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for a wet shaving process wherein a user of the shaving
implement grips a handle and draws the blade assembly
across a surface of skin to be shaved. The shaving implement
also includes an energy-imparting device, circuitry, and an
activation device. The energy-imparting device is configured
to impart energy to enhance the wet shaving process. The
activation device is configured to impart a signal to the cir-
cuitry in response to handling of the having implement during
the wet shaving process. In response to receiving the signal,
the circuitry either extends or initiates an application of sig-
nals to the energy-imparting device that enable the energy-
imparting device to impart energy that enhances the wet hav-
ing process.
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SHAVING SYSTEM WITH ENERGY
IMPARTING DEVICE

RELATED APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 11/110,034 filed Apr. 18, 2005, entitled
“SHAVING SYSTEM WITH ENERGY IMPARTING
DEVICE,” having Attorney Docket No. C1282.101.101,
which claims priority to U.S. Provisional Application Ser.
No. 60/568,621, filed May 6, 2004, entitled “SHAVING
SYSTEM WITH ENERGY IMPARTING DEVICE,” which
are all incorporated herein by reference.

FIELD OF THE INVENTION

[0002] The present invention relates to a wet shave razor
and more particularly to a wet shave razor having a blade with
an energy-imparting device such as a motor rotating an eccen-
tric element and/or a heating element utilized to enhance a
shaving process.

BACKGROUND

[0003] The wet shaving process is used to shear whiskers or
other body hair using a sharp blade. “Wet shaving” or
“manual wet shaving” systems in the context of the present
invention include a razor assembly having a handle portion
coupled to a blade assembly. The handle portion is gripped by
a person’s hand while the blade assembly drawn across a
surface of the person’s skin to be shaved. The primary cutting
motion or action of the blade is the act of pulling, drawing, or
passing the blade across a skin surface using the handle. This
in contrast to a “dry shaving” system wherein the primary
cutting motion of the blade is a motorized action of the blade
against a “micro-screen” that shears off the hairs that pass into
the micro-screen. Generally speaking, wet shaving systems
are considered to provide close and comfortable shaving
results.

[0004] Even wet shaving with the sharpest blade can have
some irritation and discomfort due in part to the friction
between the blade assembly and the skin surface being shaved
as well as the tendency of the blade to partially pull on hairs
being cut. Also, even the closest shaving process typically
leaves behind very short portions of hairs or whiskers. There
is an ever-present motivation to improve comfort and close-
ness of the shaving process.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] FIGS. 1A and 1B are schematic depictions of the
razor assembly or shaving system of the present invention.
[0006] FIG. 2 is a block diagram depiction of the shaving
system or razor assembly of the present invention.

[0007] FIGS. 3A and 3B are schematic representations of a
first embodiment of the activation device of the present inven-
tion.

[0008] FIG. 4 is a schematic representation of a second
embodiment of the activation device of the present invention.
[0009] FIG. 5A is a schematic representation of the razor
assembly of the present invention.

[0010] FIG. 5B is a schematic representation of a cutting
surface or face of a blade assembly.

[0011] FIG. 5C is a cross sectional schematic representa-
tion of the blade assembly taken through 5C-5C from FIG.
5B.
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[0012] FIG. 5D is a cross sectional schematic representa-
tion of a guard taken through taken through 5D of FIG. 5B.
[0013] FIG. 6 is a block diagram depiction of a preferred
embodiment of the shaving system of the present invention.
[0014] FIG. 71isan operational flow chart representation for
the shaving system.

[0015] FIG. 8 is a graphical representation of the power
versus time to be delivered to the energy-imparting device.
[0016] FIG.9isan operational flow chart representation for
the shaving system.

[0017] FIG. 10 is a block diagram depiction of an embodi-
ment of the shaving implement of the present invention.
[0018] FIG. 11 depicts exemplary information or data ele-
ments to be stored on an information storage device of the
present invention.

[0019] FIG. 12 is a flow chart representation of an exem-
plary operation of the system depicted in FIG. 10.

[0020] FIGS. 13A and 13B are graphical depictions of
exemplary power profiles delivered by drive circuitry to the
energy-imparting device.

[0021] FIGS. 14A and 14B depict face and cross sectional
views of a shaving implement of the present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0022] The present invention is a “wet shaving system” or a
“manual wet shaving system” that optimizes comfort and
closeness of the wet shaving process via an electronically
activated energy-imparting device that enhances shaving. Ina
preferred embodiment, the energy-imparting device is con-
trolled in an automated manner that eliminates any need for
user difficulty to achieve an optimized and exemplary shaving
result.

[0023] Inoneembodimentoftheinvention, operation of the
energy-imparting device is either initiated or extended by the
action of shaving. When the shaving system is not in use, the
energy-imparting device is deactivated automatically without
the user having to remember to press a switch. However,
because the activation or extended operation of the energy-
imparting device is affected by shaving, the device will not
shut down in the middle of a shaving process. This maximizes
user convenience while minimizing un-necessary energy
usage.

