
MOTORIZED SHAVING APPARATUS HEAD AND SHAVING APPARATUS  IMPLEMENTING THE
SAME Cross-Reference to Related Patent Applications [0001] The present
application claims the benefit to United States Provisional Patent
Application No. 61/295383, filed January 18, 2010, the entirety of which is
hereby incorporated by reference. Field of the Invention 10002] The present
invention relates generally to motorized shaving apparatus that utilize
shearing technique to cut hair bristles, and specifically to a motorized
shaving apparatus that shears hairs between a -rotary cutter and a fixed
blade. Background of the Invention 



(0003.1 The current methods for removing hair from the human body, by
shaving, as opposed to epilation, involve two basic approaches; the razor
approach, wherein a very sharp blade is pushed against the skin at an
angle, thereby cutting hair; and the screen approach, wherein a thin
fenestrated metal screen is moved across the skin, exposing hair though the
boles and cutting them by a mechanized, typically motorized, cutting
element. 100041 In the sharp razor blade approach, the energy for cutting
is provided by the hand driving the razor across the skin of the user,
typically by the hand of the user him/herself, and the hair is cut by the
impact force applied thereon and by virtue of its stiffness. The conditions
of cutting hair are a compromise between the ease of cutting a soft (or
softened) hair (or hair bristle) and having the necessary counter-force
against the blade's impact which can only come front the hardness of the
hair bristle. Apart from being a compromise difficult to optimize daily on
a variety of hair bristles, the sharpness of the blade and its angle pose a
constant risk of nicks and cuts, as the blade is driven forcefully across
the skin, [0005] In the screen approach of most motorized shaving
apparatus, the problem of safety is mitigated since the skin and the
cutting elements are separated by the screen. Moreover, the hair bristles
which penetrate the screen through its holes are given a prop to be cut:
against; hence, the lack of a counter-force for cutting is also mitigated
to some extent. However, in order to arrive at an efficient cutting
condition, the hair bristle must enter a hole and he perpendicular to the
skin, requirements which are not always met  unless the screen. is
constantly moved across the skin. Still, when the hair bristle is
eventually cut at the optimal angle, it cannot be cut dose to the skin due
to the separating screen. [0006j One cutting technique which requires
minimal force for cutting hair can be effected by scissors. Scissors cut
hair at the Glossing point of two blades which do not have to be very sharp
in order _to cut the hair due to the fact that the blades contact the hair
from substantially opposite directions in the Plane of tutting, mutually
providing each other with a counter-force for cutting. While it is
impractical to use scissors for daily shaving, which requires maximal
closeness of the cutting point to the Skin, the scissors cutting technique
was implemented in. the form of rotary cutter units cutting hair against a
flat and straight stationary blade. This hair cutting technique is capable
of providing a very close Shave since the cutting blades are positioned
flush against the skin at the time of cutting. This also renders this
cutting approach relatively safe from accidental cuts.. [00071 However, the
presently known configurations Which have attempted to implement this
technique have suffered, among other drawbacks, from improperly positioned
driving mechanisms, Which were placed outside of the shaving head, moving
the rotary curter unit by means of a direct shaft, or indirectly by means
of external gears, bevel gears, worm gears, sprockets, belt and pulley
mechanisms and the like. Essentially, these external driving mechanisms
suffer from loss of kinetic energy, leading to limited rotation speed of
the rotary cutter twit, and therefore provide poor shaving results.
-Moreover, all these external driving mechanisms lead to cumbersome
designs, large size and substantial weight of the resulting shaving device
since they house the drive mechanism alongside or perpendicularly to the
shaving bead. In addition, they require large powerful motors with or
without portable power sources. 100081 For example, one rotary razor exists
that comprises a casing provided with a slor, a cutting edge formed along
one edge of the slot, guards projecting from the opposite side of the slot
to a point immediately adjacent the cutting edge, the cutting edge and the
guards being rigid with respect to the casing, and a rotary cutter within.
the. casing arranged to co-act with such cutting edge. The rotary cutter in
this rotary razor is provided with an adjustment means whereby it may be
set at a. point in close proximity to the first named cutting edge but not
in frictional contact therewith, such means 



comprising bearings within the casing. The bearings each have a pair of
projecting arms and the casing is provided with a slot adjacent each arm.
Sct screws project through the slots and into the arms while another arm
projects from each pair of arms at right angles thereto. The set. screws
project through the casing and into the last named arms. This rotary razor
provides a rotary cutter Shaving device wherein the rotary cutter unit is
pressed and. held against the stationary blade in order to effect a close
and effective shave. However, in this rotary razor, the drive mechanism is
not part of the shaving head or hair-cutting head. [00091 A shearing tool
also exists with a tapered cylindrical cutter held by bearings inside a
housing. The housing is formed with a slot, wherein one. of the edges of
the slot constitutes a cutting edge cooperating with the cutting edges of
the tapered cylindrical cutter. in this shearing tool, a shaft extends out
of the hair-cutting head. and the drive mechanism is not pan of the
hair-cutting head. 100101 Another rotary razor exists having a casing
formed with a longitudinal slot, a rotary shaft, a series of filler blocks
encircling the shaft, a series of razor blades engaged between the filler
blocks and having their edges projecting spirally beyond the outer face of
the filler blocks. Upon rotation of the shaft, the razor blades pass across
the slot opening of the casing. A. plate on the casing is arranged along
one edge of the slot in a position to contact the cutting edge of the
spirally positioned blades on the shaft While this rotary razor provides a
solution to the production of the rotary cutter unit, the drive mechanism
is outside the hair-cutting head. [0011) Another shaver exists comprising a
tubular casing formed with a longitudinally extending slot and with comb
teeth or fingers extending transversely to the slot. A rotor is locate
within, and extends longitudinally in the casing, and is rotatable therein.
The rotot is thrtiu,d viith radial ridges extending helically and
longitudinally of the rotor and have edge faces confronting the annular
wall of the casing. The blades have their outer surfaces contacting the
inner surface of the antrular wall of the casing and are thereby pressed
inwardly and cut hair against the comb's teeth. This shaver has a motor
casing of usual. construction; serving as a handle, and positioned outside
of the hair-cutting head, [00121 Still another rotary safety razor exists
comprising a shaving head having a rotary cutter unit (with helical blades)
mounted to rotate about an axis. The head of this rotary  



