feel. Nanotube fibers have been successfully
impregnated in fabrics, wraps, and garments to deliver
FIR to attain health benefits form its effects. Of signifi-
cance is that the nanotube sheets, strips or threads
13902 are not used to heat any part of the razor 10,
but rather only to heat the user’s skin. As such, the razor
10 may feel "cool" (e.g., ambient temperature) to the
touch.
[0280] A power source (e.g., batteries) may be con-
nected electrically to nanotube sheets, strips or threads
13902 which are mounted on, in, or near to the face of a
blade cartridge22, for example, as generally illustrated in
FIG. 139. Heating may be controlled by the user through
the activation of an electrical switch located on the razor
10 (e.g., the handle 60 and/or the head assembly 20).
The batteries or another power source may be located
within some section of the razor assembly (e.g. the
handle 60) or external to it, and electrical current may
flow through the nanotube sheets, strips or threads
13902 via wires or other electrical connections. The
nanotube sheets, strips or threads 13902may be applied
to any head assembly 20 described herein.
[0281] With reference to FIGS. 139 and 140, another
embodiment of a resistive pivot mechanism and a cou-
plingmechanism is generally illustrated. In particular, the
pivot axle 14002 (best seen in FIG. 140) may include a
ferrous material that is fixed to the blade cartridge 22. U-
shaped or slottedmagnets 14004 aremounted in the tips
of the yoke arms 30, the shape of the magnets 14004
defining a passageway having an opening to allow the
blade cartridge 22 (e.g., the axles 14002) to be removed.
FIG. 139 generally illustrates the blade cartridge 22 in-
stalled/coupled to the blade cartridge support member
24. The passageways are illustrated as blind slots that
extend through the ends of the arms 30 and into the
magnets 14004, ending at the location of the desired
axis of rotation. Because of the intimate contact between
the ferrous axle 14002 and the U-shaped magnets
14004, the blade cartridge 22 is held magnetically in
the arms 30 and the pivot axis PA is correctly positioned
with the axle tips at the ends of the blind slots. Replace-
ment of the blade cartridge 22 involves pulling on the
used blade cartridge 22 in a direction away from the
handle 60 to overcome the magnetic force binding the
ferrous axle 14002 to the magnets 14004, removing the
blade cartridge 22 and axle 14002, and sliding the axle
14002 of the new blade cartridge 22 into the slots. The
magnetic attraction between the ferrous axle 14002 and
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the slotted magnets 14004 completes the assembly pro-
cess. Optionally, the previously described assembly and
ISP mechanism can be replaced by the utilization of a
programmedmagnetic axle (particularly the tips) seating
into a slotted programmed magnet receptacle (Magnet
with slot to receive pivot pin/s).
[0282] Turning now to FIGS. 141‑142, one embodi-
ment of pivotably coupling the blade cartridge 22 to the
blade cartridge support member 24 using a plurality of
magnets is generally illustrated. As explained herein, the
connection between the blade cartridge 22 and the blade
cartridge support member 24 may appear as if the blade
cartridge 22 is hovering with respect to the blade car-
tridge support member 24.
[0283] In particular, the blade cartridge 22 is able to
rotate about apivot axisPAfixed relative to the yokearms
30, but have the tendency to return to its initial starting
position (ISP) when subjected to a small (<90 degree)
angular displacement, for example during a shaving
stroke. In addition, this behavior is desired to be accom-
plished in the absence of a traditional axle feature, such
that the blade cartridge 22 "hovers" (or appears to hover)
while remaining centered on its pivot axis PA, and in the
absence of a traditional mechanical biasing mechanism.
[0284] To create this effect, a pair of round magnets
14202, 14204 (best seen in FIG. 142) is mounted con-
centric to thepivot axisPA ineacharm30andeach lateral
endof thebladecartridge22, respectively.Apair of small,
axially magnetized disc magnets 14206, 14208 are
mounted opposing each other, one 14206 fixed to the
lateral ends of the blade cartridge22 andone14208 fixed
to the yoke arm 30. These magnets 14206, 14208 are
oriented such that they repel each other, which in the
absence of the identical magnet pair on the opposite side
of the blade cartridge 22 would tend to push the blade
cartridge 22 away from the yoke arm 30; however due to
the pair 14206, 14208 on the opposite end, the two
repulsion forces cancel each other out and result in the
blade cartridge 22 being centered between the yoke
arms 30.
[0285] In the absence of additional forces, the blade
cartridge 22 would not remain coaxial to the repelling
magnets because that position would be one of unstable
equilibrium; the blade cartridge 22 would be forced to
separate radially from the blade cartridge support mem-
ber 24. However, surrounding the pair of small axially
magnetized discs 14206, 14208 is a pair of larger diame-
trically magnetized rings 14202, 14204. As with the discs
14206, 14208, one ring 14204 is fixed to the blade
cartridge 22 and the other 14202 is fixed to the yoke
arm 30. However, these rings 14202, 14204 are oriented
such that when the blade cartridge 22 is at its ISP, the
opposite poles of the rings 14202, 14204 are adjacent to
one another, such that they attract. This arrangement
(stacked face to face) of diametrically magnetized rings
14202, 14204 have a tendency to remain positioned
coaxially to one another. It is this force that counteracts
the radial force imparted by the pairs of repelling discs

14206, 14208 and keeps the blade cartridge 22 posi-
tioned within the yoke arms 30 on the pivot axis PA.
Furthermore, twostackeddiametricallymagnetized rings
14202, 14204 which are positioned with opposite poles
adjacent to one another remain concentrically located
even when subjected to a limited amount of rotation
relative to each other about their shared axis, under
which condition the magnets14202, 14204, upon re-
lease, tend to rotate back to their preferred juxtaposition
with their opposite poles adjacent. It is this feature that
leads to the desired biasing behavior as described
above. Thus, the task of the inner, axially magnetized
disc magnets 14206, 14208 is to create the hovering
effect, while the task of the outer, diametrically magne-
tized ring magnets 14202, 14204 is to keep the blade
cartridge22positionedon thepivot axisPAand to return it
to its ISP when it is subjected to a small rotational dis-
placement.
[0286] A variation of this is to incorporatemulti-pole, or
programmed,magnetic rings in place of the diametrically
magnetized rings 14202, 14204. Thesemagnets, like the
diametrically magnetized rings 14202, 14204, would be
positionedsuch that their oppositepoleswereadjacent to
each other, however there would bemore than two poles
per magnet. This would result in there being multiple
ISP’s or positions of stable equilibrium. A special case
of this scenario would utilize four-pole rings, resulting in
two ISP’s 180 degrees apart. The embodiment is parti-
cularly suited for use with a double-sided cartridge head
22, which the user could position at will at one of two
possible ISPs.
[0287] The blade cartridge 22 may be replaced along
with the blade cartridge support member 24 according to
any embodiment described herein; however, it is also
possible that only the blade cartridge 22maybe removed
and that the blade cartridge support member 24 may be
integral to the handle 60.
[0288] With reference to FIG. 143, the repelling disc
magnets 14206, 14208 may optionally include a mating
feature such as, but not limited to, dimples 14302 on one
magnet andabump14304on theother, locatedalong the
pivot axis PA. The bump 14304 may be configured to be
at least partially received within the dimple 14302 to
introduce an additional element of control in that the
blade cartridge 22 may allowed a small amount of radial
movement relative to the pivot axis PA, but not be able to
be dislodged completely. In such an instance, the blade
cartridge support member 24 and blade cartridge 22may
be compose as permanent assembly, and an attachment
mechanism between the blade cartridge support mem-
ber 24 and handle 60 such as was described above may
be used.
[0289] Turning now to FIGS. 144‑146, another embo-
diment of a razor 10 that may be selectively arranged in
either "Face Mode" and "Body Mode" is generally illu-
strated. In Face Mode, it is anticipated that the blade
cartridge 22 will be perpendicular to the handle 60 in the
top view, and will have an ideal starting angle relative to
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the plane of the skin surface that is non-zero. In Body
Mode, it is anticipated that the blade cartridge 22 will be
parallel to the handle 60 in the top view, and is also best
positioned parallel to the plane of the skin surface. As
described herein, the razor 10 includes a compound-
curvature track 14402 to produce multiple positions of
a blade cartridge 22 with respect to the handle 60 (e.g.,
the Face Mode and Body Mode) and automatically
changes the cartridge head ISP (initial starting position)
based on the position of the blade cartridge 22 being in
either the Face Mode or Body Mode. The compound-
curvature track 14402 therefore not only repositions the
alignment of the blade cartridge 22 with respect to the
handle 60, but also automatically alters the IPS as part of
the reorienting of the blade cartridge 22 relative to the
handle 60.
[0290] The pivoting of the blade cartridge 22 about the
pivot axis PA may be accomplished using any embodi-
ment described herein, and may optionally include any
resistive pivot mechanism or any combination described
herein. Additionally, in the illustrated embodiment one
side of the blade cartridge22may includemultiple blades
angled in the samedirection (as in a traditional razor) and
theother sidemay include anevennumber of bladeswith
half the blades angled in one direction and half angled in
the other (to allow shaving in either direction). These two
sides will be referred to as the "Face Side" and the "Body
Side" respectively.
[0291] Face Mode is illustrated in the several views in
FIG. 144, and Body Mode is illustrated in FIG. 145. The
transition between the two modes may be accomplished
through the use of the compound-curvature track 14402
including a pair of helical tracks 14404, 14406 (e.g., an
upper track 14404 and a lower track 14406) that traverse
a compound curve along the perimeter of the blade
cartridge support member 24. Engaging these tracks
14404, 14406 are three guide pins 14408a, 14408b,
14408c located in a groove in the collar (affixed to the
razor handle 60). Two pins 14408a, 14408b engage one
track 14404 and one pin 14408c engages the other track
14406. As illustrated in FIGS. 144 and 145, the two pins
14408a, 14408b engage the top track 14404 and the
single pin 14408c engages the bottom track 14406,
however this could be reversed with the same results.
Changing the position of the blade cartridge 22 (e.g. from
Face Mode to Body Mode) involves nothing more than
sliding the blade cartridge support member 24 through
the groove in the collar. Because three points of contact
are sufficient to fully locate the blade cartridge support
member24 in space, thebladecartridgesupportmember
24 is constrained to change its angle as it is beingmoved
through the groove. The helical tracks 14404, 14406
force the blade cartridge support member 24 to reorient
itself during this operation such that when the movement
is complete and the blade cartridge 22 position relative to
the handle 60 has been changed from perpendicular to
parallel, the blade cartridge 22 has also changed from
being angled to being parallel to the plane of the skin. At

this point the blade cartridge 22 can optionally be rotated
within the blade cartridge support member 24 from the
Face Side to the Body Side.
[0292] An optional feature may include multiple de-
tents spaced throughout the range of motion of the blade
cartridge support member 24 within the collar, with the
purpose of helping to keep the blade cartridge support
member 24 in a selected position during shaving strokes.
As illustrated in FIGS. 144, 145, two detents 14410a,
14410b are included, one at each extreme of motion
(e.g., corresponding to the Body Mode and Face Mode,
respectively). These detents 14410a, 14410b could be
accomplished using one of several possible methods,
including a spring-loaded plunger (illustrated) 14420 or
mating magnets. An additional optional feature may in-
clude a customizable, removable/replaceable dress
plate which could exist on the blade cartridge support
member 24 in the area spannedby the compound curved
feature 14402 which contains the helical tracks14404,
14406.Thisdressplatecouldbeused forbrandingand/or
printed instructions or iconography intended to assist the
user in selecting the appropriate yoke position.
[0293] A design consideration is the angle formed
between the razor handle 60 and the blade cartridge
22 in the side viewwhen the blade cartridge 22 is in Body
Mode (see, e.g., FIG. 145). This angle is dictated by the
degree of twist in the helical track 14402 as it traverses
the perimeter of the blade cartridge support member 24
(zero twist would result in the blade cartridge 22 and
handle 60 being perfectly parallel in the side view).
The designer can select this angle to maximize the
number of possible ways to hold the razor 10, especially
when shaving hard-to-reach areas.Optionally, theremay
be tracks 14402 on both sides of the blade cartridge
support member 24 rather than just one. In such a case,
the range of motion of the blade cartridge support mem-
ber 24 within the collar would be doubled: The center
positionmay represent FaceMode and theremay be two
Body Mode positions, one at each end of the tracks
14402. Because the tracks 14402 on the two sideswould
be independent of each other, the two Body Mode posi-
tions could be mirror images of each other (i.e. the only
differencewould be the side of the handle 60 towhich the
blade cartridge support member 24 was moved) or they
could have different degrees of twist. In such a case, the
user could, by choosing which side to slide the blade
cartridge support member 24 to, have his or her choice of
two resultant angles between the handle 60 and blade
cartridge 22 in the side view.
[0294] Additionally, the razor 10 may automatically
move the blade cartridge 22 to present the Face Side
or the Body Side to the skin surface depending upon
which mode was selected by the user via his or her
positioning of the blade cartridge support member 24
(in Face Mode or Body Mode, respectively). This could
be accomplished with a system of cams or gears or
through some other configuration. A consideration for
suchadesignwouldbewhether or not thebladecartridge
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22 was constrained by the mechanical system to adopt
the orientation corresponding to the blade cartridge sup-
portmember 24 position, or if the userwould still have the
option to override the system and place the blade car-
tridge 22 in either orientation.
[0295] An additional optional feature is illustrated in
FIG. 146. In this configuration, the endof the handle 60 or
collar is adapted to include a feature which appears to
blend into the curve of the blade cartridge support mem-
ber 24. In either the configuration with or without this
feature, the durable/disposable boundary could be at the
juncture between the blade cartridge supportmember 24
and thecollar, the collar andhandle, or between theblade
cartridge 22 and blade cartridge support member 24.
Attachment and release of the disposable portion from
handle to the yoke/cartridge headmaybeachievedusing
any configuration described herein.
[0296] Turning now to FIGS. 147‑149, one embodi-
ment of a magnetic biasing system 14702 for urging a
blade cartridge to an initial starting position (ISP) is gen-
erally illustrated. The magnetic biasing system 14702
may include one or more blade cartridge magnets
11410 (only one shown for clarity) and one or more blade
cartridge support member magnets 11412 having their
poles configured to generate a repulsive magnetic force
that urges the blade cartridge 22 away from blade car-
tridge support member 24 about the pivot axis PA. In the
illustrated embodiment, the magnetic biasing system
14702 is configured to urge the blade cartridge 22 in
the direction generally illustrated by arrow 14704; how-
ever, it should beappreciated that blade cartridge22may
be rotated in any direction including, but not limited to, a
direction generally opposite of arrow 14704.
[0297] According to one embodiment, the blade car-
tridge magnets 11410 may be located on the back side
11409 of a single-sided blade cartridge 22 (e.g., a side of
the blade cartridge 22 generally opposite to the razor
blades which are disposed on the front side 14712). For
example, the blade cartridge magnets 11410 may be
located above the pivot axis PA (e.g., closer to the top
edge 14714 of the blade cartridge 22 which is furthest
away from the handle 60). The repulsive magnetic force
generated by the repulsivemagnets 11410, 11412, along
with the blade cartridge magnets 11410 being located
above the pivot axis PA, urges the blade cartridge 22 to
rotate in the direction of arrow 14704 about the pivot axis
PA towards the initial starting position (ISP).
[0298] The blade cartridge support member 24 and/or
blade cartridge 22 may optionally include one or more
IPS protrusions, shoulders, ridge, and/or extensions
9328 that sets the Initial Starting Position (ISP) of the
blade cartridge 22 relative to the blade cartridge support
member 24 and the handle 60. As may be appreciated,
the ISP is the position of the blade cartridge 22 relative to
theblade cartridge supportmember24and thehandle60
when no force is applied and the position that the blade
cartridge 22 returns to after an external force has been
removed. Put another way, when an external force is