[0024] By way of illustrative embodiment, the shaving sys-
tem of the present invention includes circuitry that is electri-
cally coupled to the energy-imparting device and an activa-
tion device. The circuitry is configured to provide or apply
power signals to the energy-imparting device to improve the
process of shaving. The process of shaving tends to generate
forces, displacements, rotations, and/or accelerations
induced by the shaving that affects the activation device.
[0025] The activation device responds to the forces, dis-
placements, rotations and/or accelerations by imparting an
electrical signal to the circuitry. In response to receiving the
electrical signal (imparted by the activation device), the cir-
cuitry modifies the application of control signals to the
energy-imparting device. Stated another way, the circuitry
modifies an operational aspect in response to receiving the
electrical signal. As one example of an operational aspect, the
circuitry extends the duration of time during which power
signals are applied to the energy-imparting device.

[0026] In another embodiment of the invention, optimized
control signals including duration and power level factors are
used in an automated way to maximize effectiveness of the
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energy-imparting device. By way of illustrative embodiment,
the circuitry includes control electronics and an information
storage device. The information storage device stores opera-
tional information indicative of an operational aspect of the
power signals transferred from the control electronics to the
energy-imparting device.

[0027] Oneoperational aspect is the duration that the power
signals are applied to the energy-imparting device. A second
operational aspect is the power level of the power signals. A
third operational aspect is a power versus time characteristic.
The energy-imparting device can include two devices such as
a source of oscillations and a heat source. In the event that
multiple energy-imparting devices are used, different opti-
mized power level versus time curves are applied to each of
these devices.

[0028] Pursuant to the context of the present invention, a
“wet shaving system” is defined as a system wherein the
primary cutting motion of the blades relative to the hairs
being cut is derived when a blade assembly is dragged or
pulled across the skin surface being shaved. This is in contrast
to a conventional electric razor or “dry shaving system”
wherein the primary cutting motion of the blades relative to
the hairs being cut is derived from a relative motion between
motorized blades and a micro-screen. Without motorization,
the dry shaving system would effectively lose the ability to
provide a shave.

[0029] In contrast, the energy-imparting device of the
present invention provides oscillations, vibrations, or heat
that enhances a cutting operation that would take place with-
out the energy-imparting device being activated. Pursuant to
this invention, “enhances” means improving the closeness
and/or comfort of a shave that would otherwise take place.
[0030] A shaving system of the present invention is
depicted in FIGS. 1A, 1B, and FIG. 2. FIG. 1A schematically
represents a front view, FIG. 1B schematically represents a
side view, and FIG. 2 represents a block diagram of the
shaving system or razor assembly 2 of the present invention.
A razor assembly 2 includes a blade assembly 4 attached to a
handle portion 6. The handle portion 6 is held and manipu-
lated while the blade assembly 4 is pressed or urged against a
skin surface (not shown) being shaved. The blades (FIGS. 5B
and 5C) pass directly over the skin during a shaving process.
[0031] The razor assembly 2 further includes an energy-
imparting device 8 (meaning 8a and/or 85), circuitry 10, an
activation device 12, and a power source 14. The circuitry 10
is electrically coupled to the energy-imparting device 8, the
activation device 12, and the power source 14. The circuitry
10 is configured to receive power from power source 14, to be
activated or affected by activation device 12, and to provide
power signals to energy-imparting device 8. In response to
receiving the power signals, the energy-imparting device 8
imparts thermal or vibrational energy to the blade assembly 4
that improves the shaving process. The razor assembly 2 is
fully functional for shaving without the energy-imparting
device 8 but provides an enhanced shave with the energy-
imparting device 8.

[0032] Duringa shaving process a force is applied between
the blade assembly 4 and the skin surface. In response to this
force (or to an acceleration or motion of shaving system 2),
the activation device 12 imparts an electrical signal that
affects and/or modifies operation of the circuitry 10. Stated
another way, the activation device 12 is responsive to the
blade assembly 4 being urged and/or passed over the skin
surface by activating or sending a signal to the circuitry 10.

Nov. 28,2013

[0033] Inanembodimentofthe presentinvention, the blade
assembly 4 is detachable from the handle portion 6. This
allows the blade assembly 4 to be replaced without having to
discard the handle portion 6 since the handle portion 6 likely
contains relatively expensive components such as circuitry
10.

[0034] Inanembodimentofthe presentinvention, the blade
assembly 4 is pivotally mounted on handle portion 6 and
spring biased to a “rest” orientation relative to handle portion
6 when razor assembly 2 is not being used. During the shaving
process a force of engagement between the facial surface and
blade assembly 4 will cause blade assembly 4 to rotate rela-
tive to handle portion 6 to allow a cutting surface or face 16 of
blade assembly 4 to follow contours of the skin surface.
[0035] In an exemplary embodiment power source 14 is a
battery such as a AA alkaline battery, a AAA alkaline battery,
multiple batteries, or a rechargeable battery.