safety razor comprises, in combination, a tubular casing adapted to contain
the cutter and split along a longitudinal line so as to present a slot with
two edges. One of these edges is formed along a major portion of its length
with the cutting edge of a stationary straight blade while the other of
these edges is formed with a comb opposite the cutting edge. This rotary
safety razor addresses the issue of the drive mechanism by placing it
outside the shaving head and transferring the rotational motion of the
external motor via a shaft formed at one end with a W01111 engaging worm
teeth on a rotatable cutter unit. 1011131 Additional motorized shaving
apparatus exist that utilize a screen wherein the cutting elements do not
come in direct contact with the skin but rather are located behind the
screen. Brief Summary of the Invention [00141 The invention is directed to
a shaving apparatus in which the drive DIe.chanism, which may be in the
form of an electric motor, is positioned within a rotary cutter, and hairs
are sheared between the cutting edges of the rotary cutter and a fixed
blade in a scissor-like action during operation of the inventive shaving
apparatus. As a result of positioning the drive mechanism within the rotary
cutter, the head of the inventive shaving apparatus achieves a vet y
compact and efficient construction, 100151 in one embodiment, the invention
can be a. shaving apparatus head. comprising: a rotary cutter comprising a
cylindrical. body having an outer surface and an inner surface forming a
cavity, and a plurality of spaced-apart cutting edges extending from the
outer surface of the cylindrical body; an electric motor located within
the. cavity and operably coupled to the rotary cutter to rotate the rotary
cutter about an axis; and a fixed blade having a cutting edge, the fixed
blade mounted adjacent the rotary cutter so that a user's hairs are sheared
between the cutting edge of the fixed blade and the cutting edges of the
rotary cutter when the rotary cutter is rotating. [00161 In another
embodiment, the invention can be a shaving apparatus comprising: an
elongated handle portion; a power source; and a head portion coupled to a
distal end of the elongated handle portion, the head portion comprising; t
cylindrical rotary cutter comprising a cavity and a plurality of
spaced-apart. cutting edges; an electric motor located within the cavity
and operably coupled to the rotary cutter to rotate the rotary cutter about
an axis, the electric motor electrically coupled to the power source; and a



fixed blade having a cutting edge, the fixed blade mounted adjacent the
rotary cutter so that a user's hairs are sheared between the cutting edge
of the fixed blade and the cutting edges of the rotary cutter when the
rotary cutter is rotating. 100171 In still another aspect, the invention
can be a shaving apparatus head comprising: a rotary cutter comprising a
body having an outer surface and an inner surface forming a cavity, and a
plurality of spaced,apart cutting edges extending from the outer surface of
the cylindrical body; a drive mechanism located within the cavity and.
operably coupled to the rotary cutter to rotate the rotary cutter about an
axis; and a blade having a cutting edge, the blade mounted adjacent the
rotary cutter so that a user's hairs are sheared between the cutting edge
of the blade and the cutting edges of the rotary cutter when the rotary
cutter is rotating. 100181 In an even further aspect, the invention can be
a motorized shaving head for removing hair bristles from the skin of a
user, including: a rotary cutter unit. of cylindrical configuration having
an outer surface formed with a plurality of spaced, outwardly-projecting
cutter edges arrayed along the length of the rotary cutter unit; a cutter
blade having a cutter edge extending along the length of the rotary cutter
unit and proximal to the cutter edges thereof; and an electrical motor
located within the rotary cutter unit for rotating the rotary cutter unit
with respect to the cutter blade to cut hair bristles between the cutter
edges of the rotary cutter unit and the cutter edge of the cutter blade
during a cutting operation When the shaving head is pressed against and
moved along the- user's skin. (90191 Further areas of applicability of the
present invention will become apparent from the detailed description.
provided hereinafter. It should be understood that the detailed description
and specific examples, while indicating some embodiments of the invention,
are intended for purposes of illustration only and are not intended to
limit the scope of the invention. Brief Description of the Drawings 100201
The features of the exemplified embodiments will be described with
reference to the following drawings in Which like elements are labeled
similarly. The present invention will become more -fully understood from
the detailed description and the accompanying, drawings, wherein:  



1002II Figure 1 is a: front perspective view of a shaving apparatus
according to an embodiment of the present invention; 100221 Figure 2 is a
rear perspective view of the shaving apparatus of FIG. 1; 100231 Figure 3
is a top perspective view of a shaving apparatus head according to one
embodiment of the present invention; [00241 Figure 4 i.s an exploded view
of the shaving apparatus head of FTC). 3; 100251 Figure SA is a schematic
of the rotary cutter and fixed blade of the shaving apparatus head of FIG.
3 in which the rotary cutter and fixed blade are operably positioned to
achieve the shearing of hairs therebetween in accordance with an embodiment
of the present invention; 100261 Figure 5B is a close-up view of area V-V
of MG. SA; [00271 Figure 6 is a cross-sectional view of the shaving
apparatus head. of FIG.$ mitten along the axis B-B; 



100281 Figure? is a perspective view of one embodiment of a hearing that
can be used to rotatably mount the rotary cutter within the shaving
apparatus head of Fla 3; and 1.00291 Figure 8 is a cross-sectional view of
a shaving apparatus head in accordance with an alternate embodiment of the
present invention, wherein the motor extends through one of the annular
bearings. Detailed Desdiption of the Invention 100301 The following
description of some embodiment(s) is merely exemplary in nature and is in
no way intended to limit the invention, its application, or uses. 100311
The description of illustrative embodiments according to principles of the
present invention is intended to be read in connection with the
accompanying drawings, which are to be considered part of the entire
written description. In the description of embodiments of the invention
disclosed herein.; any reference to direction or orientation is merely
intended for convenience of description and is not intended in any way to
limit the scope of the present invention. Relative terms such as "lower,"
"upper," "horizontal," "Vertical," "abOve," "below," "up," "down.," "let"
"right," "tor and "bottom" as well as derivatives thereof (e.,g,,
"horizontally," "downwardly: "upwardly," etc.) should be construed to refer
to the orientation as then described or as shown in the drawing under
discussion. These relative terms are for convenience of description only
and do not  require that the apparatus be constructed or operated in a
particular orientation unless explicitly indicated as such. Terms such as
"attached," "affixed," "connected," "coupled," "interconnected," "mounted"
and similar rthr to a relationship wherein structures are secured or
attached to one another either directly or indirectly through intervening
structures, as well as both movable or rigid attachments or relationships,
unless expressly described othenvise. Moreover, the features and. benefits
of the invention am illustrated by reference to the exemplified
embodiments_ Accordingly, the invention expressly should not be limited to
such exemplary embodiments illustrating some possible non-limiting
combination of features that may exist alone or in other combinations of
features; the scope of the invention being defined by the claims appended
hereto. 