applied to the blade cartridge 22 during shaving, the
external force may overcome the repulsive magnetic
force between the blade cartridge magnets 11410 and
thebladecartridgesupportmembermagnets11412such
that the blade cartridge 22moves in a direction generally
opposite to arrow 14704. When the external force is
removed and/or reduced, the repulsive magnetic force
between the magnets 11410, 11412 urges the blade
cartridge 22 back towards the IPS. The ISP protrusion
9328 thus sets the initial starting position of the blade
cartridge 22 relative to the blade cartridge support mem-
ber 24 and limits the rotation of the blade cartridge 22 in
the direction of arrow 14704 and also limits/prevents the
over rotation of the cartridge during a shaving stroke.
[0299] In the illustrated embodiment, the ISP protru-
sion 9328 is located on the inside of one or more of the
yoke arms 30 below the pivot axis PA (e.g., proximate to
the yoke 47), though asmentioned, this is not a limitation
of the present disclosure unless specifically claimed as
such. The ISP protrusion 9328 therefore sets or defines
the 0 position of the blade cartridge 22. The blade car-
tridge 22 may rotate about the pivot axis PA within a
predefined rotation range. For example, the predefined
rotation range may be up to 100 degrees, for example,
less than 90 degrees or less than 45 degrees. The rota-
tion of the blade cartridge 22 in the direction generally
opposite to arrow 14702 may also be limited by ISP
protrusion 9328 and/or another protrusion, shoulder,
ridge, and/or extension. This embodiment offers the ad-
vantage of generating a return force over a greater range
of angular displacement relative to a spring - exceeding
90 degrees, given appropriate adjustments to the sur-
rounding geometrical constraints.
[0300] While the repulsive magnet 11410, 11412 are
illustrated being located in the center of the blade car-
tridge support member 24 and blade cartridge 22, the
repulsive magnets 11410, 11412 may be located any-
where along the blade cartridge support member 24
and/or blade cartridge 22. Moreover, while the repulsive
magnets 11410, 11412 are illustrated as being visible,
this is for illustrative purposes only and oneormore of the
repulsive magnets 11410, 11412 may be embedded into
the blade cartridge support member 24 and/or blade
cartridge 22. Optionally, the blade cartridge support
member magnets 11412 may be located in one or more
protrusions (e.g., "turrets") 14716 the may extend out-
wardly from a portion of the blade cartridge support
member 24 generally toward the blade cartridge 22.
The turret 14716 may allow the blade cartridge support
member magnet 11412 to be located closer to the blade
cartridgemagnet 11410, thereby increasing the repulsive
magnetic force urging the blade cartridge 22 toward the
IPS. Additionally, the turret 11416may increase the over-
all clearance between blade cartridge 22 and the blade
cartridge support member 24, thereby allowing the blade
cartridge 22 to pivot about the pivot axis PA more freely
during use (e.g., to allow for room for shaving cream,
debris/hair, etc.).
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[0301] It should be noted that the blade cartridge sup-
portmembermagnet 11412 does not necessarily need to
be a separate magnet in the assembly, but rather one or
more of the magnets described herein for coupling the
blade cartridge support member 24 to handle 60 can be
utilized to generate the repulsive magnetic force with the
blade cartridge support member magnet 11410 in the
blade cartridge 22. Additionally, it is possible that one or
more of the razor blades of the blade cartridge 22may be
magnetized to form the blade cartridge magnet 11410.
[0302] While the magnetic biasing system 14702 is
illustrated in combination with a single-sided blade car-
tridge 22, it should be appreciated that this is not a
limitation of the present disclosure unless specifically
claimed as such and that the magnetic biasing system
14702 may be used with multi-sided blade cartridge 22
(e.g., dual-sided blade cartridge 22). For example, the
blade cartridge 22 may include multiple blade cartridge
magnets 11410 disposed on opposite sides of a multi-
face blade cartridge 22 having their poles aligned in
opposite directions such that when the blade cartridge
22 is rotated to a selected face, the blade cartridge
support member magnet 11412 associated with the se-
lected face (e.g., the blade cartridge magnet 11410 clo-
sest to the support member magnet 11412) has its pole
aligned with the blade cartridge support membermagnet
11412 to generate the repulsive magnetic force.
[0303] The magnetic biasing system 14702 may be
usedwithanyhandle60headassemblydescribedherein
including, but not limited to, disposable head assemblies
20 (e.g., including embodiments wherein both the blade
cartridge support member 24 and blade cartridge 22 are
removably coupled to thehandle 60and/or embodiments
wherein only the blade cartridge 22 is removably coupled
to the blade cartridge support member 24, and the blade
cartridge support member 24 remains part (e.g., integral
or unitary component) of the handle 60) as well as head
assemblies that are integral or unitary components of the
handle 60 (e.g., disposable razors in which the blade
cartridge cannot be removed from the handle 60). Ad-
ditionally, while the magnetic biasing system 14702 is
illustrated in combination with a single-sided blade car-
tridge 22, it should be appreciated that this is not a
limitation of the present disclosure unless specifically
claimed as such and that the magnetic biasing system
14702 may be used with multi-sided blade cartridge 22
(e.g., dual-sided blade cartridge 22).
[0304] In the illustrated embodiment, the blade car-
tridge support member 24 is coupled to the handle 60
using any mechanical connection and/or fastener de-
scribed herein and/or known to those skilled in the art
(e.g., but not limited to, removable fastener/clip 14902 as
generally illustrated in FIG. 149). Alternatively (or in
addition), any of the magnetic connections described
hereinmay be used to couple the blade cartridge support
member 24 to the handle 60.
[0305] With reference to FIG. 150, a razor 10 is gen-
erally illustrated having one or more magnets 15002,

15004 disposed on the blade cartridge support member
24andbladecartridge22, respectively, having their poles
aligned to create an attractive magnetic force. In parti-
cular, thebladecartridgemagnet 15004maybedisposed
on the back side 11409 of the blade cartridge 22, below
the pivot axis PA (e.g., closer to the blade cartridge
support member 24 and generally opposite of the top
edge 14714). The blade cartridge support member mag-
net 15002 may be disposed anywhere on the blade
cartridge support member 24 provided that the attractive
magnet is generated. The attractive magnetic force may
urge the blade cartridge 22 in the direction generally
opposite to arrow 14704 to the ISP as illustrated in
FIG. 150. As the user applies a force against the blade
cartridge 22 during shaving, the external forcemay over-
come the attractive magnetic force and the blade car-
tridge 22 may move generally in the direction of arrow
14704. As the external force is removed and/or reduced,
the attractive magnetic force may urge the blade car-
tridge 22 generally in the direction opposite of arrow
14704 back to the ISP. One or more ISP protrusions
9328 may be located blade cartridge support member
24 above and/or below the pivot axis PA to limit motion of
the blade cartridge 22 in either direction and/or to set/es-
tablish the IPS. It should be appreciated the attractive
magnetic forcegeneratedbymagnets15002,15004may
optionally be combined with one or more of the magnets
11410, 11412 to generate both an attractive magnetic
force and a repulsive magnetic force (in the same and/or
opposite directions).
[0306] It should also be appreciated that any one or
more of the magnets 11410, 11412 and/or 15002, 15004
maybe replacedwith nanoparticlemagnets as described
herein. The nanoparticle magnets may be embedded
(e.g., molded into) one or more portions of the blade
cartridge support member 24 and/or blade cartridge
22, and may be programed to have the desired poles
to create the repulsive magnetic force and/or attractive
magnetic force to urge the blade cartridge 22 to the IPS.
[0307] Various embodiments have been illustrated
herein having a magnetic biasing system 14702 gener-
ally consistent with FIGS. 147‑149; however, it should be
appreciated that this is for illustrative purposes only and
that other biasing systems described herein may be
used.
[0308] With reference to FIG. 151, one embodiment of
abladecartridge22 includingablade retentionclip14720
for mounting, securing, and/or otherwise coupling one or
more (e.g., a plurality) of razor blades 142is generally
illustrated. The blade retention clip 15120 described
hereinmay be used formounting, securing, and/or other-
wise coupling any razor blade known to those skilled in
the art, and is not limited to any of the embodiments
described herein unless specifically claimed as such.
Additionally (or alternatively), the blade retention clip
15120may be used formounting, securing, and/or other-
wise coupling any shaving aid(s) 160, skin engaging
strip(s) 170, skin lubricating strip(s) 172, 176, skin lubri-
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cating and/ormoisturizing strip(s) 174 (not shown), or the
like. As such, the blade retention clip 15120may be used
for mounting, securing, and/or otherwise coupling one or
more razor blades 142 and/or any combination of shav-
ing aid(s) 160, skin engaging strip(s) 170, skin lubricating
strip(s) 172, 176, skin lubricating and/or moisturizing
strip(s) 174, or the like.
[0309] Asdiscussedherein, thebladecartridge22may
include ahousingand/or frame188whichmaybe formed
of plastic or metal, such as stainless steel. The blade
cartridge22 (e.g., frame/housing188)may includea front
edge region 157, a rear/aft edge region 159, a first lateral
edge region161, andasecond lateral edge region163. In
the illustrated embodiment, a blade retention clip 15120
is used at each longitudinal end 150, 152 of the razor
blade140, though this is for illustrative purposesandonly
one lateral end 150, 152 of the razor blade 142 may be
secured with a blade retention clip 15120.
[0310] Turning now to FIG. 152, one embodiment of a
blade retention clip 15120 may be configured to be at
least partially received within a retention cavity 3522
formed in the blade assembly 22 (e.g., the frame 188)
is generally illustrated. With reference to both FIGS. 152
and153A, theblade retentionclip 15120may includeone
ormore legs or extensions 3526 extending outward (e.g.,
downward) from a base region 3528 (which may extend
across themountingwidthWmof oneormoreof the razor
blades 142, shaving aid(s) 160, skin engaging strip(s)
170, skin lubricating strip(s) 172, 176, skin lubricating
and/or moisturizing strip(s) 174, or the like that are being
retained by the blade retention clip 15120). The blade
retention clip 15120 may allow the blade(s) 140 to be
loaded/inserted from the outside/exterior (front and/or
rear) of the blade cartridge 22, for example, during the
assembly of the blade cartridge 22.
[0311] The blade retention clip 15120 may optionally
include one or more blade retention clip magnets 15122
(best seen in FIG. 153A). The blade retention clip mag-
nets 15122 may be configured to secure and/or aid in
securing the blade retention clip 15120 to the blade
assembly 22 (e.g., frame 188). For example, the blade
retention clip magnets 15122 may be configured to gen-
erate an attractive and/or repulsive magnetic force with
one ormore framemagnets 15124 (FIG. 152). The frame
magnets 15124 (FIG. 153B) may be located anywhere
on the blade assembly 22 (e.g., frame 188). In the illu-
strated embodiment, the frame magnets 15124 are lo-
cated proximate to the sidewalls 3532 of the blade cavity
3522, though this is not a limitation of the present dis-
closure unless specifically claimed.
[0312] Turningnow toFIGS. 154‑155B,aportion of the
legs 3526 (e.g., the distal region) of the blade retention
clip 15120 may optionally include one or more barbs or
the like 3530. The barbs 3530 may be configured to
engage against a portion of the surface 3532 (FIGS.
154 and 155B) of the sidewall of the blade cavity 3522
to generally retain, secure, mount, and/or couple the
blade retention clip 15120 to the blade cavity 3522/blade

assembly 22, and therefore generally retain, secure,
mount, and/or couple the razor(s) 140 to the blade cavity
3522/blade assembly 22. The surface 3532 (FIG. 154
and 155B) of the sidewall of the blade cavity 3522 may
optionally includeashoulder, recess, and/or groove3534
configured to engage the barb 3530 and create a me-
chanical connection to further facilitate retaining the
blade retention clip 15120 within the blade cavity 3522.
[0313] The magnetic force generated by the blade
retention clip magnets 15122 and/or frame magnets
15124 may be configured to urge the legs 3526 into
engagement (e.g., frictional and/or form lock connec-
tions). In the illustrated embodiment, the magnetic force
generated by the blade retention clip magnets 15122
and/or frame magnets 15124 may be configured to urge
the barbs 3520 into contact with at least a portion of the
surface3532 (FIG. 154) of the sidewall of the blade cavity
3522 (e.g., shoulder 3534) to generally retain, secure,
mount, and/or couple theblade retention clip15120 to the
blade cavity 3522/blade assembly 22, and therefore
generally retain, secure, mount, and/or couple the ra-
zor(s) 140 to the blade cavity 3522/blade assembly 22.
[0314] It should be appreciated that the blade cartridge
22 does not have to have both the blade retention clip
magnets 15122and the framemagnets 15124, but rather
may include only one of the magnets 15122, 15124. For
example, FIGS. 156‑157B generally illustrate one em-
bodiment in which only the blade retention clip 15120
includes a blade retention clip magnet 15122 (i.e., the
frame 188 does not include the frame magnet 15124). In
particular, one or more blade retention clip magnets
15122 may be magnetically attracted towards one or
more ferrous members 15602 (e.g., ferrous strips, fer-
rous plates, or the like) secured to a portion of the frame
188 (e.g., but not limited to, proximate to sidewalls 3532
of the blade cavity 3522), thereby securing the blade
retention clip 15120 within the blade cavity 3522. Again,
this is merely one example, and other embodiments are
possible such as, but not limited to, the frame 188 includ-
ing one or more frame magnets 15124 configured to be
magnetically attracted towards one or more ferrous
members 15602 of the blade retention clip 15120.
[0315] Referring now to FIGS. 158‑161, another em-
bodimentof ashavingdevice10 isgenerally illustrated. In
particular,FIG. 158generally illustrates oneembodiment
of the shaving device 10 in an assembled state, FIG. 159
generally illustrates the shaving device 10 of FIG. 158 in
an exploded, unassembled state, FIG. 160 is a cross-
sectional view of the shaving device 10 of FIG. 158 taken
along linesC160-C160, andFIG. 161 is a cross-sectional
view of the shaving device 10 of FIG. 159 taken along
lines C161-C161.
[0316] The shaving device 10 may include a head
assembly 15820 and a handle 15860. The head assem-
bly 15820 comprises ablade cartridge15822andablade
cartridge support member 15824. As shown, blade car-
tridge support member 15824 comprises a generally U-
shaped cartridge support frame 15826 including at least
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one arm 15830, though this is not a limitation of the
present disclosure unless specifically claimed and the
support frame 15826may include any configuration. The
support frame 15826may be either permanently coupled
and/or integral with the handle 15860 (e.g., a unitary
piece with the handle 15860) or may be removably
coupled to the handle 15860 in any manner known to
those skilled in the art and/or described herein.
[0317] The blade cartridge 15822 is configured to be
pivotally coupled to the blade cartridge support member
15824 in any manner known to those skilled in the art
and/or described herein. The blade cartridge 15822
further comprises one ormore replaceable blade assem-
blies 15800 configured to be removably coupled to a
blade cartridge retention frame 15802. The replaceable
blade assemblies 15800 may include a replaceable
blade assembly body 15801 and one or more razor
blades 142, shaving aid(s) 160, skin engaging strip(s)
170, skin lubricating strip(s) 172, 176, skin lubricating
and/or moisturizing strip(s) 174 (not all shown for clarity)
coupled thereto.
[0318] The blade cartridge retention frame 15802may
define one or more replaceable blade cavities 15804
configured to receive at least a portion of one or more
replaceable blade assemblies 15800. While the blade
cartridge retention frame 15802 is illustrated having a
single replaceable blade cavity 15804 configured to re-
ceive a single replaceable blade assemblies 15800 on a
single faceof thebladecartridge retention frame15802, it
should be appreciated that the blade cartridge retention
frame 15802 may include more than one replaceable
blade cavity 15804 on one or more faces thereof and/or
that one or more of the replaceable blade cavities 15804
may be configured to at least partially receive more than
one replaceable blade assembly 15800.
[0319] The replaceable blade assemblies 15800 an-
d/or the blade cartridge retention frame 15802/replace-
able blade cavities 15804 may include one or more
replaceable blade assembly magnets 15806. For exam-
ple, both the replaceable blade assemblies 15800 and
the blade cartridge retention frame 15802/replaceable
blade cavities 15804 may each include one or more
replaceable blade assembly magnets 15806 configured
to generate an attractive and/or repulsivemagnetic force
to removably couple the replaceable blade assembly
15800 to the blade cartridge retention frame 15802/re-
placeable blade cavities 15804.
[0320] Alternatively (or in addition), the replaceable
bladeassemblies15800may includeoneormore ferrous
members 15808 (e.g., ferrous strips, ferrous plates, or
the like) and the blade cartridge retention frame
15802/replaceable blade cavities 15804 may include
one or more replaceable blade assembly magnets
15806. The replaceable blade assembly magnets
15806 of the blade cartridge retention frame 15802/re-
placeable blade cavities 15804 may be configured to be
magnetically attracted towards the ferrous members
15808of the replaceable bladeassemblies 15800, there-