[0036] Energy Imparting Device 8:

[0037] Ina first embodiment the energy-imparting device 8
is a source of oscillations or vibrations 8a such as a motor that
drives an eccentric weight for generating oscillations that are
transferred to the blade assembly 4. In a second embodiment
the energy-imparting device 8 is a heating element 85 for
warming one or more portions of the blade assembly 4. In yet
a third embodiment, the energy-imparting device 8 includes
both a source of oscillations or vibrations 8a and a source of
heat 85.

[0038] Activation Device 12:

[0039] In a first embodiment the activation device 12 is
responsive to a displacement or rotation of blade assembly 4
when the shaving process is initiated or continues. By way of
illustrative embodiment, the first embodiment of activation
device 12 can be an electrical switch that opens and/or closes
an electrical circuit when blade assembly 4 rotates relative to
handle portion 6. When the switch is closed (or opened), this
imparts an electrical signal that affects operation of circuitry
10.

[0040] A second embodiment of activation device 12 is
responsive to a force being applied between the razor assem-
bly and a skin surface. By way of illustrative embodiment, the
second embodiment can be a pressure transducer such as a
piezo-electric crystal that responds to a force by generating a
voltage that is detected by circuitry 10.

[0041] A third embodiment of activation device 12 is an
accelerometer that responds to an acceleration of razor
assembly 2 when razor assembly 2 is grasped, lifted, or uti-
lized in the shaving process. Yet a fourth embodiment of
activation device 12 is a tip sensor that senses a change in
orientation of one or more portions of razor assembly 2 when
razor assembly 2 is handled in the shaving process.

[0042] Circuitry 10:

[0043] One embodiment of circuitry 10 is a circuit that is
closed by activation device 12. Closing the circuit provides
power to the energy-imparting device 8. A second and pre-
ferred embodiment of circuitry 10 includes a control circuitry
for operating the energy-imparting device. The control cir-
cuitry 10 includes a timer function for controlling a time for
operating the energy-imparting device 8. In a preferred
embodiment, the control circuitry defines a power versus time
characteristic for operating the energy-imparting device to be
discussed in more detail with respect to FIG. 8.

[0044] In an alternative embodiment, the razor assembly
includes an added power switch 18 that is used for activating
circuitry 10. The power switch 18 may be used to initially
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activate circuitry 10 such that circuitry 10 provides power
signals to the energy-imparting device 8 for an initial time
duration. If the activation device 12 imparts a signal during
that initial time duration, then the circuitry continues to pro-
vide power signals to the energy-imparting device 8 for an
extended time duration. If the activation device 12 does not
impart a signal during the initial time duration, then the cir-
cuitry 10 halts transferring power signals to the energy-im-
parting device 8 after a preset time.

[0045] An exemplary embodiment of activation device 12
with many elements of razor assembly 2 missing for illustra-
tive simplicity is depicted in schematic representation in
FIGS. 3A and 3B. In the embodiment depicted in FIGS. 3A
and 3B, activation device 12 is responsive to a displacement
of'blade assembly 4 relative to handle portion 6 (not shown in
FIGS. 3A and 3B) and more particularly activation device 12
is responsive to a rotational movement of blade assembly 4
relative to handle portion 6.

[0046] Blade assembly 4 is pivotally mounted relative to
handle portion 6 about pivot 20 to allow rotational motion of
the blade assembly 4 relative to the handle portion 6 when the
blade assembly 4 engages the skin surface. Prior to shaving, a
cam follower 22 rotationally urges blade assembly 4 against a
stop (not shown) so that blade assembly 4 is in the rotational
position as depicted in FIG. 3A. Cam follower has a cylindri-
cal conductive portion 24 and is urged against a cam surface
25 of blade assembly 4 by spring 26. At this position of
cylindrical conductive portion 24, a pair of electrical contacts
28 is not contacted by conductive portion 24.

[0047] During a shaving process the cutting surface 16 of
blade assembly 4 is pressed against a skin surface, rotating the
blade assembly 4 about pivot point 20. The cam 25 surface of
blade assembly 4 in turn displaces cam follower 22 and hence
displaces conductive portion 24 to contact electrical contacts
28. Electrical contacts 28 are coupled to a circuit 30 that is
coupled to or is a portion of circuitry 10. This closes the
circuit 30, activating circuit 30. Upon activation circuit 30
imparts an electrical signal to circuitry 10 as discussed before.

[0048] A second embodiment of activation device 12 is
depicted in schematic form with respect to FIG. 4. In this
embodiment, activation device 12 includes a pressure trans-
ducer 32 that is contained within or between portions 6a and
65 of the handle portion 6. Transducer 32 is electrically
coupled to circuitry 10. During a shaving process, a force is
translated along handle portion 6 so as to apply a compressive
force to transducer 32. In response to the compressive force,
transducer 32 imparts an electrical signal to circuitry 10 by
providing an electrical impulse such as a voltage pulse to
circuitry 10. Stated another way, the transducer 32 is respon-
sive to a force generated when the blade assembly 4 is urged
against the skin surface and transducer 32 responds to the
force by generating or imparting a signal to circuitry 10.