100321 As discussed hereinabove, shaving aims to achieve safe hair cutting
as close as possible to the level of the skin. In the context of human
grooming activity, shaving is performed using two basic paradigms, cutting
the hair bristle by a single sharp element impacting the hair from one side
(e.g., razor), which can be referred to as "scraping", or by two cutting
elements snipping the hair from two opposite sides (e.g. scissors and
shaving machines), which can be referred to as "shearing", "clipping" or
"snipping". In terms of industrial applications, these two paradigms have
split early on and evolved separately. 100331 Attempts at mechanizing
therazor have resulted in two basic types of motorized. razors, the
vibrating razor which is directed at affording a sawing motion
perpendicular to the movement of the blade across the skin, and the
rotating blade, directed at mechanizing and speeding-up the scraping
action. Nevertheless, shaving by the scraping paradigm has always presented
a peril, either from scratching and lacerating the skin, by blunt and/or
rough (used) blades, or from nicks and cuts from very shag) and even fresh
(unused) blades. [0034] Compared. to scraping (razor) shaving, using
scissors for shaving (shearing) presents an entirely different set of
problems to be Solved. One problem associated with using scissors for close
and safe facial shaving is the point of shear, namely the hair is less
likely to be snipped at the level of the skin, leaving a substantial
bristle. Another problem is speed, since a hair is cut only at the crossing
of the blade-pair, an event that is  less frequent when compared to the
frequency of air-blade encOunters in the case of the single scraping blade
(razor) 100351 Screen-based shaving machines mitigated Some of the problems
of shaving by shearing, mainly closeness and speed. Still, the need for a
narrow Shaving head which can be placed or passed across the human face
without obstructions posed a limit on the size of the Shaving head to be
natrow and slim, and the need for a powerful motor (and thus a large enough
power supply unit) imposed limits to the size of the contemporary shaving
machine from the other side of the range. Hence, a shaving machine having
the requirements of a small and accessible shaving bead and sufficiently
powered motor is typically hulk. 100361 While searching for an optimal
solution to all the afOrementioned problems associated with a mechanized
scissors action shaving (shearing) apparatus, the present inventor has now
accomplished a: light-weigh and compact shearing shaving apparatus which
provides a fast sate and close shave. 



100371 Hence, according to some embodiments of the present invention, the
problem of an accessible shaving head is solved with a narrow and slim
shaving head having the moving parts confined within the rotary cutter.
Furthermore, according to some embodiments of the present invention, the
compact drive mechanism, which can. be in the form of an electric motor,
can be. powered effectively using a relatively compact power source placed
in a narrow tubelike handle. Because the shaving apparatus will nothave
external gears, shafts or belts in some embodiments, far less energy is
wasted on eccentric moving parts and friction. Put together, the provisions
of' the present invention solve the problem of cumbersome motorized shaving
apparatus by using a shaving head as described hereinbelow, which is
implemented in a shaving apparatus that has, for example, the size and
shape of a contemporary non-motorized, razor as described below. 100381
Referring first to FIGS. I and 2 concurrently, a shaving apparatus 1000
according to an embodiment of the present invention is illustrated. The
shaving apparatus 1000 generally *uprises a handle portion 100 (hereinafter
referred to as the "handle") and a head portion 200 (hereinafter referred
to as the "head"). The handle 100 provides the user of the shaving
apparatus 1.000 with the necessary structure to comfortably and firmly grip
and maneuver the shaving apparatus '1000 in the manner necessary to shave a
desired  area of skin. In the exemplified embodiment; the handle 100 is an
elongated structure that comprises a generally cylindrical portion 104 for
gripping and a mounting member 106 for coupling of the head 200 to the
handle 100. In one embodiment, the handle 1.00 has a length between 70 mm
to 140 nun. [0039] The cylindrical portion 104 extends Meng the
longitudinal axis A-A. in one embodiment, the cylindrical portion 104 of
the handle 100 has a. diameter of between 10 mm to 25 mm. The mounting
member 106 is coupled to a distal end of the cylindrical portion 104 and
extends radially away from the longitudinal axis AA in an inclined manner.
The distal end of the mounting member 106 is configured so that the head
200 can be coupled thereto. The head. ZOO can be coupled to the mounting
member 1.06 in a permanent, semi-permanent, or detachable manner. For
example, the head 200 could be integrally formed with the mounting member
106, thereby creating a permanent coupling. Alternatively, the head 200
could be coupled. to the mounting member 106 via ultrasonic welding,
thermal welding, soldering, adhesion. or combinations thereof, thereby
creating a semi-permanent coupling. In still other embodiments, the head
200 could be coupled. to the mounting member 106 via a snap-fit connection,
a mechanical interlock, an interference fit, a threaded connection, a
tab/slot interlock, a latch, or combinations thereof', thereby creating a
detachable coupling. Of course, other connection techniques are
contemplated and are considered to be within the scope of the invention.
Moreover, in certain other embodiments of the invention, the mounting
member 106 can be less prominent or omitted all together so that the head
ZOO is directly coupled to the cylindrical portion 104. 100401 As will be
appreciated by the skilled artisan, an attempt to arrive at a minimal size
and weight of a battery-powered motorized shaving apparatus may end at the
size limitation of the battery which can power the motor effectively so as
to deliver the required effect for the required time period. When achieving
a reduction of the workload. of the motorized element and making its action
more efficient, one can then reduce the overall, size limitations imposed
also of the power source, namely the battery or batteries, As presented
hereinbelow, the shaving head according to some entbodiments of the present
invention is designed such that its scissors-like shaving action can. be
effected by a small motor, which can therefore be powered by a
correspondingly small  power source, compared to presently known
configurations. Hence, the shaving head design, according to embodiments of
the present invention, can afford a significant reduction of power
consumption, leading to a significant reduction in size of the motor
assembly, leading in turn to a significant reduction in size and weight of
the entire shaving apparatus. 



1100411 In the exemplified embodiment, the handle 100 also acts as a
water-tight housing for a power source .105 (shown in dotted lines) that
powers the motor 400 that rotates the rotary cutter 300 of the head 200
(the details of which will be discussed in greater detail below with
respect to FIG. 6). Of course, in other embodiments, the power source 105
may be housed elsewhere in the Shaving apparatus 1000. For example, in
certain alternate embodiments, the power source 105 may be housed entirely-
or at least partially within the head 200. The power source 105 can be in
the form of one or more batteries as is known in the art. In the
exemplified embodiment, the batteries are disposed on and extend along the
longitudinal axis A-A of the handle 100. Of course, alternative types of
power sources can be utilized to power the motor 400 as desired. The exact
type of power source 105 utilized in the shaving apparatus 1000 will depend
on the power requirements of the motor 400 and, thus, is not to be
considered limiting of the present invention unless specifically stated
otherwise in the claims. 100421 The power source 105 could be replaceable
or permanent. In embodiments in which a removable power source 105 is used,
the power source 105 may be one or more batteries that could be removed
from the handle 100 for replacement or recharging. In such an embodiment,
the handle 100 will further comprise the necessary structure to access the
chamber of the handle 100 in which the power source 105 is located. In the
exemplified embodiment, a removable cap 107 is provided at the proximal end
101 of the handle 100. The removable cap 107 can be coupled to the
cylindrical. portion 104 of the handle 100 via a threaded connection, a
tight-fit assembly, or other connection technique that would create a
fluid. tight boundary so that water could not enter the chamber in which
the power source 105 is located. in alternate embodiments, access to the
internal chamber of die handle 100 in which the power source 10$ is
disposed can be accomplished via a hinged panel, a latch, a removable panel
or any other structure as would be known to one of skill in the art. [0043]
in enibodiments Where a permanent (Or non-removable) battery is used, the
handle 100 may limber comprise an electrical port to which a power cord
could. be electrically coupled to recharge the power source 105. To prevent
water or other .fluids from entering the electrical port, the electrical
port may be provided behind a. removable access panel or be provided with.
a cap/plug that seals the electrical port. 100441 A switch 408 is provided
on the handle 100 for manually controlling the energization of the motor
400_ While the switch. 108 is exemplified as a. manual slide switch, the
switch could be any type of manual or automatic switch as would be known by
those of skill in the art. in addition to the switch 108, control circuitry
for controlling the performance characteristics of the motor 400 may also
be located within the chamber of the handle 100 as desired. 10045] As
mentioned above, the head 200 is coupled to the distal end of the mounting
merriber 106 of the handle 100. The head. 200 has a generally elongated
shape and extends along the longitudinal axis 13-B. As discussed in. detail
below, the longitudinal axis B-B of the head 200 also serves as the axis of
rotation of the rotary cutter 300. In the exemplified embodiment, when the
head 200 is coupled to the handle 100, the head 200 is substantially
perpendicular to the handle 1.00, More specifically, when the head 200 is
coupled to the handle 100, the longitudinal axis B-B of the head 200 is
substantially perpendicular to the longitudinal axis A-A of the handle 100.
Moreover, the handle 200 is coupled to the center of the head 200 so that
the shaving apparatus 1000 has a generally T-shape. (0046] In the
exemplified embodiment, the head 200 is fixedly coupled. to the handle 100
through the use of fastener elements 201 that extend from a tubular
housing; 202 of the head 200. The fastener elements 201 are plates that
extend from a rear face 203 of the head 200 opposite the front face 204 of
the head 200, wherein the front face 204 can be considered the
working/cutting: face of the head 200 as described below. The fastener
elements 201 =tingly engage corresponding structure on the mounting member
1.06 of the handle 100. Of course, the fastener &Ohms 201 can take on a
wide variety of structures, including pins, tangs, sockets, or other
coupling or mating structures. [00471 While the head 200 is fixedly coupled
to the handle 100 in. the exemplified embodiment, the head 200 may be
pivotally connected. to the handle 100 so that the 