by securing the replaceable blade assembly 15800 to the
blade cartridge retention frame 15802/replaceable blade
cavities 15804. It should be appreciated, however, that
the replaceable blade assembly 15800 may include one
or more replaceable blade assembly magnets 15806
configured to be magnetically attracted towards one or
more ferrous members 15808 of the blade cartridge
retention frame 15802/replaceable blade cavities 15804.
[0321] Referring now to FIGS. 162‑165, another em-
bodimentof ashavingdevice10 isgenerally illustrated. In
particular,FIG. 162generally illustrates oneembodiment
of the shaving device 10 in an assembled state, FIG. 163
generally illustrates the shaving device 10 of FIG. 162 in
an exploded, unassembled state, FIG. 164 is a cross-
sectional view of the shaving device 10 of FIG. 162 taken
along linesC164-C164, andFIG. 165 is a cross-sectional
view of the shaving device 10 of FIG. 163 taken along
lines C165-C165.
[0322] The shaving device 10 may include a head
assembly 16220 and a handle 16260. The head assem-
bly 16220 comprises ablade cartridge16222andablade
cartridge support member 16224. As shown, blade car-
tridge support member 16224 comprises a generally U-
shaped cartridge support frame 16226 including at least
one arm 16230, though this is not a limitation of the
present disclosure unless specifically claimed and the
support frame 16226may include any configuration. The
support frame 16226may be either permanently coupled
and/or integral with the handle 16260 (e.g., a unitary
piece with the handle 16260) or may be removably
coupled to the handle 16260 in any manner known to
those skilled in the art and/or described herein.
[0323] The blade cartridge 16222 is configured to be
pivotally coupled to the blade cartridge support member
16224 in any manner known to those skilled in the art
and/or described herein. The blade cartridge 16222
further comprises one ormore replaceable blade assem-
blies 16200 configured to be removably coupled to a
blade cartridge retention frame 16202. The replaceable
blade assemblies 16200 may include a replaceable
blade assembly body 16201 and one or more razor
blades 142, shaving aid(s) 160, skin engaging strip(s)
170, skin lubricating strip(s) 172, 176, skin lubricating
and/or moisturizing strip(s) 174 (not all shown for clarity)
coupled thereto.
[0324] The blade cartridge retention frame 16202may
define one or more replaceable blade cavities 16204
configured to receive at least a portion of one or more
replaceable blade assemblies 16200. While the blade
cartridge retention frame 16202 is illustrated having a
single replaceable blade cavity 16204 configured to re-
ceive a single replaceable blade assemblies 16200 on a
single faceof thebladecartridge retention frame16202, it
should be appreciated that the blade cartridge retention
frame 16202 may include more than one replaceable
blade cavity 16204 on one or more faces thereof and/or
that one or more of the replaceable blade cavities 16204
may be configured to at least partially receive more than
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one replaceable blade assembly 16200.
[0325] The replaceable blade assembly 16200 may
include one or more locking features 16206 configured
to engage with one or more corresponding locking fea-
tures 16208 of the blade cartridge retention frame
16202/replaceable blade cavities 16204 to releasably
couple the replaceable blade assembly 16200 to the
blade cartridge retention frame 16202/replaceable blade
cavities 16204. One or more of the locking features
16206, 16208 may include a ratchet, deformable pawl,
clip, detent, protrusion, or the like configured to engage a
corresponding ratchet, deformable pawl, clip, detent,
groove, slot, opening, cavity, passageway, or the like.
For example, the locking feature 16206 of the replace-
able blade assembly 16200 may include a biased, de-
formable pawl configured to releasably engage a cavity
16208 of the blade cartridge retention frame 16202/re-
placeable blade cavities 16204, though this is merely an
example and that the present disclosure is not limited to
this arrangement unless specifically claimed as such.
Also, it should be appreciated that the replaceable blade
assembly 16200 and/or the blade cartridge retention
frame 16202/replaceable blade cavities 16204 may op-
tionally include one or more replaceable blade assembly
magnets 15806 and/or ferrous members 15808 as de-
scribed herein.
[0326] Referring now to FIGS. 166‑168, one embodi-
ment of a shaving device 10 is generally illustrated in
which one ormore razor blades 142 and/or any combina-
tion of shavingaid(s) 160, skin engagingstrip(s) 170, skin
lubricatingstrip(s)172, 176, skin lubricatingand/ormoist-
urizing strip(s) 174, or the like are secured to a blade
cartridge 22 as generally illustrated in FIG. 168. With
reference toFIG. 166, the shaving device 10may include
a head assembly 16620 which may either removably or
permanently coupled to a handle 16660 as described
herein. The head assembly 16620 comprises a blade
cartridge 16622 and a blade cartridge support member
16624. As shown, blade cartridge support member
16624comprisesagenerallyU-shapedcartridge support
frame 16626 including at least one arm 16630, though
this is not a limitation of the present disclosure unless
specifically claimed and the support frame 16626 may
include any configuration. The blade cartridge 16622 is
configured to be pivotally coupled to the blade cartridge
support member 16624 in any manner known to those
skilled in the art and/or described herein.
[0327] The blade cartridge 16622 includes a frame
16688 including one or more blade cartridge retaining
magnets 16602a-n. The blade cartridge retaining mag-
nets 16602may be proximate to and/or disposedwithin a
blade cartridge retaining cavity 16604 formed in the
frame 16688. The blade cartridge retaining magnets
16602a-n may be used during process of assembling
the blade cartridge 16622 to properly align one or more
razor blades 142 and/or any combination of shaving
aid(s) 160, skin engaging strip(s) 170, skin lubricating
strip(s) 172, 176, skin lubricating and/or moisturizing

strip(s) 174. For example, a first set of blade cartridge
retaining magnets 16602a, 16602b (FIG. 166) may be
disposed at generally opposite lateral ends of the frame
16688/blade cartridge retaining cavity 16604 andmaybe
used to align and/or generally retain a shaving aid 160
(FIG. 167). Similarly, another set of blade cartridge re-
taining magnets 16602c, 16602d (FIG. 166) may be
disposed at generally opposite lateral ends of the frame
16688/blade cartridge retaining cavity 16604 andmaybe
used to align and/or generally retain a razor blade 142
(FIG. 167). The blade cartridge 16622 may include a set
of blade cartridge retaining magnets 16602 correspond-
ing to each razor blade 142 and/or shaving aid 160. It
should be appreciated that the first and/or second sets of
blade cartridge retaining magnets 16602 may include
one or more blade cartridge retaining magnets 16602.
[0328] Theknownmethodsofassembling razorblades
into a cartridge assembly involve the use of expensive,
precision machinery. The use of the blade cartridge
retaining magnets 16602 may eliminate the need for this
expensive, precision machinery. In particular, the blade
cartridge retainingmagnets 16602maybe secured to the
frame 16688, and thereafter, the razor blades 142 and/or
shaving aids 160 may be "pulled", drawn, attracted into
place/alignment within the frame 16688/blade cartridge
retaining cavity 16604. The razor blades 142 and/or
shaving aids 160 may include a material that is magne-
tically attracted to the blade cartridge retaining magnets
16602suchas, but not limited to, ferrousmaterials and/or
magnetic materials.
[0329] Once the razor blades 142 and/or shaving aids
160 are aligned with respect to the frame 16688/blade
cartridge retaining cavity 16604, one or more retaining
clips 16802 may be used to secure the razor blades 142
and/or shaving aids 160. The retaining clips 16802 may
include any retaining clip known to those skilled in the art
and/or described herein.
[0330] It should be appreciated that one or more of the
blade cartridge retaining magnets 16602a-n may be
configured to generate a repulsive magnetic force with
the razor blades 142, thereby causing a biasing/blade
cushioning action between the razor blades 142 and the
blade cartridge retaining magnets 16602a-n. The razor
blades 142 may be generally secured to the blade car-
tridge 16222 byway of one ormore retaining clips 16802,
however, the blade cartridge retaining/biasing magnets
16602a-n may allow the razor blades 142 to move in-
wardly toward thebladecartridge16222uponapplication
of an external force during a razor stroke. In such an
embodiment, each lateral edge of the blade cartridge
retaining cavity 16604 may include one or more blade
cartridge retaining/biasingmagnets16602a-nwhichmay
bias one or more razor blades 142. The blade cartridge
retaining/biasing magnets 16602a-n may be used in lieu
of traditional spring fingers.
[0331] Turning now to FIGS. 169‑170, another embo-
diment of shaving device 10 is generally illustrated. In the
illustrated embodiment, the handle 60 includes a handle
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protrusion, projection, or post 9302 that is sized and
shaped to be at least partially received within a support
member cavity 9304 form in the blade cartridge support
member 24, e.g., a portion of the yoke or yoke region 47
that generally locates the position of the disposable head
assembly 20 (e.g., the blade cartridge support member
24) relative to the handle 60. In the illustrated embodi-
ment, the handle post 9302 has a generally cylindrical
shape and the support member cavity 9304 has a gen-
erally tubular shape having an interior diameter that
generally corresponds to theouter diameter of thehandle
post 9302, though this is for illustrative purposesonly and
it should be appreciated that many other shapes are
possible.
[0332] The handle post 9302 may include one or more
disc or central magnets 9312 that at least partially pass
through a central region 9314 of one or more ring or
annular magnets 9316 coupled to the blade cartridge
support member 24 (e.g., the support member cavity
9304 and/or a central portion of the yoke region 47) as
generally described herein. The support member cavity
9304 and the central region 9314 of the annular magnet
9316 may be substantially concentric. According to one
embodiment, the blade cartridge support member 24
may optionally include a turret 9320 that extends out-
wardly generally towards the blade cartridge 22. A distal
portion of the central magnet 9312 may be substantially
coplanar with an opening or inner face of the turret 9320
or may extend through the opening.
[0333] Asdescribed herein (see, e.g.,FIGS. 79‑82and
the corresponding description), the poles of the central
magnet 9312 and the annular magnet 9316 are aligned
such that a repulsive magnetic force is generated be-
tween the magnets 9312, 9316 thereby urging the blade
cartridge supportmember 24 and the handle 60 together.
It should be appreciated, however, that the shaving de-
vice of FIGS. 169‑170 is not limited to the resistive pivot
mechanismand/or a connectionmechanism illustrated in
FIGS. 79‑82 and/or 169‑170, and that any resistive pivot
mechanism and/or connection mechanism described
herein may be used.
[0334] The handle 60 may include one or more handle
rotation magnets 16901 configured to generate an at-
tractive magnetic force with one or more blade cartridge
rotationmagnets 16903 of the blade cartridge 22/support
member 24. The attractive magnetic force between the
handle rotation magnets 16901 and blade cartridge rota-
tion magnets 16903 may allow the blade cartridge sup-
port member 24 to rotate/twist with respect to the handle
60 clockwise and counter-clockwise from an initial or
central starting position in the direction of arrow 9310,
and may urge the blade cartridge support member 24
back towards the initial/central starting position in which
thepolesof thehandle rotationmagnets16901andblade
cartridge rotationmagnets 16903are aligned.Optionally,
the attractivemagnetic force between the handle rotation
magnets 16901 and blade cartridge rotation magnets
16903 may aid in generally securing and/or retaining

the blade cartridge support member 24 to the handle 60.
[0335] Optionally, the handle post 9302 may include
one or more rotation limiters 16906 that engage one or
more corresponding rotation limiters 16908 of the sup-
port member cavity 9304. The rotation limiters 16906,
16908 may generally limit the rotation of the blade car-
tridge supportmember 24with respect to the handle 60 in
the direction generally illustrated by arrow 9310, thereby
ensuring that the attractive magnetic force between the
handle rotation magnets 16901 and blade cartridge rota-
tion magnets 16903 is sufficient to urge the blade car-
tridge support member 24 back to the central position by
ensuring that the poles of the handle rotation magnets
16901 and blade cartridge rotation magnets 16903 from
separating too far. By way of a non-limiting example, the
rotation limiters 16906, 16908 may include a protrusion
and groove that engage each other to generally limit the
rotation to a predefined range.
[0336] In the illustrated embodiment, the handle 60
and blade cartridge 22/support member 24 each include
two handle rotation magnets 16901 and blade cartridge
rotation magnets 16903, respectively. The two handle
rotation magnets 16901 and blade cartridge rotation
magnets 16903 may be disposed approximately 180
degrees opposite from each other with respect to the
handle 60 and blade cartridge 22/support member 24. It
should be appreciated, however, that the handle 60
and/or the blade cartridge 22/support member 24 may
include one or more handle rotation magnets 16901 and
blade cartridge rotation magnets 16903. For example,
one ormore of the handle rotationmagnets 16901 and/or
blade cartridge rotation magnets 16903 may include an
arcuate shaped and/or ring shaped magnet.
[0337] It should also be appreciated that one or more
handle rotation magnets 16901 and blade cartridge rota-
tion magnets 16903 (and optionally the rotation limiters
16906, 16908) may be located between main portion
16998 and collar portion 16999 of the handle 60. In such
anembodiment, thebladecartridge22maybecoupled to
the handle 60 in anymanner known to those skilled in the
art and/or described herein.
[0338] Turning now to FIGS. 171‑173, one embodi-
ment of an ISP protrusion 9328 and/or blade cartridge
rotation limiter 35 (collectively referred to as a blade
cartridge biased limiter 17102) is generally illustrated.
In particular, FIG. 171 generally illustrates a head as-
sembly 20, FIG. 172 generally illustrates region C172 of
FIG. 171 including the blade cartridge biased limiter
17102 in an extended position, and FIG. 173 generally
illustrates theblade cartridgebiased limiter 17102ofFIG.
172 in a retracted position.
[0339] With reference to FIG. 171, the head assembly
20may include a blade cartridge 22 pivotally coupled to a
blade cartridge support member 24. It should be appre-
ciated that the head assembly 20 may include any blade
cartridge 22 and blade cartridge support member 24
described herein. The blade cartridge support member
24may includeoneormorearms30extending outwardly
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from a yoke 47 as generally described herein. One or
more of the arms 30 and/or yoke 47 may include one or
moreblade cartridgebiased limiters 17102.As described
herein, the blade cartridge biased limiters 17102may set
an initial starting positon of the blade cartridge 22 and/or
may generally limit the rotation of the blade cartridge 22
about the pivot axis PA.
[0340] Turning now to FIG. 172, one embodiment of
the blade cartridge biased limiters 17102 is generally
illustrated. The blade cartridge biased limiters 17102
may include a detent and/or pawl 17202 at least partially
disposed within a detent cavity 17204. The detent cavity
17204maybe formed inanyportionof thebladecartridge
supportmember 24 such as, but not limited to, the arm30
and/or yoke 47. The detent cavity 17204 includes a
detent opening17206 (best seen inFIG. 173). Thedetent
17202 may have a size and shape configured to allow a
portion of the detent 17202 to extend through the detent
opening 17204 when the blade cartridge biased limiters
17102 in the extended position as shown in FIG. 172
while also generally preventing the detent 17202 from
passing entirely through the detent opening 17206.
[0341] The detent 17202 is biased in the extended
position by one or more biasing devices 17208 (e.g.,
but not limited to, a spring, coil spring, torsion spring,
elastomeric/rubber material, deformable material or the
like) such that a portion of the detent 17202 may contact
against a portion of the blade cartridge 22 as generally
illustrated inFIG. 171.When in the extendedposition, the
detent 17202 may engage the blade cartridge 22 to set
the initial starting positon of the blade cartridge 22 and/or
may generally limit the rotation of the blade cartridge 22
about the pivot axis PA as described herein. Upon appli-
cation of a sufficient force to the blade cartridge 22, the
forceof thebiasingmember17208maybeovercomeand
the detent 17202 may be urged at least partially into the
detent cavity 17204 such that the blade cartridge 22may
pass by the detent 17202 as generally illustrated in FIG.
173.
[0342] While the blade cartridge biased limiters 17102
is illustrated as part of the blade cartridge support mem-
ber 24 and engaging the blade cartridge 22, it should be
appreciated that this arrangement may be reversed. For
example, the blade cartridge biased limiters 17102 may
be part of the blade cartridge 22 and may engage a
portion of the blade cartridge support member 24.
[0343] With reference now to FIGS. 174‑179, another
embodiment of shaving device 10 is generally illustrated.
In particular, FIG. 174 is an end perspective view of the
shaving device 10 in an exploded, unassembled state,
FIG. 175 a top view of part of the blade cartridge 22 and
handle 60 of FIG. 174, FIG. 176 is an end view of the
blade cartridge 22 of FIG. 175, FIG. 177 is an end view of
the handle 60 of FIG. 175, FIG. 178 is a cross-sectional
view of the blade cartridge 22 taken into the page along
lines C178-C178 of FIG. 176, and FIG. 179 is a cross-
sectional view of the handle 60 taken into the page along
lines C179-C179 of FIG. 177.