[0049] Various exemplary embodiments of energy-impart-
ing device 8 are depicted in schematic form in FIGS. 5A-D.
As depicted schematically in FIG. 2, razor assembly 2 can
optionally include more than one energy-imparting device 8
such as a source of vibrations or oscillations 8a or a heat
source 85. By way of illustrative embodiment, source of
oscillations or vibrations 8a may include a motor 34 driving
an eccentric weight 36 that generates oscillations along an
axis A that tends to be parallel to blades 38.
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[0050] By way of illustrative embodiment, the heat source
85 may include one or more heating elements 40 that tend to
be disposed to dissipate heat along axes A and A' that tend to
be parallel to the blades 38.

[0051] FIG. 5B depicts a view of the cutting surface or face
16 of blade assembly 4. By way of illustrative embodiment,
blade assembly 4 includes blades 38, lubricating strip or cap
42, and guard 44. Heating elements 40 may be disposed in
thermal contact with a portion or with portions of blade
assembly 4, including blades 38, lubricating strip or cap 42,
and/or guard 44. In one embodiment, there may be a heating
element 40 integrated into one or more of blades 38. In a
second embodiment, there may be a heating element 40 inte-
grated into lubricating strip or cap 42. In a third embodiment,
there may be a heating element 40 integrated into guard 44.

[0052] FIG. 5C depicts a cross sectional view of one
embodiment of blade assembly 4 with details left out for
simplicity. Shown in cross sectional form are blades 38, lubri-
cating strip 42, and guard 44. Supporting blades 38 are blade
supports 46. By way of illustrative embodiment, blades 38 are
spot-welded to blade supports 46. By way of a first illustrative
embodiment, heating element 40 is an electrically insulated
nichrome wire 40a passing through guard 44. As the blade
assembly 4 passes over the skin surface, current passes
through the nichrome wire, warming the guard 44 and hence
the skin surface.

[0053] By way of a second additional illustrative embodi-
ment, heating element(s) 40 is/are a surface heater(s) 405
bonded to one or more blade supports 46. During a shaving
process, the blades 38 are warmed, which facilitates cutting
hairs with less friction.

[0054] FIG. 5D depicts a cross sectional view of another
embodiment of guard 44. In this embodiment, guard 44
includes underlying support 48 and elastomeric fin structure
50 for enhancing the shaving process. Between support 48
and fin structure 50 is a surface heater 40c that functions
similarly to the surface heaters discussed earlier.

[0055] In yet another embodiment (not shown), a heating
element can be applied to cap or lubricating strip 42. The
heating element would function similarly to a heating ele-
ment associated with guard 44.

[0056] The block diagram in FIG. 6 depicts an exemplary
embodiment of shaving system 2 to illustrate more embodi-
ments of the invention. Shaving system 2 includes circuitry
10 coupled to energy-imparting device 8, activation device
12, and optionally switch 18 and/or communication device
51. The embodiment depicted in FIG. 6 depicts one particular
embodiment for circuitry 10 and energy-imparting device 8
although other embodiments are possible.

[0057] Circuitry 10 includes controller 52 coupled to infor-
mation storage device 54, motor drive circuit 56, and heater
drive circuit 58. Controller 52 includes a timer function 60 for
controlling a time duration during which power signals are
transferred from circuitry 10 to energy-imparting device 8.
By way of illustrative embodiment, information storage
device 54 includes a non-volatile memory device such as an
EEPROM (electrically erasable programmable read-only
memory and/ora PROM (programmable read-only memory).
Other possible information storage devices 54 include fusible
links or other means of storing information. Energy-impart-
ing device 8 includes the source of oscillations or vibrations
8a (motor and eccentric weight as one example) and/or the
source of heat 85 (heater element).
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[0058] Initial activation of circuitry 10 can be induced or
activated by optional switch 18, activation device 12, and/or a
combination of activation device 12 and optional switch 18.
Upon activation of circuitry 10, controller 52 reads informa-
tion from information storage device 54 that is indicative of
operating parameters or operational information pertaining to
power signals that are transferred from circuitry 10 to energy-
imparting device 8.

[0059] By way of illustrative embodiments, the operational
information or operating parameters may include power level
information, time duration information, or power level versus
time information pertaining to power signals transferred to
energy-imparting device 8. Power level information may
include information indicative of a power level for power
signals transferred from circuitry 10 to energy-imparting
device 8. Time duration information may be indicative of a
time duration during which power signals are transferred
from circuitry 10 to energy-imparting device 8. Power level
versus time information may be indicative of a time variance
of the power transferred from circuitry 10 to energy-impart-
ing device 8. Further discussion as to how this information
may be used will be discussed with respect to FIG. 8.

[0060] The information storage device may also receive
and store information during use of the shaving system 2,
such as frequency of use, number of shaving strokes detected
or inferred per use, and other factors that are useful for mar-
keting efforts attempting to understand use factors for shav-
ing system 2. Communication device 51 may be an audible
device and/or a display device such as an LCD (liquid crystal
display) for communicating status information to the user of
the shaving system 2 such as power remaining in power
source 14.

[0061] An exemplary embodiment of the operation of the
shaving system of the present invention is depicted in flow
chart form with respect to FIG. 7. Initially, according to step
62, an activation signal is received. This may be induced by
the user activating power switch 18 or by the user triggering
activation device 12.