orientation of the head 200 can be pivoted with respect to the handle 190.
Thought of another way, in such an arrangement, the head 200 can be pivoted
so that the longitudinal axis B-B of the head 200 can be. rotated relative
to the longitudinal. axis A-A of the handle 100. Such pivotal movement can
be accomplished in a variety of manners. In one embodiment, the fastener
elements 201 of the head 200 pivotally couples the head 200 to the mounting
member 106. In another embodiment; the mounting member 106 is pivotally
coupled to the cylindrical portion 104 of the handle 100. Pivotally
coupling the head 200 to the handle 100 enables the front face 204 of the
head 200 to be pivoted to any desired position with respect to the handle
100 during use of the shaving apparatus 1000, thereby allowing the user a
greater degree of flexibility and the ability to shave complex contours
and/or hard to reach places. I0048j The pivotal coupling of the head 200 to
the handle 109 allows the head 200 to swivel (i.e., rock) within a limited
angle range about the longitudinal axis At-A of the: handle. Such pivotal
rotation allows the head 200 to adjust its position relative to the plane
of motion and the skin of a user during use of the shaving apparatus 1000.
Suoh pivotal motion can be limited, by mechanical means in the attachment
mechanism and/or the handle 100 and/or the head 200, to a desired angle of
rotation. In certain embodiments, the angle of rotation may be 180 degrees,
90 degrees, 60 degrees, 30 degrees or less than 30 degrees. 100491 As
mentioned above, in certain alternate embodiments, the head 200 will be
detachably coupled to the handle 100. In such embodiments, the bead 200 can
be sold as a "refill" head for the. handle 100. As discussed below with
respect to FIG, 6, the motor 400 is located within the rotary cutter 300 of
the head 200. Moreover, as discussed above, the power source 105 is located
within the handle 100. Thus, a continuous electrical connection extends
from the power source 105 in. the handle 100 to the motor 400 in the head
200 in order to power the motor 400 during use. Therefore, in embodiments
where the head 200 is detachably coupled to the handle 1.00, electrical
interface connectors (i.e., contacts) Will be provided at appropriate
positions on bOth the handle 100 and. the head 200 that come into
electrical coupling with one another when the head. 200 is coupled to the
handle 1.00, thereby completing the electrical circuit.  100501 Referring
now to FIGS. 3-4 concurrently, the head. 1.00 generally comprises a tubular
housing 202, a first end cap 205, a second end cap 206, a fixed blade 350,
the motor 400, the rotary cutter 300, a first annular bearing 250, and a
second annular bearing 251. When the head is assembled (discussed below
with respect to FIG. 6), as Shown in FIG. 3, the head 200 is a compact,
elongated and generally cylindrical. structure, extending along
longitudinal axis &B. 100511 The head 100 extends from a first end 207 to a
second end 208 along the longitudinal axis B-B, thereby defining a maximum
longitudinal width We, of the head 200. In an exemplaiy embodiment, the
maximum, longitudinal width WL of the head 200 is less than or equal to 60
mm. In another exemplary embodiment, the maximum longitudinal width We. of
the head 200 is between 40 mm to 60 mm, In yet another embodiment, the
maximum longitudinal width WE of the. head 200 is between 45 nun to 55 mm.
The head thither comprises a maximum transverse width W4,, extending from a
lead face 209 of the head 200 to a trail face 210 of the head 200. In an
exemplaty embodiment, the maximum transverse width We of the head 200 is
less than or equal to 25 mm. In another embodiment, the maximum transverse
width We of the head 200 is between 10 mm to 25 mm. hi yet another
embodiment, the maximum transverse width WT of the head 200 is between. 10
mm to 20 ram. In. still another embodiment, the maximum transverse width We
of the head 200 is between 10 mm to 15 mm. 