[0344] With reference to FIG. 174, the handle 60 in-
cludes a handle protrusion, projection, or post 9302 that
is sized and shaped to be at least partially receivedwithin
a supportmember cavity 9304 form in the blade cartridge
support member 24, e.g., a portion of the yoke or yoke
region 47 that generally locates the position of the dis-
posable head assembly 20 (e.g., the blade cartridge
support member 24) relative to the handle 60. In the
illustrated embodiment, the handle post 9302 has a
generally cylindrical shape and the support member
cavity 9304 has a generally tubular shape having an
interior diameter that generally corresponds to the outer
diameter of the handle post 9302, though this is for
illustrative purposes only and it should be appreciated
that many other shapes are possible.
[0345] The handle post 9302 may include one or more
disc or central magnets 9312 that at least partially pass
through a central region 9314 of one or more ring or
annular magnets 9316 coupled to the blade cartridge
support member 24 (e.g., the support member cavity
9304 and/or a central portion of the yoke region 47) as
generally described herein. The support member cavity
9304 and the central region 9314 of the annular magnet
9316 may be substantially concentric. According to one
embodiment, the blade cartridge support member 24
may optionally include a turret 9320 that extends out-
wardly generally towards the blade cartridge 22. A distal
portion of the central magnet 9312 may be substantially
coplanar with an opening or inner face of the turret 9320
or may extend through the opening. As described herein
(see, e.g., FIGS. 79‑82 and the corresponding descrip-
tion), the poles of the central magnet 9312 and the
annular magnet 9316 are aligned such that a repulsive
magnetic force is generated between themagnets 9312,
9316 thereby urging the blade cartridge support member
24 and the handle 60 together.
[0346] It should be appreciated that the handle 60,
rotating/twisting mechanism described above, collar
and blade cartridge support member 24 may all one
integral unit and the blade cartridge 22 may attach/de-
tach at the top of the arms 30 (e.g., but not limited to, as
shown in FIG. 182).
[0347] With referencenow toFIGS. 174‑179, the blade
cartridge support member 24 (e.g., the support member
cavity 9304) and the handle 60 (e.g., the handle post
9302) may also include at least one set of cooperating
ramps 17402, 17404. The cooperating ramps 17402,
17404 each include a ramp surface 17406, 17408, re-
spectively, configured to allow the blade cartridge sup-
port member 24 to rotate/twist with respect to the handle
60 clockwise and counter-clockwise from an initial or
central starting position in the direction of arrow 9310
and to urge the blade cartridge support member 24 long-
itudinally relative to the handle 60 in the direction of arrow
17410. The longitudinal movement 17410 of the blade
cartridge support member 24 relative to the handle 60
creates a longitudinal displacement/gap between a por-
tion of the blade cartridge support member 24 (e.g., a
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portion of the yoke 47) and the distal end 17412 of the
handle 60 proximate to the handle post 9302). The long-
itudinal displacement/gap cause the magnets 9312,
9316 to become closer to each other, thereby increasing
the repulsivemagnetic force between the blade cartridge
support member 24 and the handle 60. Once the twisting
force is removed, the repulsivemagnetic forcegenerated
by themagnets9312, 9316 (alongwith the rampsurfaces
17406, 17408 of the cooperating ramps 17402, 17404)
urges the blade cartridge support member 24 back to-
wards the initial/central starting position relative to the
handle 60.
[0348] In the illustrated embodiment, the ramp mem-
ber 17402 of the blade cartridge support member 24
includes one or more grooves, recesses, and/or notches
that is open to a portion of the support member cavity
9304 and extends from a proximal region 17802 (FIG.
178) of the support member cavity 9304 partially towards
a distal region 17804 of the support member cavity 9304.
The grooves, recesses, and/or notches include one or
more arcuate (e.g., but not limited to, V-shaped and/or U-
shaped) ramp surfaces 17406. The rampmember 17404
of the handle 60 includes a protrusion extending out-
wardly from a portion of the handle post 9302. A distal
region 17902 (FIG. 179) of the protrusion includes one or
more arcuate (e.g., but not limited to, V-shaped and/or U-
shaped) ramp surfaces 17408. The ramp members
17402, 17404 are configured such that when the handle
post 9302 of the handle 60 is received in the support
member cavity 9304, the ramp surfaces 17406, 17408
contact each other. Rotation of the blade cartridge 22
relative to the handle 60 in the direction of arrow 9310
may cause the ramp surfaces 17406, 17408 to slide
against each other, thereby causing the blade cartridge
support member 24 tomove longitudinally away from the
handle 60 in the direction of arrow 17410. As discussed
above,when the rotational force is removed/reduced, the
repulsive magnetic force between the magnets 9312,
9316 urge the blade cartridge support member 24 back
towards the handle 60, and the ramp surfaces 17406,
17408 slide against each other causing the blade car-
tridge support member 24 to rotate in a direction that is
opposite to the initially rotation direction. Once the ramp
surfaces 17406, 17408 reach an inflection point, the
blade cartridge supportmember 24 stopsmoving relative
to the handle 60 and is set back at the central/initial
starting position.
[0349] Theblade cartridge supportmember 24 and the
handle 60 may each include a plurality of cooperating
ramps 17402, 17404. For example, the blade cartridge
support member 24 and the handle 60 may each include
two cooperating ramps 17402, 17404 arranged on gen-
erally opposites sides of the supportmember cavity 9304
and handle post 9302. Additionally, it should be appre-
ciated that the arrangement of notched and protrusion
surfaces 17406, 17408, and of the cooperating ramps
17402, 17404may be reversed (i.e., the supportmember
cavity 9304 may include a protrusion surface 17408 and

handle post 9302 may include a notch surface 17406).
[0350] Turning now to FIGS. 180‑181, another embo-
diment of shaving device 10 is generally illustrated. The
blade cartridge support member 24 (e.g., a portion of the
yoke or yoke region 47) includes a protrusion, projection,
or post 18002 that is sized and shaped to be at least
partially receivedwithin a cavity 18004 form in the handle
60 that generally locates the position of the disposable
head assembly 20 (e.g., the blade cartridge support
member 24) relative to the handle 60. In the illustrated
embodiment, the post 18002 has a generally cylindrical
shape and the cavity 18004 has a generally tubular/cy-
lindrical shape having an interior diameter that generally
corresponds to the outer diameter of the post 18002,
though this is for illustrative purposes only and it should
be appreciated that many other shapes are possible.
[0351] The handle 60 may include one or more handle
rotation magnets 18001 configured to generate an at-
tractive magnetic force with one or more blade cartridge
rotationmagnets 18003 of the blade cartridge 22/support
member 24. The attractive magnetic force between the
handle rotation magnets 18001 and blade cartridge rota-
tion magnets 18003 may generally secure and/or retain
the blade cartridge support member 24 to the handle 60.
Additionally, the attractive magnetic force between the
handle rotation magnets 18001 and blade cartridge rota-
tion magnets 18003 may allow the blade cartridge sup-
port member 24 to rotate/twist with respect to the handle
60 clockwise and counter-clockwise from an initial or
central starting position in the direction of arrow 9310,
and may urge the blade cartridge support member 24
back towards the initial/central starting position in which
thepolesof thehandle rotationmagnets18001andblade
cartridge rotation magnets 18003 are aligned.
[0352] Optionally, the post 18002 includes one ormore
rotation limiters 18006 configured to engage one ormore
corresponding rotation limiters 18008 of the cavity
18004. The rotation limiters 18006, 18008may generally
limit the rotation of the blade cartridge support member
24 with respect to the handle 60 in the direction generally
illustrated by arrow 9310, thereby ensuring that the at-
tractivemagnetic forcebetween thehandle rotationmag-
nets 18001 and blade cartridge rotation magnets 18003
is sufficient to urge the blade cartridge support member
24 back to the central position by ensuring that the poles
of thehandle rotationmagnets18001andbladecartridge
rotation magnets 18003 from separating too far. By way
on a non-limiting example, the rotation limiters 18006,
18008 may include a protrusion and groove that engage
each other to generally limit the rotation to a predefined
range.
[0353] In the illustrated embodiment, the handle 60
and blade cartridge 22/support member 24 each include
two handle rotation magnets 18001 and blade cartridge
rotation magnets 18003, respectively. The two handle
rotation magnets 18001 and blade cartridge rotation
magnets 18003 may be disposed approximately 180
degrees opposite from each other with respect to the
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handle 60 and blade cartridge 22/support member 24. It
should be appreciated, however, that the handle 60
and/or the blade cartridge 22/support member 24 may
include one or more handle rotation magnets 18001 and
blade cartridge rotation magnets 18003. For example,
one or more of the handle rotation magnets 18001 and
blade cartridge rotation magnets 18003 may include an
arcuate shaped and/or ring shaped magnet.
[0354] Additionally, it should be appreciated that while
the blade cartridge 22 is illustrated with a post 18002 and
the handle 60 is illustrated with a cavity 18004, this
arrangementmay be reversed. Additionally, the arrange-
ment of the protrusion and groove of the rotation limiters
18006, 18008 may also be reversed.
[0355] Turning now to FIG. 182, a blade cartridge
connection mechanism for securing a blade cartridge
22 to a blade cartridge support member 24. The blade
cartridge 22 may include any blade cartridge known to
those skilled in the art including, but not limited to, any
blade cartridge 22 described herein. The head assembly
20 may optionally include any resistive pivot mechanism
described herein such as, but not limited to, a magnetic
resistive pivot mechanism. As shown, blade cartridge
support member 24 comprises a generally U-shaped
cartridge support frame 26 having two generally curved
support arms 30 (a generally C-shape or L-shape); how-
ever, it should beappreciated that this is not a limitation of
the present disclosure unless specifically claimed as
such.
[0356] The blade cartridge 22may include a frame 188
(which may be either one piece or multi-piece such as,
but not limited to, a clam-shell design) havingoneormore
pivot pin/cylinder 34 extending outwardly from the lateral
edgesof the frame188 (e.g., a singlepivot pin/cylinder34
that extends across the entire frame 188 or a first and a
second pivot pin/cylinder 34 extending outwardly from a
first and a second lateral edge of the frame 188, respec-
tively). One or more portions (e.g., distal end regions) of
the pivot pin/cylinder 34 may include one or more mag-
nets and/or ferrous materials.
[0357] The blade cartridge support member 24 in-
cludes one or more pivot receptacles 32. For example,
each support arm 30 may include a pivot receptacle 32.
At least one of the pivot receptacles 32 may include a
receiving pocket or cavity 18202 configured to receive at
least a portion of the pivot pin/cylinder 34 located on one
of the opposing lateral sides of the blade cartridge 22.
[0358] Thepocketor cavity18202may includeanopen
end18204 throughwhich thepivot pin/cylinder 34maybe
received into the pocket or cavity 18202. The pocket or
cavity 18202 may also include tapered entry and/or ta-
pered sidewalls to facilitate entry of the pivot pin/cylinder
34 into the pocket or cavity 18202. According to one
embodiment, the pivot receptacle 32 includes one or
more arm magnets 18206 (e.g., one or more permanent
magnets and/or electromagnets). The arm magnets
18206 may be configured to create an attractive mag-
netic force with the pivot pin/cylinder 34 received therein.

For example, the pivot pin/cylinder 34 may include a
ferrous material that is magnetically attracted to the
armmagnets 18206, therebymounting, securing, and/or
otherwise coupling the blade cartridge 22 to the blade
cartridge support member 24. Alternatively (or in addi-
tion), the pivot pin/cylinder 34 may include a magnet
having its poles align such that it ismagnetically attracted
to the arm magnets 18206, thereby mounting, securing,
and/or otherwise coupling the blade cartridge 22 to the
blade cartridge support member 24. In either case, the
blade cartridge 22 may rotate about the pivot axis PA
relative to the blade cartridge support member 24 at any
angle, up to and including 360° degrees.
[0359] Theblade cartridge 22may include oneormore
blade cartridge magnets 18208 coupled and fixed to one
or more of the lateral edges of the blade cartridge 22 and
generally facing the arm magnets 18206. Similar to the
armmagnets 18206, the blade cartridge magnets 18208
mayalsohaveasquare, rectangular, oblong, oval, and/or
elongated shape. The armmagnets 18206 and the blade
cartridge magnets 18208 may be aligned to generate an
attractive magnetic force.
[0360] The lateral edges of the blade cartridge 22 may
also include one or more rotation limiters 18210. The
rotation limiters 18210may be disposed proximate to the
pivot pin/cylinder 34, andmay be configured to engage a
portion of the arm 30 to generally limit the rotation of the
blade cartridge 22 about the pivot axis PA to a predefined
range. It should be appreciated that one ormore arms 30
may include one or more rotation limiters 18210 which
may engage against a portion of the blade cartridge 22
(e.g., but not limited to, the rotation limiters 18210 of the
blade cartridge 22).
[0361] In practice, the user may position the unas-
sembled blade cartridge 22 proximate to the opening
18204 of the pocket or cavity 18202 until the magnetic
attraction generated between the pivot pin/cylinder 34
and/or blade cartridge magnets 18208 and the pocket or
cavity 8602 (by the one or more arm magnets 18206)
causes the pivot pin/cylinder 34 to attach to the pocket or
cavity 18202 of the pivot receptacle 32, and the arm
magnets 18206 to align with the blade cartridgemagnets
18208 in the initial starting position. Likewise, the user
may dispose (e.g., remove) the blade cartridge 22 from
the pivot receptacle 32 by manually placing a thumb and
forefinger on each lateral end of blade cartridge 22 (or
use a tool) to pry or dislodge thepivot pin/cylinder 34 (and
therefore theblade cartridge 22) from thepocket or cavity
18202 of the pivot receptacle 32.
[0362] It should be appreciated that while the pivot
receptacle 32 is illustrated having one arm magnet
18206 in each arm 30, the arm magnets 18206 may
optionally be disposed in only one or more of the pivot
pin/cylinders34/arms30.Moreover, the locationof oneor
moreof thepivot receptacles32and thepivot pins34may
be switched (e.g., one ormore of the pivot receptacles 32
may be located in the blade cartridge 22 and one ormore
of the pivot pins/cylinders 34 may extend outwardly from
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the support arms 30 of the blade cartridge support mem-
ber 24).
[0363] Additionally, while the blade cartridge 20 is
shown being releasably coupled to the handle 60, the
blade cartridge support member 24 and the handle 60
may optionally be an integral, unitary or one-piece con-
struction (i.e. a disposable razor).
[0364] Turning now to FIGS. 183‑185, any of the con-
nection systems for removably connecting a disposably
head assembly 20/blade cartridge 22 to the handle 60
may be used to removably secure other devices to the
handle 60. For example, the connection systems de-
scribed herein (such as, but not limited to, the attractive
and/or repulsive magnetic connection systems) may be
used to removably connect a brush 18300 (FIG. 183)
(e.g., hair brush and/or toothbrush) to the handle 60, a
tooth pick 18400 (FIG. 184) to the handle 60, tweezers
18500 (FIG. 185) to the handle 60, and/or dental floss
18600 (FIG. 186) to the handle 60. It should be appre-
ciated that this is not an exhaustive list of implements/-
devices that may be coupled to the handle 60, and that
other personal hygiene implements/devices may be re-
movably coupled to the handle 60.
[0365] With reference to FIG. 187, yet another embo-
diment of a shaving device 10 consistentwith at least one
embodiment of the present disclosure is generally illu-
strated. The shaving device 10 includes a handle 60 and
a head assembly 20. The head assembly 20 may be
permanently or removably coupled to the handle 60. As
described in more detail herein, the blade cartridge sup-
port member 24 is configured to rotate/twist with respect
to the handle 60 clockwise and counter-clockwise from
an initial or central starting position in the direction of
arrow 9310.
[0366] The handle 60 and the head assembly 20 may
includeoneormorecentralmagnets7902and/orannular
magnets 7904 (e.g., but not limited to, as generally
described with respect to FIG. 79, 93 and FIG. 174)
configured to create a magnetic repulsion force. The
central magnets 7902 and/or annular magnets 7904
may be arranged in/on handle 60 and blade cartridge
supportmember 24, respectively (as shown), and/ormay
be reversed.
[0367] While not shown, the handle 60 and the head
assembly 20 may additionally (or alternatively) include
one or more handle rotation magnets configured to gen-
erate a repulsive and/or attractive magnetic force with
one or more blade cartridge support member rotation
magnets of the blade cartridge 22/ blade cartridge sup-
port member 24 (e.g., but not limited to, as generally
describedwith respect toFIG. 169). The repulsive and/or
attractivemagnetic forcesmay optionally aid in generally
securing and/or retaining the blade cartridge support
member 24 to the handle 60, in addition to facilitating
the pivotal rotation and return of blade cartridge support
member 24 from the initial/central starting position.
[0368] The handle 60 and blade cartridge support
member 24 includes a twist interface 18702 which, along