[0062] When the activation signal is received, circuitry 10
is initialized according to step 64. This may include closing a
circuit to provide power to energy imparting device 8. In the
embodiment depicted with respect to FIG. 6, step 64 also
includes controller 52 reading information from information
storage device 54.

[0063] Next according to step 66, the energy-imparting
device 8 is energized or activated for a time duration T. During
this time duration, the shaving process is evidently occurring.
During shaving, the activation device 12 is monitored accord-
ing to 68. If the activation device 12 imparts a signal during
the time duration T, the time duration for operating the
energy-imparting device 8 is extended according to 70. In that
event monitoring device 12 continues. However, if no activa-
tion signal is received by circuitry 10 for a time period T, then
circuitry 10 deactivates energy-imparting device 8 by ceasing
to transfer power signals to energy-imparting device 8
according to 72.

[0064] Thus, the energy-imparting device remains on when
the razor assembly 2 is in use but automatically is de-activated
when the razor assembly is not in use. This assures that the
energy-imparting device will be utilized when it is needed but
saves power when the razor assembly is not utilized.
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[0065] An exemplary operating power curve 74 applied to
energy-imparting device 8 is depicted in FIG. 8. This curve
may apply to either embodiment 8a or 86 of the energy-
imparting device.

[0066] Referring now to FIG. 6, information storage device
54 stores information indicative of the curve 74. Stated
another way, information storage device 54 stores informa-
tion indicative of parameters that define curve 74, which
depicts the functional relationship of power versus time
applied to energy-imparting device 8. By way of illustrative
embodiment, these parameters include an initial startup
power level Ps, a maintenance power level Pm, an overall time
duration T, and other information indicative of a transition 76
between a higher power portion 78 of curve 74 and a lower
power portion 80 of curve 74.

[0067] During initialization of electronics 10 (according to
step 64 of FIG. 7) an initially high or startup power level Ps is
applied to the energy-imparting device 8. For example, in the
event that energy imparting device 8 is a heater 85, the power
level is required to reach an acceptable temperature more
quickly. Then, as an acceptable operating temperature is
achieved, the power level is reduced to a maintenance power
level Pm.

[0068] If asignal is not received from activation device 12
during time duration T, power delivery to device 8 is halted.
However, if a signal is received, then the time duration is
extended while a maintenance level of power Pm is main-
tained (indicated by dashed arrow 81). Of course, power
versus time curve 74 is simplified for illustrative purposes, the
optimal power versus time curve is likely to have more com-
plexity. Also, when a heater is implemented (85), closed loop
temperature control via a thermocouple or monitoring resis-
tance may be advantageous.

[0069] An exemplary embodiment for the operation of cir-
cuitry 10 is depicted with respect to FIG. 9. During initializa-
tion of circuitry 10, controller 52 reads information indicative
of'the operating parameters for circuitry 10 according to step
82. These operating parameters may define a time variation of
the power level of the power signals transferred from the
circuitry 10 to the energy-imparting device 8. Stated another
way, the operation parameters define power versus time char-
acteristics for the power signals received by energy-imparting
device 8. Examples of such characteristics may includes a
peak power level, a maintenance power level, a total duration
of'time to apply power, etc., referring to the power transferred
between circuitry 10 and energy-imparting device 8. Another
parameter may include a time for extending power delivery
from circuitry 10 to energy imparting device 8 in the event
that a signal from activation device 12 is received during
operation of energy-imparting device 8.

[0070] Next, according to 84, the circuitry 10 is operated.
During step 84, control signals are sent from controller 52 to
the motor drive circuit 56 and/or the heater drive circuit 58.
Also during step 84, motor drive circuit 56 provides power
signals motor (with eccentric weight) 8a and/or heater drive
circuit 58 provides power signals to the heater element 8.
[0071] Finally, after or during operation, usage information
is stored according to 86. This usage information may include
when the shaving operation took place, the number of activa-
tions detected for activation device 12, and the total time
power has been applied to energy imparting device 8. Option-
ally a status of an energy level (power remaining or expected
remaining lifetime) of power source 14 can be communicated
to the user via the communication device 51.
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[0072] As stated earlier, one exemplary embodiment of the
shaving system 2 or shaving implement 2 of the present
invention includes an activation device 12 that imparts a
signal in response to handling of the shaving implement 2
during the wet shaving process. Handling of the shaving
implement 2 in this context does not include pressing a user-
activated switch such as switch 18, but includes either motion
or forces experienced by the shaving implement 2 during the
shaving process. The shaving process is defined as picking up
and/or holding the shaving implement 2 with the handle 6 and
then manipulating the handle 6 to draw surface 16 of the blade
assembly 4 against a skin surface. The activation device of
element 12 is responsive to the above-defined shaving pro-
cess.