[00521 In the exemplified embodiment, both the maximum longitudinal. width
We, of the head 200 and the maximum transverse width WT of the head- 200
are measured on the: front face 204 of the head 200. The from face 204 of
the head 200 is the working face of the head 200 in that it is the face of
the head 200 that is put into contact; with the user's skin so that the
shaving apparatus 1.000 can shear hairs between the rotary cutter 300 and
the fixed blade 350. In alternate embodiments, the maximum longitudinal
width W1, of the head 200 and/or the. maximum transverse width WI of the
head 200 may be dictated by other components of (or at other locations on)
the head 200. [00531 The tubular housing 202 is an elongated hollow tubular
structure extending from a first end 212 of the tubular housing 202 to a
second end 213 of the tubular housing 202 along longitudinal axis B-B. The
tubular housing 202 comprises an internal cavity 211 for accommodating the
rotary cutter 300 and the motor 400. The internal cavity 211. of  the
tubular housing 202 is dimensioned so as to be capable of receiving and
enclosing both the rotary cutter 300 and the motor 400 therein. 100541 The
tubular housing 202 also comprises an elongated slot 214 that forms a
passageway into the internal cavity 211 of the tubular housing 202. The
elongated slot 21.4 allows hair bristles to enter the tubular housing 202
and be sheared between. the rotary cutter 300 and the fixed blade 350 as
discussed in greater detail with respect to FIGS. 5A-B. In the exemplified
embodiment, the elongated slot 214 extends the entire longitudinal length
of the tubular housing 202 in a continuous and uninterrupted manner.
However, in certain alternate embodiments, the elongated slot 21.4 may not
extend the entire longitudinal length of the tubular housing 202 and. may
instead be segmented and/or discontinuous in nature. 100551 The elongated
slot 21.4 is defined by a cutting edge 351 of the fixed. blade 350 and an
opposing edge 215 of the tubular housing 202. In the. exemplified
embodiment, the opposing edge 215 of the tubular housing is formed by a
plurality of axially-spaced fingers 216 that collectively form a comb guard
217. The comb guard 217 is part of the tubular housing 202 and can be
pressed against the user's skin during, a cutting operation to more
effectively feed the hair bristles to the rotary cutter 300 and fixed blade
350 for shearing, while at the same time protecting the user from nicking
or cutting the skin. In order to further achieve this purpose, the outer
surfaces 218 of the fingers 216 of the comb guard 217 are optionally flat
or rounded to facilitate the movement of the head 100 over the user's skin.
100561 In certain embodiments, the tubular housing 202 may also comprise an
optional opening (short slot) in the rear face 203 of the head 200 for
allowing removal of sheared hair bristle debris from the internal cavity
211.. Such a feature may be especially useful in embodiments in which a
bi-directional helical. rotary cutter 300 is utilized (described in greater
detail below). Finally, as can be seen in FIG. 3, the fastener elements 201
are also part of the tubular housing 202. 



[0057] Referring now to FIGS. 4 and 5A-B, the rotary cutter 300 is of a
hollow cylindrical configuration. The rotary cutter 300 comprises a
cylindrical body 301 having an outer surface 302 and an inner surface 303.
The inner surface 303 forms a cavity 304 about the longitudinal axis B-B
(which is also both the central axis and rotational axis of  the rotary
cutter 300). The cavity 304 of the rotary cutter 300 is dimensioned so as
to receive the motor 400 therein. When the head 200 is assembled, the motor
400 is mounted within the cavity 304 of the rotary cutter 300 (discussed in
detail with respect to FIG. 6). In an exemplary embodiment, the cavity 304
has a diameter DI between 3 rum to 18 mm. 100581 The rotary cutter 300
further comprises a plurality of spaced-apart ridges 305 protruding from
the outer surface 302 of the cylindrical body 301_ The ridges 305 extend
radially outward from the outer surface 302 of the cylindrkal body 301 and
terminate in convex outer surfaces 306 that collectively define a reference
cylinder (delineated by dotted circle C-C of FIG. 5A) that is concentric to
the longitudinal axis B-B and has a diameter E17. In an exemplary
embodiment, the diameter D2 is less than or equal to 20 mm. another
embodiment, the diameter 11,: is between 6 mm to 20 min. 1011.59l Each of
the. ridges 305 includes a sharpened cutting edge 307. In the exemplified
embodiment, each of the cutting edges 307 is formed by the sharp
intersection of the convex outer surfaces 306 of the ridges 305 and concave
sidewall surfaces 308 of the ridges 305. As a result of the aforementioned
structure, the rotary cutter 300 comprises a plurality of spaced-apart
cutting edges 307 extending from the outer surface 302 of the cylindrical
body 301. 100601 In the exemplified embodiment, the spaced-apart ridges 305
(and thus the spaced-apart cutting edges 307) are in a helical
configuration about the cylindrical body 301. In an alternative embodiment;
the spaced-apart ridges 305 (and thus the spaced-apart cutting edges 307)
can have a helical configuration twisted in one direction (hand) from a
first end 309 of the rotary cutter 300 to a mid-point of the rotary' cutter
300, and then twisted in the opposite direction (opposite hand) from that
mid-point of the rotary cutter 300 to the second end. 3.10 of the rotary
cutter 300. Such a bi-directional helical rotary cutter 300 may be used to
impel the hair bristle debris to a mid-point along the head 200 or away
therefrom, thereby facilitating removal of the debris. 100611 In further
embodiments, the rotary cutter 300 can be of a segmental configuration,
namely the rotary cutter 300 can be collectively formed by a plurality of
cylindrical segments, or hollow cylinder slices, wherein each segment is
formed with a plurality of evenly-spaced, outwardly-projecting ribs 305 and
cutting edges 306 on its outer surface, 



and each slice is Shifted by a small angle with respect to its adjacent
neighboring slice: In an even further embodiment, the rotary cutter 300 can
be (or form part of) the outer housing of the motor 400, which also acts as
the rotor component of the motor while the stator of the motor 400 would be
the core. 100621 Referring now to FIGS. 3 and 5A-B. When the head 200 is
assembled for operation, the fixed blade 350 is mounted adjacent the rotary
cutter 300. In one embodiment, the fixed blade 350 is mounted adjacent the
rotary cutter 300 so that the cutting edge 351 of the fixed blade 350
extends substantially parallel to the axis of rotation of the rotary cutter
300, which in the exemplified embodiment is the longitudinal axis B-B. In
the exemplified embodiment, such adjacent positioning is achieved by
mounting the fixed blade 350 to the tubular housing 202 so that the cutting
edge 351 of the fixed blade 350 extends into the slot 314 and adjacent the
cutting edges 307 of the rotary cutter 300, 100631 In one embodiment, the
fixed blade 350 is "fixed" with respect to its radial distance from the
axis of rotation B-B of the rotary cutter 300. As used herein, the term
"fixed" is intended to cover embodiments where small vibrations may be
imparted to the fixed. blade 350 and/or wherein the fixed blade 350 may
axially translate slightly in a manner that maintains the cutting edge 351
substantially parallel, to axis of rotation B-B and its radial distance
therefrom. In certain other embodiments, the fixed blade 350 may be
completely stationary and. immovable with respect to both the axis of
rotation 1343 and the tubular housing 202. 100641 When the exemplified
embodiment is assembled, the cutting edge 351 of the fixed blade 350
extends along the entire length of the rotary cutter 300. The cutting edge
351 of the fixed. blade 350 is sufficiently proximate the cutting edges 307
of the rotary cutter 300 so as to be effective in cooperating with the
cutting edges 307 of the rotary cutter 300 -to shear hair bristles
therebetween during a cutting operation when the motor 400 is activated and
the front face 204 of the head. 200 is pressed against and moved along the
skin. In one enibodithem, a tolerance, in the form of -a cutting gap 325 is
designed IQ exist between the-cutting edge 351 of the fixed blade 350 and
the cutting edges 307 of the rotary cutter 300 during a cutting operation.
In one embodiment, the cutting gap 325 is no greater than 0,5 mm, and
optionally no greater than 2.5 mm. In one embodiment, the  cutting gap 325
has a fixed size and thus can not be varied and/or adjusted. As shown in
FIQ 58, the cutting edges 307 of the rotary cutter 300 oppose the cutting
edge 351. of the fixed blade 350 during shearing of the user's hair between
the cutting edge 351 of the fixed blade 351 and the cutting edges 307 of
the rotary cutter 3011 