with the repulsive and/or attractive magnetic forces, al-
lows the blade cartridge support member 24 to rotate/tw-
ist with respect to the handle 60 clockwise and counter-
clockwise from an initial or central starting position in the
direction of arrow 9310 (e.g., in a direction that is gen-
erally perpendicular to the longitudinal axis L of the
shaving device 10 and/or handle 60), and may urge
the blade cartridge support member 24 back towards
the initial/central starting position (e.g., a position in
which the blade cartridge support member 24may rotate
generally equidistant clockwise or counterclockwise in
the direction of arrow 9310).
[0369] As explained in more detail herein, the twist
interface 18702 (FIGS. 187‑196) is similar to the twist
interface described in FIGS. 174‑179. For example, the
blade cartridge support member 24 (e.g., the support
member cavity 9304, yoke 47, and/or, a yoke insert
18706) and the handle 60 (e.g., the collar 7714 and/or
the handle post 9302) may include at least one set of
cooperating ramps 17402, 17404. The cooperating
ramps 17402, 17404 each include a ramp surface
17406, 17408, respectively, (best seen in FIGS. 188,
and 191‑193) configured to allow the blade cartridge
support member 24 to rotate/twist with respect to the
handle60clockwiseandcounter-clockwise froman initial
or central starting position in the general direction of
arrow 9310, and optionally to urge the blade cartridge
support member 24 longitudinally relative to the handle
60 in the direction of arrow 17410 (FIG. 187). The long-
itudinal movement 17410 of the blade cartridge support
member 24 relative to the handle 60 creates a long-
itudinal displacement/gap between a portion of the blade
cartridge support member 24 (e.g., a portion of the yoke
47)and thedistal end17412of thehandle60proximate to
the handle post 9302). The longitudinal displacement/-
gap cause the magnets 9312, 9316 to become closer to
each other, thereby increasing the repulsive magnetic
force between the blade cartridge support member 24
and the handle 60. Once the twisting force is removed,
the repulsive magnetic force generated by the magnets
9312, 9316 (along with the ramp surfaces 17406, 17408
of the cooperating ramps 17402, 17404) urges the blade
cartridge support member 24 back towards the initial/-
central starting position relative to the handle 60. Again, it
may be appreciated that in addition to (or alternative to)
the repulsive force generated by the magnets 9312,
9316, the shaving device 10 may include one or more
handle rotation magnets configured to generate an at-
tractive magnetic force with one or more blade cartridge
support member rotation magnets of the blade cartridge
22/ blade cartridge support member 24 (e.g., but not
limited to, as generally described with respect to FIG.
169.
[0370] In the illustrated embodiment, the ramp mem-
ber 17402 of the blade cartridge support member 24
includes one or more grooves, recesses, and/or notches
that is open to a portion of the support member cavity
9304 and extends from a proximal region of the support
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member cavity 9304 partially towards a distal region of
the supportmember cavity 9304. Thegrooves, recesses,
and/or notches may include one or more arcuate (e.g.,
but not limited to, V-shaped and/or U-shaped) or linear
ramp surfaces 17406. The ramp member 17404 of the
handle60 includesaprotrusionextendingoutwardly from
a portion of the handle post 9302. A distal region 17902
(see, e.g., FIG. 190) of the protrusion includes one or
more arcuate (e.g., but not limited to, V-shaped and/or U-
shaped) ramp surfaces 17408. The ramp members
17402, 17404 are configured such that when the handle
post 9302 of the handle 60 is received in the support
member cavity 9304, the ramp surfaces 17406, 17408
contact each other. Rotation of the blade cartridge 22
relative to the handle 60 in the direction of arrow 9310
may cause the ramp surfaces 17406, 17408 to slide
against each other, thereby causing the blade cartridge
support member 24 tomove longitudinally away from the
handle 60 in the direction of arrow 17410. As discussed
above,when the rotational force is removed/reduced, the
repulsive magnetic force between the magnets 9312,
9316 (and optionally or alternatively attractive magnetic
force) urge the blade cartridge support member 24 back
towards the handle 60, and the ramp surfaces 17406,
17408 slide against each other causing the blade car-
tridge support member 24 to rotate in a direction that is
opposite to the initial rotation direction. Once the ramp
surfaces 17406, 17408 reach an inflection point, the
blade cartridge supportmember 24 stopsmoving relative
to the handle 60 and is set back at the initial/central
starting position. The initial/central starting position
may correspond to a groove, void area, and/or passage-
way (FIGS. 187, 188, 191, and 192) between the two
ramps 17402, 17404, creating a point of stable equili-
brium in which the ramp 17404 may reside when no
rotational force is applied to the shaving device 10.
[0371] Theblade cartridge supportmember 24 and the
handle 60may each include one or more (e.g., a plurality
of) cooperating ramps 17402, 17404. For example, the
blade cartridge support member 24 and the handle 60
may each include two cooperating ramps 17402, 17404
arranged on generally opposites sides of the support
member cavity 9304 and handle post 9302. Additionally,
it should be appreciated that the arrangement of notched
and protrusion surfaces 17406, 17408, and of the co-
operating ramps 17402, 17404may be reversed (i.e., the
support member cavity 9304 may include a protrusion
surface 17408 andhandle post 9302may include a notch
surface 17406). The cooperating ramps 17402, 17404
allow for a predefined amount of twist to occur during use
between the handle 60 and blade cartridge support
member 24.
[0372] Thus, according to at least one embodiment,
the magnets (e.g., the combination of the central mag-
nets 7902 and annular magnets 7904 and/or the handle
rotation magnets and blade cartridge support member
rotation magnets) are used in conjunction with one or
more cooperating ramps 17402, 17404 to "springload"

(e.g., bias) the blade cartridge support member 24 (e.g.,
yoke 47) to return to its center position relative to the
handle 60. As the blade cartridge support member 24 is
displaced rotationally with respect to the handle 60 by the
user from its center (e.g., resting) position (e.g., it
twisted), the retention magnets are being pushed closer
together by the cooperating ramps 17402, 17404. In one
embodiment, the central magnets 7902 and annular
magnets 7904 generate a repulsive magnetic force that
pushes the blade cartridge support member 24 against
the handle 60, which due to the cooperating ramps
17402, 17404, simultaneously drives the blade cartridge
support member 24 rotationally (twisting) in a direction
back toward its center when the blade cartridge support
member 24 is released. At the center point, the cooperat-
ing ramp 17402 resides in a groove between the two
ramps 17404, creating a point of stable equilibrium.
[0373] In addition (or alternatively), the shaving device
10 may include blade cartridge retention mechanism. As
described herein (e.g., as described in connection with
FIGS.174‑179), themagnetic fieldsof thecentralmagnet
7902 and annularmagnet 7904will switch positions such
that the blade cartridge support member 24 will be
ejected from the handle 60 if the yoke is given sufficient
axial displacement (e.g., along the longitudinal axis
17410). The blade cartridge retentionmechanism is con-
figured such that the blade cartridge support member 24
can only be ejected from the handle 60 (e.g., discon-
nected) when the blade cartridge support member 24
(e.g., yoke 47) is in its center resting position relative to
the handle 60, and not when the blade cartridge support
member 24 has been rotationally displaced by the user
(e.g., twisted generally in the direction of arrow 9310).
[0374] Toaccomplish this, thebladecartridge retention
mechanismmay includeoneormore (e.g., apair and/or a
plurality) of retention posts, protrusions, projections, or
the like 18704 which engage/ride in/on one or more
retention slots or groves 18708 in the blade cartridge
support member 24 (e.g., the support member cavity
9304, yoke 47, and/or, yoke insert 18706). The retention
post(s) 18704 may extend generally radially outward
(e.g., generally perpendicular to the longitudinal axis of
the shaving device 10) from a portion of the handle 60
(e.g., the collar 7714 and/or the handle post 9302), and
may also include a generally linear or arcuate shape. For
example, the retention post 18704 may have a generally
cylindrical shape. The retention slots 18708 may have a
generally linear or arcuate shape such as, but not limited
to, a T-shaped slot, a Y-shaped slot, or the like.
[0375] When the blade cartridge supportmember 24 is
in its center resting position relative to the handle 60, the
longitudinal segment19602 (FIG.196) of theT-shapedor
Y-shaped retention slot 18708 (FIG. 187) allowsat least a
portionof the retentionpost 18704 topass through, so the
blade cartridge support member 24 can be installed onto
the handle 60 and/or removed (ejected) from the handle
60. When the blade cartridge support member 24 is
displaced rotationally from its center position (e.g.,
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twisted generally in the direction of arrow 9310), the
retention post 18704 enters one of the two lateral seg-
ments 19604 (FIG. 196) of the T-shaped or Y-shaped
retention slot 18708, so if the user attempts (purposefully
or accidentally) to eject the blade cartridge supportmem-
ber 24 from the handle 60, the retention post 18704 will
encounter one or more walls/surfaces of the lateral seg-
ments 19604 of the T-shaped or Y-shaped retention slot
18708, which will prevent accidental ejection from occur-
ring. The retention post 18704 and the retention slot
18708 (e.g., the lateral segments 19604) may therefore
formapositivemechanical engagement (e.g., amechan-
ical interlock). Displacement may occur during the shav-
ing of contoured face and body area anatomies. The
displacement/twisting movement of blade cartridge sup-
port member 24 during a shaving stroke may facilitate a
closer shave for the user as the displacement/twisting
movement of blade cartridge support member 24 allows
the razor blades of blade cartridge 22 to closely follow the
contour/terrain of the area being shaved.
[0376] It should be appreciated that the retention slot
18708 may have any shape. For example, the retention
slot 18708mayhaveonly a single lateral segment 19604.
Additionally (or alternatively), the longitudinal segment
19602 of the retention slot 18708 does not have to be
centrally located relative to the one or more lateral seg-
ments 19604. For example, the longitudinal segment
19602 may extend from one end region of the one or
more lateral segments 19604 and/or from an intermedi-
ate region of the one or more lateral segments 19604.
Additionally, while the longitudinal segment 19602 is
shown having a generally linear configuration, the long-
itudinal segment 19602mayhaveany shapesuchas, but
not limited to, an arcuate shape, zig-zag shape, or the
like.
[0377] In the illustrated embodiment, the longitudinal
segment 19602 extends from the one or more lateral
segments 19604 to the groove, recess, and/or notch of
the ramp member 17402 of the blade cartridge support
member 24. It should be appreciated that the present
disclosure isnot limited in this regard, and the longitudinal
segment 19602 may be completely separate from the
ramp member 17402 of the blade cartridge support
member 24.
[0378] Additionally, it should be appreciated that the
blade cartridge retention mechanism may be used with-
out the twist interface 18702 and/or that the blade car-
tridge retention mechanism may take the place of the
twist interface 18702. In particular, the blade cartridge
retention mechanism (e.g., the combination of the reten-
tion post 18704 and the retention slot 18708) may be
configured to perform both the retention function de-
scribed above, as well as the twist function described
above with respect to the twist interface 18702. To this
end, the twist interface 18702 (e.g., the combination of
the ramp members 17402, 17404) may be eliminated.
Instead, the longitudinal segment 19602 may extend
from the proximal end 19102 (FIG. 191) of the blade

cartridge support member 24 (e.g., yoke 47). The reten-
tion post 18704may be advance through the longitudinal
segment 19602 and ultimately to the one or more lateral
segments 19604. The one or more lateral segments
19604 may have a contour which, when engaged by
(e.g., abutted against) the retention post 18704, causes
the blade cartridge support member 24 to twist and/or
lateral move as described above with respect to the twist
interface 18702.
[0379] As may be appreciated, the blade cartridge
retention and biasing mechanism of FIGS. 187‑196 uti-
lizes only three individual components to achieve five
mechanical functions (e.g., connection, biasing, twisting,
lockout and ejection). This blade cartridge retention and
biasing mechanism therefore significantly increases the
functionality of the razor systems that incorporate its use,
while simultaneously and significantly reducing the
amount of individual components required to perform
these five functions. By comparison other shaving de-
vices that are common in the art utilize as few as seven
individual components and as many as thirteen to
achieve the same (and in some cases lesser) function-
ality.
[0380] Turning now to FIGS. 197‑199, any embodi-
ment of a shaving device 10 described herein may op-
tionally include one or more alignment features 19702.
The alignment features 19702 may be used to help the
useralign thebladecartridgesupportmember24with the
handle 60 when ejecting (e.g., removing/disconnecting)
the blade cartridge support member 24 from the handle
60. More specifically, using the alignment feature 19702,
the position of the retention post 18704 relative to the
longitudinal segment 19602may bealigned such that the
retention post 18704may be advanced through the long-
itudinal segment 19602 and the blade cartridge support
member 24 may be removed from handle 60.
[0381] According to one embodiment, the alignment
features 19702 may include at least a first indicia 19704
located on the blade cartridge support member 24 (e.g.,
but not limited to, the yoke 47) whichmay be aligned with
at least a second indicia 19706 located on the handle 60
(e.g., but not limited to, the collar 7714). Non-limiting
examples of one ormore of the first and/or second indicia
19704, 19706 may include a line, marking, scoring,
molded feature, or the like.
[0382] With reference now to FIGS. 198 and 199, the
blade cartridge support member 24 has been twisted
relative to the handle 60 from the initial/central/startin-
g/ejection position, and the first and second indicia
19704, 19706 are not aligned with respect to each other.
In contrast, as can be seen in FIG. 197, the first and
second indicia 19704, 19706 which are aligned with
respect to each other which indicates that the blade
cartridge support member 24 is in the initial/central/star-
ting/ejection position relative to the handle 60. Again, it
should be appreciated that the first and second indicia
19704, 19706are not limited to theembodiment shown in
FIGS. 197‑199, and that the first and second indicia
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19704, 19706 may include any features that allows the
user to determine the relative position of the blade car-
tridge support member 24 to the handle 60 (and more
specifically, when the blade cartridge supportmember 24
is in the initial/central/starting/ejection position relative to
the handle 60 such that the blade cartridge support
member 24 may be disconnected/removed from the
handle 60).
[0383] According to one embodiment, the handle 60
may be cast, polished and plated aluminum with elasto-
meric overmolded grip inserts. The collar 7714 may be
cast aluminumor injection-moldedplastic as indicated by
aesthetics and mass/center-of-gravity considerations.
The yoke 47 may be a two-piece injection molded as-
sembly (e.g., as shown), with a center retainer (e.g., yoke
insert 18706) being inserted into the outer yoke 47 that
serves the dual function of retaining the annular magnet
7904 (e.g., ringmagnet) in the yoke47andengagingwith
the features on the collar 7714 which control the relation
of axial to rotationalmovement and limit the overall range
of motion. The yoke 47 and yoke insert 18706 may
include one or more anti-rotation features 19402,
19404 (FIGS. 194‑196) which are configured to engage
each other to form a positive mechanical engagement
that generally prevent rotation of the yoke insert 18706
relative to the yoke 47.
[0384] Aportion of the yoke47maybe cored in order to
adhere to injection molding best practices. The yoke 47
mayalsobeassembledasaclamshell,with twoopposing
halves to conceal the coring and capture the annular
magnet 7904. In such a scenario, a retainer may still
be used, which would make the yoke 47 a three-piece
injection molded assembly. The blade cartridge support
member 24 may be constructed from a single injection-
molded chassis which holds one or more razor blades,
lube strips, skin engagement strips, and self lubricating,
rotating bearing surfaces (e.g., as generally described
herein). The blade cartridge support member 24 may
include one or more (e.g., two) ferrous axles coupled
to frame and/or integral plastic axles featuring one-time
snaps to engage with the yoke arms 30 (FIG. 187).
[0385] Turning now to FIGS. 200‑208, a blade car-
tridge connection mechanism for securing a blade car-
tridge 22 to a blade cartridge support member 24. The
blade cartridge support member 24 may be an integral
component of the handle 60 (not shown for clarity) or
removably coupled to the handle 60 according to any
mechanism known to those skilled in the art and/or
described herein. The blade cartridge 22 may include
any blade cartridge known to those skilled in the art
including, but not limited to, any blade cartridge 22 de-
scribed herein including, but not limited to, both single-
sided and multi-sided blade cartridges 22. The head
assembly 20 may optionally include any resistive pivot
mechanismdescribedherein suchas, but not limited to, a
magnetic resistive pivot mechanism. As shown, blade
cartridge support member 24 comprises a generally U-
shaped cartridge support frame 26 having two generally