[0073] As a first example the activation device 12 can be
responsive to the motion and/or acceleration experienced by
the shaving implement 2 during the shaving process and can
include an accelerometer. As a second example the activation
device 12 or 12' can be responsive to motion or translation
during the shaving process—in the second example the acti-
vation device 12' may include an optical sensor 12' (to be
further discussed) for generating a signal indicative of the
translation of the blade assembly 4 relative to a skin surface.
As athird example, the activation device 12 can be responsive
to a force between blade assembly 4 and a skin surface. This
third example has been discussed with respect to FIGS. 3A,
3B and 4 for example.

[0074] The shaving implement 2 may also include an acti-
vation device 18 or switch 18 that is not responsive to the
shaving process motions or force and as such may be a button
18 on the side of handle 6. In yet another embodiment the
shaving system includes two types of activation devices—(1)
a first activation device 18 that is a user activated switch 18
and (2) a second activation device 12 that is responsive to
handling of the shaving implement 2 during a shaving pro-
cess. In yet another embodiment, the shaving system 2
includes three activation devices—(1) a user activated switch
18, (2) a second activation device 12 that is not a user acti-
vated switch 18 but that imparts a signal in response to han-
dling of the shaving implement 2, and (3) a third activation
device 12' thatis a sensor 12' that generates a signal indicative
of relative motion or proximity between the blade assembly 4
and a skin surface. Yet other embodiments can include subsets
of the above and/or additional activation devices that impart
signals utilized by the circuitry 10.

[0075] FIG. 10 is a block diagram that depicts another
embodiment of the shaving system 2 of the present invention.
Shaving system or shaving implement 2 includes circuitry 10
that is coupled to an activation device 12 (that is responsive to
handing of the shaving implement 2 during a wet-shaving
process), a user interface and/or ON/OFF switch 18, an
energy imparting device 8, and a sensing device 12'. The
circuitry 10 includes control electronics 52 (e.g., a micropro-
cessor and associated electronics) that are coupled to an infor-
mation storage device 54 and drive circuitry 57.

[0076] During operation the user activates the ON/OFF
switch 18. Receiving a signal from switch 18, the controller
52 activates circuitry 10. Controller 52 receives signals from
activation circuitry 12 and/or sensing device 12' and in
response reads information from information storage device
54 indicative of a power profile to be applied to energy impart-
ing device 8. The control electronics 52 imparts signals or
instructions to drive circuitry 57 which in turn provide power
signals to energy imparting device 8.
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[0077] Sensing device or sensor 12' may be utilized in place
of'or in addition to activation device 12. Sensing device 12'is
configured to sense a proximity or relative motion between
blade assembly 4 (see earlier figures) and a skin surface. In
one embodiment the control electronics 52 are configured to
adjust an average power level delivered to energy imparting
device 8 in response to an aspect of a signal received by
control electronics 52 from sensor 12'.

[0078] In one embodiment, element 18 may include a dis-
play such as an LCD display that enables a user of shaving
system 2 to view a status or state of shaving system 2 or to
receive instructions for use of shaving system 2.

[0079] FIG. 11 depicts some data elements 90 or informa-
tion elements 90 that are stored or encoded onto information
storage device 54 during manufacture of shaving system 2
and/or during operation of shaving system 2. These data
elements 90 are utilized by control electronics 52 to adjust
operation of shaving system 2 or to provide information to a
user of shaving system 2 by way of the user interface 18. The
set of data elements 90 may include a subset, a superset, or all
of the data elements depicted with respect to FIG. 11.

[0080] Data elements 92a-c¢ are indicative of the initial
and/or remaining useful “life” for various components of
shaving system 2, including the remaining blade life 924, the
remaining battery life 925, and the remaining lubricating strip
life 92¢. The system 2 can inform the user of the shaving
system 2 as to a remaining life of the various components by
way of the user interface 18 which may include a display
device such as an LCD display. Data elements 92a-c may be
initially stored on memory device 54 during manufacture of
shaving system 2 but may also be updated during usage of
shaving system 2.

[0081] Data elements 94a and 945 are data elements related
to a power versus time to be applied or delivered to the
energy-imparting device 8. Data element 94a is a calibration
factor for the energy-imparting device 8. Control electronics
52 use this information to determine a proper power level to
apply to energy-imparting device 8. Having calibration factor
94a may be important when characteristics of device 8 are
subject to manufacturing variation. Data element 945 defines
a power versus time that is to be delivered by drive circuitry
57 to energy imparting device 8. Over time better power
curves may be determined that enhance effectiveness of
energy imparting device 8 and this allows the power profile to
be easily improved or updated.

[0082] Data element 96 includes timing factors to be used
by a timer function in circuitry 10. For example, data element
96 may be utilized by control electronics 52 to determine how
long to delay shutting circuitry down when no signal has been
imparted by activation device 12 (or sensor 12') that would be
indicative of handling the shaving implement 2.

[0083] Data elements 98a and 986 concern the use of sen-
sor 12' in governing the power delivered to energy imparting
device(s) 8. While the shaving implement is being used, the
controller 52 can utilize parameters 98a and 985 to adjust the
average power output to the energy-imparting device 8 based
on a computed relative velocity of the blade assembly 4
relative to a skin surface for example.