100651 Referring now to FIGS. 3-4 and 6, the structural cooperation of the
various components of the head 200 in the assembled state will be further
discussed. When the head 200 is assembled for use, the motor 400 is
positioned in the cavity 304 of the rotary cutter 300 and operably coupled
thereto so as to be capable of rotating the rotary cutter 300 about the
longitudinal axis 11-B. [00661 According to some embodiments of the present
invention, the motor 400 is an electric motor and is electrically coupled
to the power source 105 housed in the handle .100 as described below. When
the motor 400 is electric, die motor 400 can be powered by alternating or
direct current. In certain embodiments, the motor 400 may be a bruShless
type motor or a brushed motor type; and/or may be a cored or cureless type
motor. For example, a brushless DC electric motor is a synchronous electric
motor which is powered by direct-current electricity and has an
electronically controlled commutation system (a. "controller") instead. of
a mechanical commutation system based on brushes, as present in the brushed
motors. [0067] The motor 400 is dimensioned so as to -be locatable within
the cavity 304 of the rotary cutter 300. In one embodiment, the motor 400
has an outer diameter that is equal to or less than 12 mm. In another
embodiment, the motor 400 has an outer diameter between 3 mm to 12 nmi. In
yet another embodiment, the motor 400 has an outer diameter between 3 mm to
10 mm. In a yet further embodiments, the motor 400 has an outer diameter
between 3 mm to 8 mm. 100681 It is noted herein that the term "motor",
which is used herein interchangeably with the phrase "electric motor
assembly", is Mtended to encompass the assembly of parts which transform
electrical power to mechanical motion as a required output force/torque and
speed"AdjuStment of torque and speed is typically aelneYed by including a
gear and/or another form of transmission element in the electric motor
assembly. 100691 As discussed hereMabove, the size of motor 400 is selected
such that it can rotate the rotary cutter 300 at a sufficient torque and
speed so as to effect shaving, considering  the minimal contact between
rotary cutter 300 and the users skin, and considering the force required to
cut more than one hair simultaneously. Since motor perfomiance correlates
to the size of the motor 400, the size limitation of the motor 400 can be
derived from the following considerations: (i) the need for a compact
minimal motor size which projects on the width of the shaving head and the
size requirements of the power source (battery); and (ii) the need for
sufficient torque and speed to accomplish fast and efficient shearing of
more than one hair strand at the same time. 



(0070) The assembly of the rotary cutter 300 and the motor 400 is, in turn,
located within the internal cavity 211 of the tubular housing 202. The
first end cap 205 is coupled to the first end 212 of the tubular housing
202. The first end cap 205 encloses a first end of the internal cavity 21.1
of the tubular housing 202 and a first end of the cavity 304 of the rotary
cutter 300. Similarly, the second end cap 206 is coupled to the second end
213 of the tubular housing 202. The second end cap 206 encloses a second
end of the internal cavity 211 of the tubular housing 202 and a second end
of the cavity 304 of the rotary cutter 300. The first end cap 205 forms a
first transverse wall 230 at the first end 212 of the tubular housing 202
while the second. end cap 206 forms a second transverse wall 231 at the
second end 213 of the tubular housing 202. These transverse walls 230, 231
assist in sealing the cavity 304 of the rotary cutter 300 from the ingress
of water and other liquids that may damage the motor 400 and electrical
connectors 501A, 501B. Of course, in certain alternate embodiments; the
transverse end. walls 230, 231 do not have to be formed by cap-like
components but can be integrally formed as part of the tubular housing 202
or be mere plates or blocks extending from the handle 100. Furthermore,
while the transverse walls 230, 231 are exemplified as flat plate-like
structures, in alternate embodiments, the transverse walls 230, 231 can
take the form of posts, blocks, struts and/or combinations thereof, and can
also be contoured and/or inclined as desired, (0071) Each of the transverse
walls 230, 231 (or end caps 205, 206) comprise an inwardly extending axial
posts 332, 333. The first annular bearing 250 is mounted to the first axial
peat 332 while the second annular boating 251 is Mounted to the second
axial post 333, in the: exemplified embodiment, both of the annular
bearings 250, 252 are of the ball-bearing twe. However, bearing types that
can be used in the context of the present invention include, without
limitation, plain bearings, also known as sliding or  slipping bearings
Which are based on rubbing surfaces and typically a lubricant (implemented
by use of hard metals or plastics such as PUT which has coefficient of
friction of about 0.05); rolling element bearing, also known as ball
bearings which are based on balls or rollers (cylinders) and restriction
rings; or magnetic bearings and flexure bearings. In certain embodiments,
the annular bearings 250, 251 could take the form of the outer annular
surfaces of the axial posts 332, 333, so long as these outer annular
surfaces have been designed to achieve a desired coefficient of friction.
with the moving part in contact therewith. In certain alternate
embodiments, at least one of the bearings may not be annular in nature_
Finally, the term "annular" may include segmentally annular in certain
embodiments. [00721 The first annular bearing 250 rotatably mounts the
first end 309 of the rotary cutter 300 to the first transverse wall 230
while the second annular bearing 251 roiatably mounts the second end 310 of
the rotary cutter 300 to the second transverse wail 231. The first annular
bearing 2511 nests within the cavity 304 of the rotary cutter 300 and is
coupled to the first end 309 of the rotary cutter 300 via
contact/engagement with the inner surface 303 of the rotary cutter 300. The
second annular bearing 251, however, abuts the second end 310 of the rotary
cutter 300 and is coupled to the second end 310 of the rotary cutter 300
via bearing posts 255 (best shown in FIG.7). Because the second annular
bearing 251 is not positioned within the cavity 304 of the rotary cutter
300, it has a larger central opening 256 than the central opening (not
numbered) of the first annular bearing 250. More specifically; the central
opening 256 of the second annular bearing 251 has a transverse
cross-sectional area that is greater than the transverse cross-sectional
area of the central opening of the first annular bearing 250. This in turn,
allows the second axial. post 333 to have a larger transverse
cross-sectional area (when compared to the transverse cross-sectional area
of the first axial post 332). In certain embodiments, this is beneficial
because the increased transverse cross-sectional area of the second axial
post 333 allows the second axial post 333 to maintain its strength and
structural. intern:4y despite having a channel 502 formed therein through
which the electrical connectors 501A, 50113 axially extend. 100731 The
motor 400 is mounted within the cavity 304 of the rotary cutter 300. In the
exemplified embodiment, the motor 400 is mounted to the second transverse
wall 231 in  