curved support arms 30 (a generally C-shape or L-
shape); however, it should be appreciated that this is
not a limitation of the present disclosure unless specifi-
cally claimed as such.
[0386] The blade cartridge 22may include a frame 188
(which may be either one piece or multi-piece such as,
but not limited to, a clam-shell design) havingoneormore
pivot pin/cylinder 34 extending outwardly from the lateral
edgesof the frame188 (e.g., a singlepivot pin/cylinder34
that extends across the entire frame 188) or a first and a
second pivot pin/cylinder 34 extending outwardly from a
first and a second lateral edge of the frame 188, respec-
tively. One or more portions (e.g., distal end regions) of
the pivot pin/cylinder 34 may include one or more mag-
nets and/or ferrous materials.
[0387] The blade cartridge support member 24 in-
cludes one or more pivot receptacles 32. For example,
each support arm 30 may include a pivot receptacle 32.
At least one of the pivot receptacles 32 may include a
receiving pocket or cavity 18202 configured to receive at
least a portion of the pivot pin/cylinder 34 located on one
of the opposing lateral sides of the blade cartridge 22.
[0388] Thepocketor cavity18202may includeanopen
end 18204, best seen in FIGS. 203‑204) through which
the pivot pin/cylinder 34 may be received into the pocket
or cavity 18202. The pocket or cavity 18202 may also
include tapered entry and/or tapered sidewalls to facil-
itate entry of the pivot pin/cylinder 34 into the pocket or
cavity 18202. According to one embodiment, at least a
portion of one or more of the pivot pin/cylinder 34 may
have a non-circular cross-section configured to be re-
ceived within the open end 18204 of the pocket or cavity
18202 in limited (e.g., one or two) orientations/align-
ments relative to the blade cartridge support member 24.
[0389] For example, as shown in FIGS. 205‑208, the
distal end regions of the pivot pin/cylinder 34 may have a
non-circular cross-section, wherein a first transverse
dimension 20802 (FIG. 208) is larger than a second
transverse dimension 20804. According to at least one
embodiment, the second transverse dimension 20804 is
perpendicular to the first transverse dimension 20802.
With reference to FIGS. 203‑204, the open end 18204 of
the pocket or cavity 18202 (and/or a passageway 20302
extending from the open end 18204 to the pocket or
cavity 18202) may have first cross-section 20304 that
is smaller than the second cross-section 20306 of the
pocket or cavity 18202.
[0390] The first and second transverse dimensions
20802, 20804 of the pin/cylinder 34, as well as the first
and second cross-sections 20304, 20306 of the open
end/passageway 18204, 20302 and the pocket or cavity
18202,may be selected such that the pin/cylinder 34 can
advance through the open end 18204 (and optionally the
passageway 20302) when aligned such that the second
transverse dimension 20804 of the pin/cylinder 34 is
substantially parallel to the first cross-section 20304 of
theopenend/passageway18204, 20302 (e.g., alsowhile
the first transverse dimension 20802 of the pin/cylinder
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34 is aligned perpendicular to the second cross-section
20306 of the open end/passageway 18204, 20302). For
example, the second transverse dimension 20804 of the
pin/cylinder34maybeslightly smaller than thefirst cross-
section 20304 of the open end/passageway 18204,
20302 (e.g., but not limited to, less than 5% smaller, less
than 10% smaller, or the like).
[0391] Once the pin/cylinder 34 is located in the pocket
or cavity 18202, the pin/cylinder 34 of the blade cartridge
22may be rotatedwithin the pocket or cavity 18202 since
the first transverse dimension 20802 of the pin/cylinder
34 may be slightly smaller (e.g., but not limited to, less
than 5% smaller, less than 10% smaller, or the like) than
the second cross-section 20306 of the pocket or cavity
18202. Additionally, it should be appreciated that the
pin/cylinder 34 cannot be withdrawn from the pocket or
cavity 18202 unless the second transverse dimension
20804 of the pin/cylinder 34 is aligned substantially par-
allel to the first cross-section 20304 of the open end/-
passageway 18204, 20302.
[0392] According to one embodiment, the pivot recep-
tacle32and/orarm30 includesoneormorearmmagnets
18206 (e.g., one or more permanent magnets and/or
electromagnets). The arm magnets 18206 may be con-
figured to create an attractive magnetic force with the
pivot pin/cylinder 34 received therein. For example, the
pivot pin/cylinder 34may include a ferrousmaterial that is
magnetically attracted to the armmagnets 18206, there-
by mounting, securing, and/or otherwise coupling the
blade cartridge 22 to the blade cartridge supportmember
24. Alternatively (or in addition), the pivot pin/cylinder 34
may include amagnet having its poles align such that it is
magnetically attracted to the armmagnets 18206, there-
by mounting, securing, and/or otherwise coupling the
blade cartridge 22 to the blade cartridge supportmember
24. Ineither case, thebladecartridge22may rotateabout
the pivot axis PA relative to the blade cartridge support
member 24 at any angle, up to and including 360° de-
grees.
[0393] Theblade cartridge 22may include oneormore
blade cartridge magnets 18208 coupled and fixed to one
or more of the lateral edges of the blade cartridge 22 and
generally facing the arm magnets 18206. Similar to the
armmagnets 18206, the blade cartridge magnets 18208
mayalsohaveasquare, rectangular, oblong, oval, and/or
elongated shape. The armmagnets 18206 and the blade
cartridge magnets 18208 may be aligned to generate an
attractive or repulsive magnetic force.
[0394] The lateral edges of the blade cartridge 22 may
also include one or more rotation limiters 18210. The
rotation limiters 18210may be disposed proximate to the
pivot pin/cylinder 34, andmay be configured to engage a
portion of the arm 30 (e.g., a rotation limiter cavity 20310
as generally illustrated in FIGS. 203‑204) to generally
limit the rotation of the blade cartridge 22 about the pivot
axis PA to a predefined range. For example, the rotation
limiters 18210 may include a projection that extends
outward (e.g., radially outward about) the pin/cylinder

34 that forms a stop when it engages a portion of the
rotation limiter cavity 20310, thereby preventing further
rotation of the blade cartridge22 relative to the arms30. It
should be appreciated that one or more arms 30 may
include one or more rotation limiters 18210 which may
engage against a portion of the blade cartridge 22 (e.g.,
but not limited to, the rotation limiters 18210 of the blade
cartridge 22).
[0395] In practice, the user may position the unas-
sembled blade cartridge 22 proximate to the opening
18204 of the pocket or cavity 18202 with the second
transverse dimension 20804 of the pin/cylinder 34 sub-
stantially parallel to the first cross-section 20304 of the
open end/passageway 18204, 20302 and the magnetic
attraction generated between the pivot pin/cylinder 34
and/or blade cartridge magnets 18208 and the one or
more arm magnets 18206 may cause the pivot pin/cy-
linder 34 to advance through the open end/passageway
18204, 20302 until the pivot pin/cylinder 34 is received
within the pocket or cavity 18202 of the pivot receptacle
32. The arm magnets 18206 may cause the blade car-
tridge 22 to align with the blade cartridgemagnets 18208
in the initial starting position relative to theblade cartridge
support member 24/handle 60. Likewise, the user may
dispose (e.g., remove) the blade cartridge 22 from the
pivot receptacle 32 by aligning the second transverse
dimension 20804 of the pin/cylinder 34 substantially
parallel to the first cross-section 20304 of the open end/-
passageway 18204, 20302 and manually placing a
thumb and forefinger on each lateral end of blade car-
tridge 22 (or use a tool) to dislodge/remove the pivot
pin/cylinder 34 (and therefore the blade cartridge 22)
from thepocket or cavity 18202of thepivot receptacle32.
[0396] It should be appreciated that while the pivot
receptacle 32 is illustrated having one arm magnet
18206 in each arm 30, the arm magnets 18206 may
optionally be disposed in only one or more of the pivot
pin/cylinders34/arms30.Moreover, the locationof oneor
moreof thepivot receptacles32and thepivot pins34may
be switched (e.g., one ormore of the pivot receptacles 32
may be located in the blade cartridge 22 and one ormore
of the pivot pins/cylinders 34 may extend outwardly from
the support arms 30 of the blade cartridge support mem-
ber 24).
[0397] Turning now to FIGS. 209‑214, this embodi-
ment may be similar to the embodiment described in
combination with FIGS. 200‑208, however, rather than
of the rotation limiters 18210 and rotation limiter cavities
20310, the lateral edges of the blade cartridge 22 may
also include one or more resilient detents 21002 (FIGS.
210‑212) and/or pawls that engage one or more resilient
detents and/or pawls 21302 on the arms 30 (FIGS.
213‑214).
[0398] In addition to the attraction between the mag-
nets 18206, 18208 mounted in the arms 30 and in the
lateral edges/sides of the blade cartridge 22, which tend
to return the blade cartridge 22 body to one of two natural
resting positions or points of stable equilibrium, the re-
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silient detents 21002, 21302 introduce a detent that
resists changing from one side of the blade cartridge
22 to the other (when used with a multi-sided blade
cartridge 22), thus requiring an intentional action on
the part of the user to make the change (e.g., to change
faces on the blade cartridge 22). The resilient detents
21002 may be located/positioned at two points of un-
stable equilibrium, so that on either side of the resilient
detents 21002, the blade cartridge22will tend to return to
its nearest natural resting position. The resilient detents
21002, 21302 may generally limit rotation of the blade
cartridge 22 within a predefined range unless the user
intentionally applies enough force to deform the resilient
detents 21002, 21302. It shouldbeappreciated thatwhile
both sets of detents 21002, 21302 may be resiliently
deformable, any of the detents 21002, 21302 may be
rigid (e.g., non-deformable). For example, one of the
detents 21002 on the blade cartridge 22 may be rigid
and the detents 21302 on the arms 30may be rigid, while
another detent 21002 on the blade cartridge 22 may be
resiliently deformable. Additionally (or alternatively), the
rigid detents 21002, 21302may generally limit rotation in
one direction beyond a certain point (e.g., but not limited
to, when used in combination with a single-side blade
cartridge 22).
[0399] It should be appreciated that the detents 21002,
21302 of FIGS. 209‑214 may be combined with the
rotation limiters 18210 and rotation limiter cavities
20310 described in combination with FIGS. 200‑208.
Although the rotation limiters 18210 and rotation limiter
cavities 20310 can be used with multi-sided blade car-
tridges 22, they are particularly useful with single-sided
blade cartridges 22. In contrast, while the detents 21002,
21302 may be used with single-sided blade cartridges
22, they are particularly useful with multi-sided blade
cartridges 22. By providing the arms 30 with both the
detents 21302 and the rotation limiter cavities 20310, the
design provides for a singular yoke 47 and cartridge
support frame 26 with a singular common connection
mechanism capable of receiving and accommodating
both single-sided and multi-sided blade cartridges 22.
[0400] As noted above, the pivot pin/cylinder 34 and
their receiving openings/passageways/recesses 18204,
20302, 18202 in the arms 30 may be configured to limit
the range of angles/alignments of the blade cartridge 22
at which the blade cartridge 22may be removed from the
arms 30. The tips of the pivot pin/cylinder 34 may have a
non-circular shape (e.g., flat areas 180° apart from one
another), and the openings and passageways 18204,
20302 in the arms 30 have a narrow cross-section
through which the tips of the pivot pin/cylinder 34 must
pass for the blade cartridge 22 to be coupled or removed.
As a result, the blade cartridge 22may only be coupled or
removedwhen the flats of the tips of the pivot pin/cylinder
34are alignedwith thewalls of thenarrowopeningand/or
passageway 18204, 20302. Once installed, if the blade
cartridge 22 is rotated, the flats of the tips of the pivot
pin/cylinder 34 are no longer aligned with the narrow

openingand/or passageway18204, 20302and theblade
cartridge 22 can only rotate but not be radially displaced
(e.g., removed from the recess 18202). This serves to
reduce the likelihood of the blade cartridge 22 being
accidentally ejected from the arms 30, e.g., during a
shaving stroke.
[0401] Additionally, as noted above, the blade car-
tridge 22 may include one or more pivot pin/cylinder 34
extending outwardly from the lateral edges of the frame
188 (e.g., a single pivot pin/cylinder 34 that extends
across the entire frame 188) or a first and a second pivot
pin/cylinder 34 extending outwardly from a first and a
second lateral edge of the frame 188, respectively. One
or more portions (e.g., distal end regions) of the pivot
pin/cylinder 34 may include one or more magnets and/or
ferrous materials.
[0402] The first and a second pivot pin/cylinder 34
increase the wash-through capabilities of the blade car-
tridge 22 compared to a single pin/cylinder 34. Addition-
ally, the first transverse dimension 20802 of the pin/cy-
linder 34 may be in the range of 2 to 3 mm (e.g., but not
limited to, 2.5mm) and the second transverse dimension
20804 may be in the range of 1.5 to 2.0 mm (e.g., but not
limited to, 1.88 mm) when used with the connection
mechanismbetween the blade cartridge 22 and the arms
30, for example, as described in FIGS. 200‑213. A larger
first transverse dimension 20802 of the pin/cylinder 34
allows for a larger difference between the first transverse
dimension 20802 and the second transverse dimension
20804.
[0403] The blade cartridge 22may optionally include a
face indicator 21102 that allows the user to easily tell
which side/face of the blade cartridge 22 is currently in
use. The face indicator 21102 may include any indicator
such as, but not limited to, a numerical indicator (e.g.,
roman numerals), one or more bumps (e.g., a single
bump indicating a first face of the blade cartridge 22
and two bumps indicating the second face of the blade
cartridge 22), or the like. The face indicator 21102maybe
used with any multi-sided blade cartridge 22 described
herein.
[0404] Turning now toFIG. 215,a variation of the blade
cartridge connection mechanism for securing a blade
cartridge 22 to a blade cartridge support member 24
which is similar to that described above with respect to
FIGS. 200‑208 is generally illustrated. The armmagnets
18206 and the blade cartridge magnets 18208 may be
magnetized across their width rather than through the
thickness. The arm magnets 18206 and the blade car-
tridge magnets 18208 are oriented in the arm 30 and in
the blade cartridge 22 such that when the blade cartridge
22 is in its natural resting position, the magnets 18206,
18208 are atmaximumattraction due to the orientation of
north (on the arm 30) facing south (on the blade cartridge
22) and vice versa. The alignment of the poles of the
magnets 18206, 18208 creates a repulsive magnetic
force during the insertion and removal of the blade car-
tridge 22 from the arms 30.
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[0405] To install the blade cartridge 22, the user would
cause the arms 30 (by manipulating the handle 60) to
approach thebladecartridge22with thearms30oriented
such that the flats on the pivot pin/cylinder 34 aligns with
the narrow passageways/cross-sections as described
above. The user would experience a repulsion force as
the arms 30 approach the blade cartridge 22, but by
overcoming the repulsion force, would cause the pivot
pin/cylinder 34 to pass through the narrow passageway-
s/cross-sections.Once the blade cartridge 22 passes the
point at which the opposing similar poles on themagnets
18206, 18208 are closest to each other, the repulsion
force switch directions and, aided by attraction of the
magnets’ opposite poles, seat the pivot pin/cylinder 34
fully in the recesses /cavities18202 in thearms30.Touse
the assembled blade cartridge 22, the user would rotate
the handle 60 (e.g., upward) such that the flats on the
pivot pin/cylinder 34 no longer align with the narrow
passageways/cross-sections in the arms 30. As a result,
the blade cartridge 22 will be retained by the arms 30
when the handle 60 is pulled away from the blade car-
tridge 22 because the pivot pin/cylinder 34 cannot pass
through the narrow passageways/cross-sections. At this
point, the blade cartridge 22 canbe rotated, subject to the
limitations imposed by the rotation limiters/detents de-
scribed above. In any angular position of the blade car-
tridge 22 relative to the arms 30 other than its natural
resting position, the magnetic attraction is attempting to
return the blade cartridge 22 to its resting position, and
the pivot pin/cylinders 34 are constrained in the arms 30
due to the flats being rotated such that the pivot pin/cy-
linders 34 cannot pass through the narrow passageway/-
cross-sections.
[0406] To eject the blade cartridge 22, the user would
pushdownwardon theback sideof the blade cartridge22
when it is in its natural resting position and the flats on the
pivot pin/cylinders 34 are aligned with the narrow passa-
geways/cross-sections in the arms 30. After overcoming
the initial attraction of the magnets 18206, 18208, the
pivot pin/cylinders 34 would begin to pass through the
passageways/opening until similar poles on the oppos-
ing magnets 18206, 18208 would pass by each other, at
which point a repulsive force would cause the blade
cartridge 22 to be ejected forcefully away from the arms
30.
[0407] It should be appreciated that the blade cartridge
connection mechanisms described in connection with
FIGS. 200‑215 may be combined with any of the con-
nection mechanisms for connecting the blade cartridge
support member 24 to the handle 60 described herein
such as, but not limited to, the repulsive magnetic con-
nections mechanism described in connection with FIGS.
187‑199. Additionally, it should be appreciated that the
repulsive magnetic connections mechanism/twisting de-
scribed in connection with FIGS. 187‑199 may be used
with a blade cartridge support member 24 that is perma-
nently coupled to the handle 60 as generally described
herein. In particular, the repulsive magnetic connections