[0084] FIG. 12 is a flow chart depiction of an exemplary
operation of shaving implement 2. According to 102, control-
ler 52 receives an activation signal from user interface or
ON/OFF switch 18. In response, the controller 52 places
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circuitry 10 on “standby” according to 104. On standby, the
circuitry monitors sensor 12' according to 106 and activation
device 12 according to 108.

[0085] According to 110, a decision is made based on
whether a time period has elapsed since the last signal from
activation device 12. If the time period has elapsed, then
circuitry 10 is “shut down” or deactivated according to 112. If
the time period has not elapsed, then the circuitry remains on
standby and another decision is made according to 114
according to whether a proper signal is being received from
sensor 12'. If a proper signal is not being received, then
circuitry 10 remains on standby and the process loops back to
step 104.

[0086] Ifapropersignalis being received, then circuitry 10
derives a value indicative of a relative velocity between blade
assembly 4 and a skin surface according to 116. According to
118, the drive circuitry 57 applies a power level to energy
imparting device 8 that is adjusted pursuant to the relative
velocity. At that point, the process loops back to 106.

[0087] Note that aspects of this process can be present
without all of them. Also, functions can be combined. For
example, sensor 12' can be utilized to provide the function of
sensor 12.

[0088] FIGS. 13A and 13B indicate alternative power pro-
files to be applied by drive circuitry 57 to energy imparting
device 8. FIG. 13A is indicative of a power profile 120 that
includes a rapid initial ramp 122 (to start up the energy
imparting device) and a gradual decline 124 as shaving imple-
ment is being utilized. The magnitude of the power delivered
(the height of any point on curve 120) is determined by
information from sensor 12'. If the sensor is indicative of a
higher relative velocity between blade assembly 4 and a skin
surface, then the height of the power profile 120 will be larger
in magnitude.

[0089] FIG. 13B indicates two power profiles utilizing
pulse width modulation. For example consider the case
wherein the energy imparting device 8 is a light-emitting
device (LED) utilized to enhance a shaving process. The
average power delivered to the LED is a function of an “on”
time of the LED as depicted. If the sensor 12' generates a
signal indicative of a higher relative velocity between blade
assembly 4 and the skin surface, then a higher average power
(greater percentage of time with the LED on) is selected by
controller 52 according to 126. On the other hand, if the
sensor 12' generates a signal indicative of a lower relative
velocity between blade assembly 4 and the skin surface, then
a lower average power (smaller percentage of time with the
LED on) is selected by controller 52 according to 128.

[0090] FIGS. 14A and 14B are face (cutting surface 16
from FIG. 1B) and cross sectional views, respectively, of an
embodiment of shaving implement 2. Face 16, depicted in
14A includes lubricating strip 42, elastomeric fin structure
50, blades 38, and an energy-transferring portion 130. In one
embodiment, the energy-transferring portion 130 includes a
columnar arrangement of LEDS (light-emitting devices or
diodes). In another embodiment, the energy-transferring por-
tion 130 includes an optical sensor for receiving optical
energy. In another embodiment, the energy-transterring por-
tion 130 includes a light pipe 132 for transferring energy to
and/or from the skin surface. In yet additional embodiments,
energy-transferring portion 130 is configured to transfer
vibrational, mechanical, or thermal energy to a surface 134 of
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energy transferring portion 130. Surface 134 is a generally
elongate surface that is parallel to axis A depicted with respect
to FIG. 5A.

[0091] FIG. 14B is a cross section taken through blade
assembly 4 as indicated by 14B-14B in FIG. 14A and is one
particular cross-sectional embodiment of FIG. 14A. Depicted
in cross sectional form are lubricating strip 42, elastomeric fin
structure 50, and blade 38, similar to earlier FIG. 5C. Also
depicted is light pipe 132 that couples a sensor 12' and/or
LEDS 8¢ to an elongate portion (indicated by 134 in FIGS.
14A and 14B) of the face 16 of blade assembly 4. In a first
embodiment, the light pipe 132 is optically coupled to an
LED 8¢ (or an array of LEDS 8¢) to allow optical or infrared
or thermal energy to be imparted by the face 134 of light pipe
132 to a skin surface (not shown).

[0092] Ina second embodiment, light pipe 132 is optically
coupled to an optical sensor 12' to allow light entering surface
134 to be imparted to optical sensor 12'. Optical sensor 12'
may receive light from a skin surface or it may receive ambi-
ent light. An absence of ambient light can be inferred to be
indicative of proper contact between face 16 and a skin sur-
face.

[0093] In a third embodiment, element 8c is replaced by a
source of vibrations 8a. In this third embodiment, element
132 is a device configured to transfer vibrational energy from
8a to elongate surface 134. In a fourth embodiment, element
8c is replaced by a source of heat 8. In this fourth embodi-
ment, element 132 is a heat pipe configured to transfer heat
from 84 to elongate surface 134.

[0094] Inoneembodiment, the blade assembly 4 is replace-
able. Upon mounting blade assembly 4 onto handle 6, energy
transfer device 132 extends into blade assembly 4 to allow
energy transfer to occur from energy imparting device 8 (8a,
8b, and/or 8¢) to surface 134 and/or to allow light to pass from
surface 134 to sensor 12'.