a cantilevered manner. More specifically, a first end 402 of the motor 400
is mounted to the second transverse wall 231 while a drive shaft 401
extends from a second end 403 of the motor 400. The drive shaft 401
non-rotatably mates with an internal shaft-engagement element 375, which is
in the form of a transverse wall that is non-rotatably coupled to the
cylindrical body 301 of the rotary cutter 300. It will thus be seen that
the rotary cutter 300 is driven by the motor 400 via the mating between the
internal shaft-engagement piece 375 and the drive shaft 401, and is mounted
by the annular bearings 250, 251 at its ends 309, 310, thereby providing a
balanced coupling of the rotary cutter 300 to the motor 30 and the rotary
cutter 300 within, the tubular housing 202. [00741 As mentioned above, the
motor 400 is electrically powered by the power source 105 in the handle
100. The motor 400 is electrically coupled to the power source 105 by
electrical connectors 501A, 50113 which, in the exemplified embodiment are
wires. In alternate embodiments, the electrical connectors take on other
forms, including plating of surfaces with electrically conductive
materials. The electrical connectors 5014., 50.113 are operably coupled to
the motor 400 at one end and extend axially from the motor 400 through the
second annular bearing 251 via the channel 502. Once through the annular
bearing 251, the electrical connectors 5014., 50113 extend radially away
from the longitudinal axis B-B and into the handle 100 via the most
desirable path selected. 100751 There are clear advantages in having the
entire driving mechanism housed within the head 200, including a compact
design and the locating of all of the motorized moving parts within the
head 200. Such a design also eliminates the need. to house the motor 400 or
parts of the drive transmission mechanism in a separate housing. Such
design further enables substantially quiet and substantially vibration free
operation due to the central. and coaxial position of the motor and rotor.
Further, a minimal number of moving parts is required, which in turn
contributes to the minimization of energy loss due to friction, slack and
slippage, thereby substantially decreasing the noise and vibrations, as
well as the wear and tear plaguing many of the presently known drive
transmission mechanisms. 1100761 Another advantage afforded by the concept.
of the internally motorized head 200 presented. herein, is the ability to
arrive at very high speeds of rotation of the rotary cutter unit, driven by
an internal driving mechanism. Hence, the scissors-like cutting action
(energy-efficient cutting mechanism) coupled With an internally motorized
shaving head affords the use of relatively small, low-energy and high-speed
electric motors. [0077I The internally motorized shaving head can be
constructed with an internal, driving mechanism having a capacity to rotate
the rotary cutter unit at a speed of at least 300 revolutions per minute
(ruin). Alternatively, the rotational speed of the rotary cutter unit may
be at least 500 rpm, 800 rpm, 1000 rpm, 1500 rpm, 2000 rpm, 3000 rpm, 4000
rpm, 5000 rpm, 7000 rpm, 10000 rpm, 12000 rpm, 1.5000 rpm, 20000 rpm, 25000
rpm, 30000 rpm, 40000 rpm and 50000 rpm. 



(00781 The optimal speed of rotation is effected by several factors,
including the choice of electric motor, the current and voltage supplied to
the electric motor, and optionally by use of an itiline drive transmission,
namely a particular assembly of gears, pins and the like, normally used to
reduce or increase the output speed of a motor. Thus, the electric motor
assembly may include an intim transmission device to control the output
speed and torque of the electric motor in the internally motorized shaving
head presented herein. As used herein, the phrase "labile transmission
device" refers to a drive transmission device, or gear box, which is placed
inline with the motor, namely the motor output shaft and the gearbox output
shaft share the same axis of rotation. An inline transmission device may
include epicyclic gearing, or planetary gearing. Such an brine gearing
system can be selected so as to increase the torque of the motor and reduce
its speed or the opposite, depending on the selected motor and desired
terminal rotation output. It is to be understood that various parts of the
internally motorized shaving head presented herein are presented as
discrete and separate pans for the sake of clarity and definition. However,
some of the parts described herein can be manufactured as a union with
other parts, forming a single continuous unit, while some parts described,
herein as single continuous units can be formed by a plurality of
sub-parts. (00791 Referring now to FIG. 8, an alternate embodiment of the
head 200 is exemplified. In this alternate embodiment, a portion of the
motor 400 extends through the second annular bearing 251 rather than the
electrical connectors 501A, 5018. Moreover, the second annular bearing 251
is mounted to the motor 400 while the second axial post 233 is omitted.
100801 As used throughout, ranges are used as shorthand .for describing
each and every value that is within the range. Any value within the range
can be selected as the terminus of the range. In addition, all references
cited herein are hereby incorporated by reference in their entireties. In
the event of a conflict in a definition in the present disclosure and that
of a cited reference, the present disclosure controls. 100811 The shaving
apparatus, according to some embodiments of the present invention, equipped
with the shaving head according to some embodiments presented herein, can
be used to effect close shave of hair bristles, such as human facial hair,
rapidly and safely. [00821 Unlike traditional manual or mechanized
scrapers, the shaving apparatus presented herein can be used with or
without lubrication or wetting of the skin prior to or during the shaving
process. Hence, since the shaving apparatus presented herein is based on
scissors-action rather than pure scraping, the apparatus can be used
effectively under wet or dry conditions substantially without requiring
pretreatment or conditioning of the hair or skin. The phrase "pretreatment
or conditioning of the hair or skin", as used herein, refers to any fortn
of wetting the skin/hair by the application of water, a pre-shaving
composition, a lotion andlor a foam. It is noted herein that pretreatment
or conditioning of the hair or skin is not a prerequisite but an option of
the shaving process using the shaving apparatus presented herein. [0083]
One exemplary mode of use of the shaving apparatus presented herein starts
with a user gripping the apparatus at handle 100, and switching switch 108
thereby turning the apparatus to the operational ("on") state, which means
that rotary cutter 300 of the head 200 is rotating as a result of the
rotation of motor 400, which is powered by power source 105. Once the
apparatus is operational, the user presses front face 104 of the shaving
head 200 flat on his/her skin, and glides the head 200 across the skin at a
direction which is genendly perpendicular to the longitudinal axis B-B. The
direction of motion can be a forward or a backward motion. However, hair is
shaved (or trimmed) essentially without movement of the head 200 with
respect to the skin's surftice as hair shearing occurs as a result of the
relative Motion. between. the cutting edge; 307 of the rotary cutter 300
and the fixed blade 351, and regardless of the relative motion of the head.
200 to the user's skin. It is noted herein that the shaving process using
the shaving apparatus presented herein can be carried, out by lifting and
re-contacting the head 200 with the surface of the  