mechanism/twisting described in connection with FIGS.
187‑199 may be used with a blade cartridge support
member 24 that is permanently coupled to the handle
60 while also allowing the blade cartridge support mem-
ber 24 to twist relative to the handle 60. Any of the
connection mechanisms described herein (e.g., but not
limited to, the connectionmechanisms between the arms
30 and the blade cartridge 22 described in connection
with FIGS. 199‑216) may be used to couple (either per-
manently or removably couple) the blade cartridge 22 to
the arm(s) 30.
[0408] According to one embodiment, the centralmag-
net 7902 and the annular magnet 7904may be used only
for the connection between the blade cartridge support
member 24 and the handle 60. Since the central magnet
7902 is not being used to return the blade cartridge 22 to
its natural resting position, the central magnet 7902 may
be placed further away from the blade cartridge 22 and
may be capped and not visible to the user when the
shaving device 10 is assembled. According to another
embodiment, the blade cartridge support member 24
may be attached to the handle 60 in the manner in which
this is accomplished in FIGS. 187‑199, using the mag-
nets’ repulsion as a form of connection. The blade car-
tridge 22 may be held in the arms 30 in the manner in
which it is held in FIGS. 200-215, using the attraction
between arm magnet 18206 and ferrous pivot pin/cylin-
der 34. However, unlike in FIGS. 200‑215, no magnets
would exist in the sides of the blade cartridge 22; instead,
the blade cartridge 22 would be induced to return to its
natural resting position following a rotational displace-
ment by repulsion between the central magnet 7902 and
the annular magnet 7904, e.g., disc magnet mounted on
the collar post and a discmagnetmounted on the back of
the blade body, as accomplished in FIGS. 187‑199.
[0409] Optionally, one or more of the arms 30 may
additionally include one or more unstable equilibrium
magnets 21602, FIG. 216. The unstable equilibrium
magnets 21602 may be positioned on the arm 30 near
the point of unstable equilibrium of the double-sided
cartridge (e.g., a regionwhere themagnetic biasing force
isweakand/or insufficient to cause theblade cartridge22
to rotate to either of the center point corresponding to the
faces of the blade cartridge 22. The unstable equilibrium
magnets 21602 may be configured to repel the arm
magnets 18206 of the blade cartridge 22. As noted
above, one function of the unstable equilibrium magnets
21602 is to reduce or eliminate the angular range sur-
rounding the true point of unstable equilibrium at which
the blade cartridge 22may become "stuck" due to friction
at the pivot point, and aid in returning the blade cartridge
22 to its point of stable equilibrium (e.g., a center point
corresponding to a selected face).
[0410] Any of the magnets described herein may in-
clude nano-technology materials. It should be appre-
ciated that any of the resistive pivot mechanisms de-
scribed herein or any combination described herein
(such as, but not limited to, the magnetic resistive pivot
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mechanisms) may be used with any head assembly, and
is therefore not limited to a multi-faced head assembly.
For example, the resistive pivot mechanisms described
herein may be used with a head assembly having razor
blades only a single face, and that only pivots about the
single face. The resistive pivot mechanisms described
herein may also be used with a head assembly of any
conventional shaving device, which may have razor
blades disposed on only one face of a single sided
cartridge head assembly that only pivots about the single
side containing the razor blades. It should be further
appreciated that any of the resistive pivot mechanisms
describedherein (suchas,but not limited to, themagnetic
resistive pivot mechanisms) may provide the added ben-
efit of greatly increasing the predefined degree of rota-
tion, particularly compared to traditional single sided
razors, thereby providing the user with amore contoured
shave.
[0411] Any one of the embodiments described herein
may include a head assembly 20which is rotatable about
the longitudinal axis of the handle 60. For example, the
user may select a new face by simply rotating the head
assembly 20 in a plane that is substantially perpendicular
to the longitudinal axis of the handle 60.
[0412] A razor consistent with one or more of the
embodiments described herein may feature numerous
benefits and/or advantages. For example, a razor con-
sistent with at least one embodiment may feature amore
environmentally friendly design because certain compo-
nents of the dual and tri sided cartridge systems may
utilize less material during the manufacturing process,
than that of any two standard single sided cartridges and
their packaging that are assembled individually such as,
but not limited to, the connection hub, the support arms
and the cartridge housing and packaging.
[0413] Additionally, or alternatively, packaging that cur-
rently holds four or five standard single sided cartridges
would only need a slight modification to be able to ac-
commodate the equivalent number of dual-sided razors
consistent with at least one embodiment of the present
disclosure. Essentially enabling the manufacturer to
transport the equivalent of eight to ten standard single
cartridges in a slightly modified container that previously
held only four or five standard single cartridges. Consis-
tent with at least one embodiment of the present disclo-
sure, this may promote a more environmentally friendly
design as the amount of containers needed to transport
cartridges is dramatically reduced and roughly cut in half.
[0414] According to another embodiment, a blade car-
tridge having a pivot point located at or approximately the
center of the cartridge head assembly, is advantageous
to the user. For example, this design allows and max-
imizes the amount of "surface area blade contact" with
the skin. Particularly over contoured areas with difficult
terrain, such as the head, neck chin, body anatomy of the
trunk area (including the genitals) and the legs. In con-
trast to the pivot point described herein, having the pivot
point located at the bottom of the cartridge is disadvanta-

geous because the bottom portion of the cartridge natu-
rally lifts away from the surface of the skin when the
biasing rod "bottoms out" as the razor is drawn over
the area being shaved. This results in missed hairs
and causes the user to perform additional shaving
strokes. The reason this happens is because after the
biasing rod bottoms out, the user continues to apply
rotation to the cartridge by raising the handle upwards
whilst performing a downward shaving stroke or vice
versa. This in turn continues to rotate the cartridge, lifting
it away from the skin, which as mentioned previously,
causes missed hairs and forces the user to perform
additional shaving strokes. At least one embodiment of
the blade cartridge described herein addresses this pro-
blem because having the pivot point located at the center
of the cartridgeheadassembly, coupledwith the resistive
pivot mechanism, allows the razor cartridge to follow the
exact contour of the skin. This increases the surface area
blade contact with the area being shaved and results in
fewer missed hairs.
[0415] According to yet another embodiment, a razor
with a dual or tri-sided rotating cartridge as described
herein has significant advantages to both the consumer
and the manufacturer. To the consumers and manufac-
turers that are environmentally sensitive and cost con-
scious, this design addresses both of these important
concerns. A recently released consumer report from the
EPA, indicated that in the USA alone, over 2 billion
disposable razor cartridges are discarded annually. As
described herein, one or more embodiments of the pre-
sent disclosure addresses both the economic advan-
tages to the manufacturer and the important environ-
mental issue mentioned above because as previously
mentioned, during the manufacturing process certain
components of the dual cartridge systemmay utilize less
material than that of two standard single cartridgeswhich
are assembled individually. For example, the arms, the
connection hub and the cartridge head assembly may all
use less material during manufacturing than that of the
standard single cartridges which were assembled indi-
vidually. Therefore, it is reasonable to assume that a dual
or tri-sided razor cartridge system (including the contain-
ers in which the cartridges are packaged and shipped)
may use less material during manufacturing than that of
any two standard single cartridges and their respective
containers andmay bemore economical to manufacture
and subsequently much kinder to the environment. One
important reason for this is because the reduction in
manufacturing and packaging material causes the
amount of cartridge containers required for shipping to
be reduced. This lowers the frequency of transportation
needs for distribution purposes, which cuts back on the
amount of fuel being burned and released into the atmo-
sphere, and generally reduces both green house gas
emissions as well as unnecessary environmental waste.
[0416] As may be appreciated, it is becoming increas-
ingly more popular to shave various parts of ones anat-
omy,and therearenumerousshavingdevices to facilitate
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this. As may be appreciated, having numerous shaving
devices is expensive and cumbersome. At least one
embodiment of the present disclosure features blade
cartridges that will have different blade configurations
depending on which cartridge the user selects, thereby
giving theuser thedistinct advantageof needingonly one
device (wheremultiple deviceswere previously required)
to perform multiple shaving tasks.
[0417] For example, a "standard" dual cartridge con-
figurationmay featureeachcartridgesidehavinga "3&3"
blade arrangement in which six blades are all facing the
same direction of cut, separated in the center by a lu-
brication strip. This configuration is particularly useful for
conventional shaving purposes.
[0418] A "body" blade dual cartridge combination con-
figurationmay featureeachcartridgesidehavinga "3&3"
blade arrangement in which six blades are separated in
the center by a lubrication strip, but each side will be
configured differently. On one side of the cartridge, the
two sets of three bladesmay be separated by the lubrica-
tion strip in the center, and will be arranged in opposing
directions of cut. This is a particularly useful blade ar-
rangement for consumers that shave their head or any
other awkward area of the body, as they can use a "back
and forth" shaving strokemotion, without having to lift the
razor from the area being shaved to begin a new stroke.
Alternatively, on the second sideof the cartridge, all of the
blades may be in the same direction of cut for conven-
tional shaving. This cartridge configuration gives theuser
great flexibility, as only one device is required to shave
any part of their anatomy.
[0419] Lubrication is an essential component in the
never ending quest to give the user a smoother, faster,
more efficient and nick free shaving experience. There-
fore, at least oneembodiment consistentwith the present
disclosure may feature lubrication strips placed before
the bladesmake contact to the skin and after the shaving
stroke is completed. In contrast, placing the lubrication
strip at the top edgeof the cartridge to lubricate the skin at
the end of a shaving stroke may be adequate; however,
this arrangement does not provide for lubrication during
the motion of a shaving stroke. At least one embodiment
consistent with the present disclosure addresses this
critical issue by placing a lubrication strip in the center
of the cartridge, thereby dividing the blade configuration
and further lubricating the skin during the midst of a
shaving stroke. As a result, a smoother, faster and more
efficient shaving stroke may be provided resulting in an
all-round better shaving experience for the user.
[0420] Moreover, at least one embodiment consistent
with the present disclosure may feature a cushioning
mechanism. Having a cushioning mechanism located
within the arms (and optionally again at the end of each
arm where it attaches to the connection hub assembly),
gives this design the significant advantage of indepen-
dently cushioning each end of the cartridge, thereby
providing the blade cartridge a greater range of move-
ment and facilitating a closer and more contoured shav-

ing experience.
[0421] At least one embodiment of the present disclo-
sure may feature an extendable/telescoping handle with
a hinged neck and detachable head assembly. This ar-
rangement may permit the user to position the cartridge
at a right angle to the handle and allow the user to rotate
the position of the cartridge head, such that it is aligned
generally parallel to the longitudinal axis of the handle.
This cartridgeposition is particularly usefulwhen shaving
awkward or hard to reachareas of the user’s body like the
head, back and legs etc.
[0422] According to one aspect, the present disclosure
may feature a shaving device comprising a head assem-
bly. The head assembly may include a support member
configured to be detachably coupled to a handle and a
blade cartridge having a first and a second face wherein
at least one of the first or second faces comprises at least
one razor blade. The blade cartridge may be configured
to be rotatably coupled to the support member about a
pivot axis PA such that the blade cartridge is pivotable by
a user to select one of the first or second faces.
[0423] According to another aspect, the present dis-
closure may feature a shaving device comprising a han-
dle and a head assembly. The head assembly may
include a support member and a blade cartridge. The
support member may be configured to be detachably
coupled to the handle and include a first and a second
support arm comprising a first and a second pivot recep-
tacle. The blade cartridge may include a first and a
second face wherein at least one of the first or second
faces comprises at least one razor blade extending gen-
erally parallel to a longitudinal axis of the blade cartridge.
The blade cartridge may further include a first and a
second pivot pin extending outwardly from opposing
lateral sides of the blade cartridge along a pivot axis
PA of the blade cartridge. The pivot axis PA may extend
generally parallel to the longitudinal axis of the blade
cartridge, and the first and the second pivot pins may
be configured to be rotatably coupled to the first and the
second pivot receptacles, respectively, such that the
blade cartridge may be pivoted about the pivot axis PA
to select a first or a second initial starting position corre-
sponding to the first or the second face, respectively.
[0424] The shaving device may optionally include a
resistive pivot mechanism configured to allow a user to
rotate the blade cartridgeabout the pivot axisPA to select
one of a first or second face position corresponding to the
first andsecond facesof thebladecartridge, respectively.
The resistive pivot mechanism may be configured to
allow the blade cartridge to rotate within a predefined
rotation range while at the selected face position. The
number of degrees that the blade cartridge may rotate
about the pivot axis PA relative to the initial starting
position may depend on the intended use. For example,
the blade cartridge may rotate within a range of approxi-
mately 5 degrees to approximately 90 degrees about the
pivot axis PA relative to the initial starting position, and
any range therein.According toanother embodiment, the
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blade cartridge may rotate within a range of approxi-
mately 5 degrees to 60 degrees about the pivot axis
PA relative to the initial starting position, and any range
therein. For example, the blade cartridge may rotate
within a range of approximately 5 degrees to 45 degrees
about the pivot axis PA relative to the initial starting
position.According to yet another embodiment, theblade
cartridge may rotate within a range of approximately 5
degrees to approximately 25degreesabout thepivot axis
PA relative to the initial starting position, and any range
therein. According to yet a further embodiment, the blade
cartridge may rotate within a range of approximately 5
degrees to approximately 15degreesabout thepivot axis
PA relative to the initial starting position, and any range
therein.
[0425] According to another aspect, the present dis-
closure may feature a method comprising rotating a
blade cartridge coupled to a support member about a
pivot axis PA to select one of a plurality of faces of the
blade cartridge, wherein at least one of the plurality of
faces includes at least one razor blade.
[0426] While preferred embodiments of the present
disclosure have been described, it should be understood
that various changes, adaptations andmodifications can
be made therein without departing from the scope of the
appended claims. The scope of the present disclosure
should, therefore, bedeterminednotwith reference to the
abovedescription, but instead should bedeterminedwith
reference to the appended claims.

Claims

1. A shaving device (10) comprising:

a head assembly (20) comprising:

a support member (24) comprising:

a first and a second arm (30) having a
first and a secondpivot receptacle (32),
respectively, extending along a pivot
axis (PA);
a first passageway (20302) in said first
arm (30), said first passageway
(20302) extending from a first open
end (18204) to a receiving pocket or
cavity (18202) of said first pivot recep-
tacle (32);
a second passageway (20302) in said
second arm (30), said second passa-
geway (20302) extending from a sec-
ond open end (18204) to a receiving
pocket or cavity (18202) of said second
pivot receptacle (32); and
at least one support member magnet
(99b, 18206); and

a blade cartridge (22) having at least one
face with at least one razor blade (142) and
configured to be rotatably coupled to said
support member (24) about said pivot axis
(PA), said blade cartridge (22) further com-
prising:

one or more pivot pins (34) extending
outward from first and second opposite
lateral ends of said blade cartridge (22)
along said pivot axis (PA) andconfi-
gured to be received in said first and
said second open end (18204), ad-
vanced through said first and said sec-
ond passageway (20302), and remo-
vably received in the receiving pocket
or cavity (18202) of said first and said
second pivot receptacle (32); and
at least one blade cartridge magnet
(99a, 18208) having a pole alignedwith
a pole of said support member magnet
(99b, 18206) to generate a magnetic
force that urges said blade cartridge
(22) about said pivot axis (PA) towards
an initial starting position (ISP), where-
in said blade cartridge (22) is further
configured to rotate about said pivot
axis (PA) away from said ISP upon
application of an external force suffi-
cient to overcome said magnetic force
between said support member magnet
(99b, 18206) and said blade cartridge
magnet (99a, 18208),

characterized in that at least a portion of said
one or more pivot pins (34) includes a non-
circular cross-section.

2. The shaving device of claim 1, wherein said poles of
said support member magnet (99b, 18206) and said
blade cartridge magnet (99a, 18208) are aligned to
generate a repulsive magnetic force.

3. The shaving device of claim 1, wherein said poles of
said support member magnet (99b, 18206) and said
blade cartridge magnet (99a, 18208) are aligned to
generate an attractive magnetic force.

4. Theshavingdeviceofanyoneof claims1 to3, further
comprising a handle (60).

5. The shaving device of any preceding claim, wherein
said at least one support member magnet (99b,
18206) includes a first and a second support mem-
ber magnet disposed proximate to said first and said
second pivot receptacle (32), respectively.

6. The shaving device of claim 5, wherein said at least
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one blade cartridge magnet (99a, 18208) includes a
first and a second blade cartridge magnet disposed
proximate to said first and said second opposite
lateral ends of said blade cartridge (22).

7. The shaving device of claim 6, wherein said first and
said second support member magnet and said first
and said second blade cartridge magnet are config-
ured to generate a magnetic force that releasably
couples said blade cartridge (22) to said support
member (24).

8. The shaving device of claim 5, wherein said first
lateral end includes a first and a second blade car-
tridge magnet disposed on opposite sides of said
pivot axis (PA) and wherein said second lateral end
includes a third and a fourth blade cartridge magnet
disposed on opposite sides of said pivot axis (PA).

9. The shaving device of any preceding claim, wherein
said non-circular cross-section includes a first trans-
verse dimension (20802) that is larger than a second
transverse dimension (20804), said first transverse
dimension being approximately perpendicular to
said second transverse dimension.

10. The shaving device of any preceding claim, wherein
said non-circular cross-section of said one or more
pivot pins (34) is configured to be received through
said first and said second open end (18204) of said
first and said second pivot receptacle (32) in a first
orientation, but cannot pass back through said first
and said second pivot receptacle (32) when rotated
about said pivot axis (PA) to a second orientation.