[0095] With the use of one or more energy-imparting
devices 8, the shaving system or razor assembly 2 of the
present invention provides enhanced shaving such as closer
shaves and additional comfort. At the same time, operation of
the energy-imparting device is carried out in an optimal way
without unnecessary user difficulty or intervention. While
some specific embodiments have been described, variations
are within the scope of the invention.

What is claimed is:

1. A method of shaving comprising:

providing a blade assembly pivotally coupled to a handle
portion, the blade assembly pivoting with respect to the
handle portion, the blade assembly including a plurality
of blades, the handle portion including an activation
device and containing an energy imparting device and
circuitry, the circuitry including a controller having a
memory device, the memory device storing information
indicative of one or more of an operating power level and
a time duration;

receiving an activation signal at the controller from the
activation device; and

in response to receiving the activation signal, applying,
with the controller, power signals to the energy impart-
ing device according to one of the power level and the
time duration while a user manipulates the handle por-
tion to pull the blade assembly across a skin surface in
which a primary cutting motion of the blade assembly is
derived by the user pulling the blade assembly while the
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energy imparting device imparts energy to the blade
assembly in response to receiving the power signals.

2. The method of claim 1 wherein the applying comprises:

beginning applying, with the controller, the power signals
to the energy imparting device upon receiving the acti-
vation signal; and

halting, with the controller, applying the power signals
when the time duration has elapsed after receiving the
activation signal.

3. The method of claim 2 comprising:

controlling, with the controller, the power level of the
power signals according to the information indicative of
the operating power level.

4. The method of claim 1 comprising:

controlling, with the controller, the power level of the
power signals according to the information indicative of
the operating power level.

5. The method of claim 4 wherein the power level of the
power signals applied to the energy imparting device is based
upon pulse width modulation.

6. The method of claim 1 wherein the energy imparting
device is configured to impart one or more of vibrational
energy and thermal energy.

7. The method of claim 1 wherein the activation device is a
user activated switch.

8. A shaving implement comprising:

a handle portion pivotally coupled to a blade assembly, the
blade assembly configured to pivot and to pass directly
over a skin surface during a shaving process during
which a user pulls the handle portion;

the blade assembly including a plurality of blades disposed
to pass directly over skin during the shaving process in
which the user pulling the handle portion provides the
primary cutting motion of the blade assembly with
respect to the skin;

an energy imparting device configured to apply energy to
the blade assembly to enhance the shaving process, the
energy is one or more of vibrational energy and thermal
energy; and

circuitry within the handle portion including a microcon-
troller configured to read information indicative of one
or more of a power level and a time duration, the micro-
controller configured to control the circuitry to apply
power signals to the energy imparting device that are
controlled according to the information.

9. The shaving implement of claim 8 wherein the micro-
controller is configured to automatically halt the application
of power signals when the power signals have been applied
for the time duration.

10. The shaving implement of claim 9 wherein the micro-
controller is configured to control an intensity of the power
signals according to the information indicative of the power
level.
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11. The shaving implement of claim 8 wherein the micro-
controller is configured to control an intensity of the power
signals according to the information indicative of the power
level.

12. The shaving implement of claim 11 wherein the inten-
sity of the power signals is controlled based upon pulse width
modulation.

13. The shaving implement of claim 8 comprising:

an activation device configured to send a signal to the
circuitry, the circuitry configured to apply the power
signals in response to receiving the signal.

14. The shaving implement of claim 13 wherein the acti-

vation device is a user activated switch.

15. A shaving implement comprising:

a handle portion pivotally coupled to a blade assembly, the
blade assembly configured to pivot and to pass directly
over a skin surface during a shaving process during
which a user pulls the handle portion;

the blade assembly including a plurality of blades disposed
to pass directly over skin during the shaving process in
which the user pulling the handle portion provides the
primary cutting motion of the blade assembly with
respect to the skin;

an energy imparting device disposed within the handle
portion and configured to apply vibrational energy to the
blade assembly through the handle portion to enhance
the shaving process without providing the primary cut-
ting motion; and

circuitry within the handle portion and coupled to the
energy imparting device and including a microcontroller
configured to read information indicative of one or more
of a power level and a time duration, the microcontroller
configured to control the circuitry to apply the power to
the energy imparting device according to the informa-
tion read.

16. The shaving implement of claim 15 wherein the micro-
controller is configured to apply the power to the energy
imparting device during the time duration and to halt deliv-
ering the power at the end of the time duration.

17. The shaving implement of claim 16 wherein the micro-
controller is configured to regulate an intensity of the power
level based upon the information read.

18. The shaving implement of claim 15 wherein the micro-
controller is configured to regulate an intensity of the power
level based upon the information read.

19. The shaving implement of claim 15 comprising:

an activation device configured to impart a signal to the
circuitry, the microcontroller configured to initiate the
application of vibrational energy in response to receiv-
ing the signal.

20. The shaving implement of claim 19 wherein the acti-

vation device is a user-activated switch.
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