skin. However, in certain embodiments, the head 200 is moved by the user
across the Skin's surface while the head 200 is pressed against the surface
of the skin so as to effect shaving at other areas of the skin surface in a
continuous manner. [00841 The shaving bead presented herein can also effect
hair cutting at any distance front the skin (where the hair follicle i.s
found), leaving trimmed hair. This hair trimming can be achieved by adding
an extension to the shaving head or building in a. desired tolerance/gap,
allowing the front face 204 of the head 200 to be placed on the hair
growing surface at a pre-determined distance which corresponds to the
length of the trimmed hair. 100851 While the foregoing description and
drawings represent the exemplary embodiments of the present invention, it
will be understood that various additions, modifications and substitutions
may be made therein without departing from the spirit and scope oldie
present. invention as defined in the accompanying claims. In particular, it
will be clear to those skilled in the art that the present invention may be
embodied in other specific forms, structures, arrangements, proportions,
sizes, and with other elements, materials, and components, without
departing from the spirit or essential characteristics thereof. One skilled
in the art will appreciate that the invention may be used with many
modifications of structure, arrangement, proportions, sizes, materials, and
components and otherwise, used in the practice of the invention, which are
particularly adapted to -specific environments and operative requirements
without departing from the principles of the present invention, The
presently disclosed embodiments are therefitre to be considered in all
respects as illustrative and not restrictive, the scope of the invention
being defined by the appended claims, and not limited to the foregoing
description or embodiments.  Claims What is claimed is:  1. A shaving
apparatus head comprising: 



a rotary cutter comprising a cylindrical body having an outer surface and
an inner surface forming a cavity, and a plurality of spaced-apart cutting
edges extending from the outer surface of the cylindrical body;      an
electric motor located within the cavity and operably coupled to the rotary
cutter to rotate the rotary cutter about an axis; and      a fixed blade
having a cutting edge, the fixed blade mounted adjacent the rotary cutter
so that a user's hairs are sheared between the cutting edge of the fixed
blade and the cutting edges of the rotary cutter when the rotary cutter is
rotating.  2. The shaving apparatus head of claim 1 wherein the rotary
cutter further comprises a plurality of spaced-apart ridges protruding from
the outer surface of the cylindrical body and terminating in outer surfaces
that collectively define a reference cylinder that is concentric to the
axis, the ridges comprising the cutting edges of the rotary cutter.  3. The
shaving apparatus head of claim 2 wherein a diameter of the reference
cylinder is in a range between 6 mm to 20 mm.  4. The shaving apparatus
head of claim 1 wherein a diameter of the cavity of the rotary cutter is
between 3 mm to 18 mm.  5. The shaving apparatus head of claim 1 wherein a
diameter of the motor is between 3 mm to 12 mm. 



6. The shaving apparatus head of claim I wherein the cutting edges of the
rotary cutter oppose the cutting edge of the fixed blade during shearing of
the user's hair between the cutting edge of the fixed blade and the cutting
edges of the rotary cutter.  7. The shaving apparatus head of claim 1
further comprising:       a tubular housing having an internal cavity, the
rotary cutter rotatably mounted within the internal cavity of the tubular
housing, and the fixed blade mounted to the housing; and      an elongated
slot in the tubular housing forming a passageway into the internal cavity
of the tubular housing, the slot defined by the cutting edge of the fixed
blade and an edge of the housing, the cutting edge of the fixed blade
extending substantially parallel to the axis.  8. The shaving apparatus
head of claim 7 wherein the tubular housing has a maximum transverse width
that is no greater than 25 mm.  9. The shaving apparatus head of claim 7
wherein the fixed blade is mounted to the housing so that a cutting gap no
greater than 0.5 mm exists between the cutting edge of the fixed blade and
the cutting edges of the rotary cutter. 



10. The shaving apparatus head of claim 7 further comprising: a first
transverse wall at a first end of the tubular housing; a second transverse
wall at a second end of the tubular housing, the first and second
transverse walls enclosing opposite ends of the internal cavity of the
tubular housing; a first bearing rotatably mounting a first end of the
rotary cutter to the first transverse wall; and       a second bearing
rotatably mounting a second end of the rotary cutter to the second
transverse wall. 



11. The shaving apparatus head of claim 10 wherein the motor is mounted in
a cantilevered manner to the second transverse wall.  12. The shaving
apparatus head of claim 11 wherein the first and second bearings are
annular bearings, the shaving apparatus head further comprising an
electrical connector extending axially from the motor through the second
annular bearing.  13. The shaving apparatus head of claim 1 further
comprising: a first transverse wall; a second transverse wall;       a
first bearing rotatably mounting a first end of the rotary cutter to the
first transverse wall; 



a second annular bearing rotatably mounting a second end of the rotary
cutter to the second transverse wall; and       an electrical connector
extending axially from the motor through the second annular bearing, and
then radially outward from the axis toward a handle.  14. The shaving
apparatus head of claim 1 further comprising: a first transverse wall; a
second transverse wall;       a first bearing rotatably mounting a first
end of the rotary cutter to the first transverse wall;       a second
annular bearing rotatably mounting a second end of the rotary cutter to the
second transverse wall; 



a portion of the motor extending axially through the second annular
bearing; and an electrical connector electrically coupled to the portion of
the motor. 15. A shaving apparatus comprising: an elongated handle portion;
a power source; and         a head portion coupled to a distal end of the
elongated handle portion, the head portion comprising:       a cylindrical
rotary cutter comprising a cavity and a plurality of spaced-apart cutting
edges;       an electric motor located within the cavity and operably
coupled to the rotary cutter to rotate the rotary cutter about an axis, the
electric motor electrically coupled to the power source; and       a fixed
blade having a cutting edge, the fixed blade mounted adjacent the rotary
cutter so that a user's hairs are sheared between the cutting edge of the
fixed blade and the cutting edges of the rotary cutter when the rotary
cutter is rotating. 



16. The shaving apparatus of claim 15 wherein the power source is housed
within the elongated handle portion, the head portion further comprising: a
first transverse wall; a second transverse wall; a first bearing rotatably
mounting a first end of the rotary cutter to the first transverse wall; a
second annular bearing rotatably mounting a second end of the rotary cutter
to the second transverse wall; and an electrical connector electrically
coupled to the motor and the power source, the electrical connector
extending axially from the motor through the second annular bearing and
then radially outward from the axis to the power source.  17. The shaving
apparatus of claim 16 wherein the head portion further comprises: a tubular
housing having an internal cavity and extending between the first and
second transverse walls, the rotary cutter disposed within the internal
cavity of the tubular housing, and the fixed blade mounted to the tubular
housing; an elongated slot in the tubular housing forming a passageway into
the internal cavity of the tubular housing, the slot defined by the cutting
edge of the fixed blade and an edge of the housing, the cutting edge of the
fixed blade extending substantially parallel to the axis.  18. The shaving
apparatus of claim 15 wherein the power source is housed within the
elongated handle portion, the head portion further comprising: a first
transverse wall; a  second transverse wall; a first bearing rotatably
mounting a first end of the rotary cutter to the first transverse wall; a
second annular bearing rotatably mounting a second end of the rotary cutter
to the second transverse wall; a portion of the motor extending axially
through the second annular bearing; and an electrical connector
electrically coupled to the portion of the motor and the power source.  19.
The shaving apparatus of claim 15 wherein the cavity of the rotary cutter
has a diameter that is no greater than 18 mm.  20. The shaving apparatus of
claim 15 wherein the head portion comprises a tubular housing having an
internal cavity, the rotary cutter disposed within the internal cavity of
the tubular housing, and the tubular housing having a maximum transverse
width that is no greater than 25 mm. 