11. The shaving device of any preceding claim, further
comprising at least one rotation limiter (35, 18210)
and at least one rotation limiter cavity (20310) con-
figured to generally limit the rotation of said blade
cartridge (22) about said pivot axis (PA) to a prede-
fined range, wherein at least one of said first or said
second arms (30) includes said rotation limiter cavity
(20310) andwherein said at least one rotation limiter
(35, 18210) includes a projection extending radially
outward about said one or more pivot pin (34) that
forms a stop when it engages a portion of said rota-
tion limiter cavity to prevent further rotation of said
blade cartridge (22) relative to said first and said
second arms (30).

12. The shaving device of any preceding claim, wherein
said first and said second passageway (20302) have
a taper which reduces from first and second open
end (18204) to said first and said second pivot re-
ceptacle (32), respectively.

13. The shaving device of any preceding claim, wherein
said first passageway (20302) extends along a first

axis substantially transverse to said pivot axis (PA)
and said second passageway (20302) extends
along a second axis substantially transverse to said
pivot axis (PA).

14. The shaving device of any preceding claim, wherein
said at least one support member magnet (99b,
18206) is magnetically attracted to said one or more
pivot pin (34) to at least partially secure said blade
cartridge (22) to said support member (24).

15. The shaving device of any preceding claim, further
comprising at least one resilient detent (21002,
21302) configured to generally limit the rotation of
said blade cartridge (22) about said pivot axis (PA) to
a predefined range.

Patentansprüche

1. Rasierer (10), der Folgendes umfasst:

eine Kopfbaugruppe (20) mit:

einem Stützelement (24) mit:

einem ersten und einem zweiten Arm
(30) mit einer ersten und einer zweiten
Schwenkaufnahme (32), die sich ent-
lang einer Schwenkachse (PA) er-
streckt;
einem ersten Kanal (20302) in dem
ersten Arm (30), wobei sich der erste
Kanal (20302) von einem ersten offe-
nen Ende (18204) zu einer Aufnahme-
tasche oder einem Hohlraum (18202)
der ersten Schwenkaufnahme (32) er-
streckt;
einem zweiten Kanal (20302) in dem
zweitenArm (30),wobei sichder zweite
Kanal (20302) von einem zweiten offe-
nen Ende (18204) zu einer Aufnahme-
tasche oder einem Hohlraum (18202)
der zweiten Schwenkaufnahme (32)
erstreckt; und
mindestens einem Stützelementmag-
neten (99b, 18206); und

einer Klingenkartusche (22), die mindes-
tens eine Fläche mit mindestens einer Ra-
sierklinge (142) aufweist und dazu ausge-
bildet ist, mit dem Stützelement (24) um die
Schwenkachse (PA) drehbar verbunden zu
sein, wobei die Klingenkartusche (22) fer-
ner Folgendes umfasst:

einen oder mehrere Drehzapfen (34),
die sich von ersten und zweiten, einan-
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der entgegengesetzten seitlichen En-
den der Klingenkartusche (22) entlang
der Schwenkachse (PA) nach außen
erstrecken und dazu ausgebildet sind,
in demersten und demzweiten offenen
Ende (18204) aufgenommen zu wer-
den, durch den ersten und den zweiten
Kanal (20302) vorgeschoben zu wer-
den und abnehmbar in der Aufnahme-
taschebzw.demHohlraum(18202) der
ersten und der zweiten Schwenkauf-
nahme (32) aufgenommen zu werden;
und
mindestens einen Klingenkartuschen-
magneten (99a, 18208) mit einem Pol,
der auf einen Pol des Stützelement-
magneten (99b, 18206) ausgerichtet
ist, um eine Magnetkraft zu erzeugen,
die die Klingenkartusche (22) um die
Schwenkachse (PA) herum in eine an-
fängliche Ausgangsposition (ISP)
drückt, wobei die Klingenkartusche
(22) ferner dazu ausgebildet ist, sich
um die Schwenkachse (PA) weg von
der anfänglichen Ausgangsposition zu
drehen, wenn eine äußere Kraft aufge-
bracht wird, die ausreicht, um die Mag-
netkraft zwischen dem Stützelement-
magneten (99b, 18206) und dem Klin-
genkartuschenmagneten (99a, 18208)
zu überwinden,

dadurch gekennzeichnet, dass mindestens
ein Abschnitt der ein oder mehr Drehzapfen
(34) einennicht kreisrundenQuerschnitt besitzt.

2. Rasierer nachAnspruch 1,wobei diePole desStütz-
elementmagneten (99b, 18206) unddesKlingenkar-
tuschenmagneten (99a, 18208) so ausgerichtet
sind, dass sie eine abstoßende Magnetkraft erzeu-
gen.

3. Rasierer nachAnspruch 1,wobei diePole desStütz-
elementmagneten (99b, 18206) unddesKlingenkar-
tuschenmagneten (99a, 18208) so ausgerichtet
sind, dass sie eine anziehende Magnetkraft erzeu-
gen.

4. Rasierer nach einem der Ansprüche 1 bis 3, ferner
umfassend einen Handgriff (60).

5. Rasierer nach einem der vorhergehenden Ansprü-
che, wobei der mindestens eine Stützelementmag-
net (99b, 18206) einen ersten und einen zweiten
Stützelementmagneten aufweist, der in der Nähe
der ersten bzw. zweiten Schwenkaufnahme (32) an-
geordnet ist.

6. Rasierer nach Anspruch 5, wobei der mindestens
eine Klingenkartuschenmagnet (99a, 18208) einen
erstenundeinen zweitenKlingenkartuschenmagne-
ten aufweist, die in der Nähe der ersten und zweiten
einander entgegengesetzten seitlichen Enden der
Klingenkartusche (22) angeordnet sind.

7. Rasierer nach Anspruch 6, wobei der erste und der
zweite Stützelementmagnet und der erste und der
zweite Klingenkartuschenmagnet dazu ausgebildet
sind, eine Magnetkraft zu erzeugen, die die Klin-
genkartusche (22) lösbar mit dem Stützelement
(24) verbindet.

8. Rasierer nach Anspruch 5, wobei das erste seitliche
Ende einen ersten und einen zweiten Klingenkartu-
schenmagneten aufweist, der auf entgegengesetz-
ten Seiten der Schwenkachse (PA) angeordnet ist,
und wobei das zweite seitliche Ende einen dritten
und einen vierten Klingenkartuschenmagneten auf-
weist, der auf entgegengesetzten Seiten der
Schwenkachse (PA) angeordnet ist.

9. Rasierer nach einem der vorhergehenden Ansprü-
che, wobei der nicht kreisrunde Querschnitt eine
erste Querabmessung (20802) aufweist, die größer
ist als eine zweite Querabmessung (20804), wobei
die erste Querabmessung ungefähr senkrecht zu
der zweiten Querabmessung ist.

10. Rasierer nach einem der vorhergehenden Ansprü-
che, wobei der nicht kreisrunde Querschnitt der ein
oder mehr Drehzapfen (34) dazu ausgebildet ist,
durch das erste und das zweite offene Ende
(18204) der erstenundder zweitenSchwenkaufnah-
me (32) in einer ersten Ausrichtung aufgenommen
zu werden, aber nicht durch die erste und die zweite
Schwenkaufnahme (32) zurückgelangen kann,
wenn er um die Schwenkachse (PA) in eine zweite
Ausrichtung gedreht wird.

11. Rasierer nach einem der vorhergehenden Ansprü-
che, ferner umfassend mindestens einen Drehbe-
grenzer (35, 18210) und mindestens einen Drehbe-
grenzerhohlraum (20310), der dazu ausgebildet ist,
die Drehung der Klingenkartusche (22) um die
Schwenkachse (PA) insgesamt auf einen vordefi-
nierten Bereich zu begrenzen, wobei mindestens
einer von dem ersten oder dem zweiten Arm (30)
den Drehbegrenzerhohlraum (20310) aufweist, und
wobei der mindestens eine Drehbegrenzer (35,
18210) einen Vorsprung aufweist, der sich um die
ein oder mehr Drehzapfen (34) radial nach außen
erstreckt, wobei der Drehzapfen einen Anschlag
bildet, wenn er an einem Abschnitt des Drehbegren-
zerhohlraums angreift, um die weitere Drehung der
Klingenkartusche (22) relativ zudemerstenunddem
zweiten Arm (30) zu verhindern.
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12. Rasierer nach einem der vorhergehenden Ansprü-
che, wobei der erste und der zweite Kanal (20302)
eine Verjüngung aufweisen, die von dem ersten und
dem zweiten offenen Ende (18204) zu der ersten
bzw. zweiten Schwenkaufnahme (32) abnimmt.

13. Rasierer nach einem der vorhergehenden Ansprü-
che, wobei sich der erste Kanal (20302) entlang
einer ersten Achse erstreckt, die zu der Schwenk-
achse (PA) imWesentlichenquer verläuft, undwobei
sich der zweite Kanal (20302) entlang einer zweiten
Achse erstreckt, die zu der Schwenkachse (PA) im
Wesentlichen quer verläuft.

14. Rasierer nach einem der vorhergehenden Ansprü-
che, wobei der mindestens eine Stützelementmag-
net (99b, 18206) magnetisch von den ein oder mehr
Drehzapfen (34) angezogen wird, um die Klingen-
kartusche (22) wenigstens teilweise an dem Stütz-
element (24) zu befestigen.

15. Rasierer nach einem der vorhergehenden Ansprü-
che, ferner umfassend mindestens eine elastische
Rastnase (21002, 21302), die dazu ausgebildet ist,
die Drehung der Klingenkartusche (22) um die
Schwenkachse (PA) insgesamt auf einen vordefi-
nierten Bereich zu begrenzen.

Revendications

1. Dispositif de rasage (10) comprenant:
un ensemble formant tête (20) comprenant:
un élément de support (24) comprenant:

un premier et un deuxième bras (30) ayant
respectivement un premier et un deuxième ré-
ceptacle de pivot (32), s’étendant le long d’un
axe de pivot (PA);
un premier passage (20302) dans ledit premier
bras (30), ledit premier passage (20302) s’éten-
dantd’unepremièreextrémitéouverte (18204)à
une poche ou cavité de réception (18202) dudit
premier réceptacle de pivot (32);
un deuxième passage (20302) dans ledit deu-
xième bras (30), ledit deuxième passage
(20302) s’étendant d’une deuxième extrémité
ouverte (18204) à une poche ou cavité de ré-
ception (18202) dudit deuxième réceptacle de
pivot (32); et
au moins un aimant d’élément de support (99b,
18206); et
une cartouche de lame (22) ayant au moins une
face avec au moins une lame de rasoir (142) et
configurée pour être couplée de manière rota-
tive audit élément de support (24) autour dudit
axe de pivot (PA), ladite cartouche de lame (22)
comprenant en outre:

une ou plusieurs broches de pivot (34) s’é-
tendant vers l’extérieur depuis des pre-
mière et deuxième extrémités latérales op-
posées de ladite cartouche de lame (22) le
long dudit axe de pivot (PA) et configurées
pour être reçues dans ladite première et
ladite deuxième extrémité ouverte
(18204), insérées dans ledit premier et ledit
deuxième passage (20302), et reçues de
manière amovible dans la poche ou cavité
de réception (18202) dudit premier et dudit
deuxième réceptacle de pivot (32); et
au moins un aimant de cartouche de lame
(99a, 18208) ayant un pôle aligné avec un
pôle dudit aimant d’élément de support
(99b, 18206) pour générer une force ma-
gnétique qui pousse ladite cartouche de
lame (22) autour dudit axe de pivot (PA)
vers une position de départ initiale (ISP),
dans lequel ladite cartouche de lame (22)
est configurée en outre pour tourner autour
dudit axe de pivot (PA) en s’éloignant de
ladite ISP lors de l’application d’une force
extérieure suffisante pour vaincre ladite
force magnétique entre ledit aimant d’élé-
mentdesupport (99b, 18206)et ledit aimant
de cartouche de lame (99a, 18208),

caractérisé en ce qu’au moins une partie desdites
une ou plusieurs broches de pivot (34) inclut une
section transversale non circulaire.

2. Dispositif de rasage selon la revendication 1, dans
lequel lesdits pôles dudit aimant d’élément de sup-
port (99b, 18206) et dudit aimant de cartouche de
lame (99a, 18208) sont alignés pour générer une
force magnétique répulsive.

3. Dispositif de rasage selon la revendication 1, dans
lequel lesdits pôles dudit aimant d’élément de sup-
port (99b, 18206) et dudit aimant de cartouche de
lame (99a, 18208) sont alignés pour générer une
force magnétique attractive.

4. Dispositif de rasage selon l’une quelconque des
revendications 1 à 3, comprenant en outre une poi-
gnée (60).

5. Dispositif de rasage selon l’une quelconque des
revendications précédentes, dans lequel ledit au
moins un aimant d’élément de support (99b,
18206) inclut un premier et un deuxième aimant
d’élément de support disposés respectivement à
proximité dudit premier et dudit deuxième réceptacle
de pivot (32).

6. Dispositif de rasage selon la revendication 5, dans
lequel ledit aumoinsunaimant decartouchede lame
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(99a, 18208) inclut un premier et un deuxième ai-
mant de cartouche de lame disposés à proximité de
ladite première et de ladite deuxième extrémité la-
térale opposées de ladite cartouche de lame (22).

7. Dispositif de rasage selon la revendication 6, dans
lequel ledit premier et ledit deuxième aimant d’élé-
ment de support et ledit premier et ledit deuxième
aimant de cartouche de lame sont configurés pour
générer une force magnétique qui couple de ma-
nière amovible ladite cartouche de lame (22) audit
élément de support (24).

8. Dispositif de rasage selon la revendication 5, dans
lequel ladite première extrémité latérale inclut un
premier et un deuxième aimant de cartouche de
lame disposés sur des côtés opposés dudit axe de
pivot (PA) et dans lequel ladite deuxième extrémité
latérale inclut un troisièmeet unquatrièmeaimant de
cartouche de lame disposés sur des côtés opposés
dudit axe de pivot (PA).

9. Dispositif de rasage selon l’une quelconque des
revendications précédentes, dans lequel ladite sec-
tion transversale non circulaire inclut une première
dimension transversale (20802) qui est supérieure à
une deuxième dimension transversale (20804), la-
dite première dimension transversale étant approxi-
mativement perpendiculaire à ladite deuxième di-
mension transversale.

10. Dispositif de rasage selon l’une quelconque des
revendications précédentes, dans lequel ladite sec-
tion transversale non circulaire desdites une ou plu-
sieurs broches de pivot (34) est configurée pour être
reçue à travers ladite première et ladite deuxième
extrémité ouverte (18204) dudit premier et dudit
deuxième réceptacle de pivot (32) dans une pre-
mière orientation, mais ne peut pas repasser à tra-
vers ledit premier et ledit deuxième réceptacle de
pivot (32) lorsqu’elle est amenée à tourner autour
dudit axe de pivot (PA) vers une deuxième orienta-
tion.

11. Dispositif de rasage selon l’une quelconque des
revendications précédentes, comprenant en outre
au moins un limiteur de rotation (35, 18210) et au
moins une cavité de limiteur de rotation (20310)
configurés pour limiter généralement la rotation de
ladite cartouche de lame (22) autour dudit axe de
pivot (PA) à une plage prédéfinie, dans lequel au
moins l’un dudit premier ou dudit deuxième bras (30)
inclut ladite cavité de limiteur de rotation (20310) et
dans lequel ledit aumoins un limiteur de rotation (35,
18210) inclut une saillie s’étendant radialement vers
l’extérieur autour desdites une ou plusieurs broches
de pivot (34) qui forme une butée lorsqu’elle vient en
contact avec unepartie de ladite cavité de limiteur de

rotation pour empêcher une rotation supplémentaire
de ladite cartouche de lame (22) par rapport audit
premier et audit deuxième bras (30).

12. Dispositif de rasage selon l’une quelconque des
revendications précédentes, dans lequel ledit pre-
mier et ledit deuxième passage (20302) ont une
conicité qui diminuede la premièreet de la deuxième
extrémité ouverte (18204) audit premier et audit
deuxième réceptacle de pivot (32), respectivement.

13. Dispositif de rasage selon l’une quelconque des
revendications précédentes, dans lequel ledit pre-
mier passage (20302) s’étend le long d’un premier
axe sensiblement transversal audit axe de pivot (PA)
et ledit deuxième passage (20302) s’étend le long
d’un deuxième axe sensiblement transversal audit
axe de pivot (PA).

14. Dispositif de rasage selon l’une quelconque des
revendications précédentes, dans lequel ledit au
moins un aimant d’élément de support (99b,
18206) est attiré magnétiquement vers lesdites
une ou plusieurs broches de pivot (34) pour fixer
aumoins partiellement ladite cartouche de lame (22)
audit élément de support (24).

15. Dispositif de rasage selon l’une quelconque des
revendications précédentes, comprenant en outre
au moins un arrêt élastique (21002, 21302) confi-
guré pour limiter généralement la rotation de ladite
cartouchede lame (22)autourdudit axedepivot (PA)
à une plage prédéfinie.
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