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SAME Cross-Reference to Rel ated Patent Applications 100011 The present
appl i cat iwo 20l1zissav4t he benefit to United States Provisi ecaliBitai/en2so
Application No. 61/295,783, filed January i S, 2010, the entirety of which
I's hereby incorporated by reference. Field of the 'Invention 10002] The
present invention relates generally to notorized shaving apparatus that
utilize a shearing technique to cut hair bristle and specifically to a
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fixed bl ade. Background of HMPHEMERTINGG THE SAME

Cross-Reference to Related Patent Applications
{0001} The present apphcation claims the benefit to United States Provisional Patent
Application No. 61/295783, filed Janvary 1R, 2010, the entivety of which is hereby
incorporated by reference,
Field of the Invention
{0002} The present mvention relates generally to motorized shaving apparatus that viilize
a shearing technique to cat 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] 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.
{0004} 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 himmvherself,
and the bair is cut by the impact force applied thereon and by virtue of its stiffhess. The
condditions of cutting hair are a compronmuse between the case of cutting a soft {or
softened) hatr {or hair bristle) and having the necessary counter-force agamnst the blade's
mpact which can only come from the hardness of the hair bristle. Apart from being a
compromuse difficali to optinize daily on a vanety 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 haw 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 10 some
exient. However, in order to arrive at an efficient cutting condition, the hair bristle must

enter a hole and be perpendicular 1o the skin, requirements which are not always met
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this rotary razer provides a selution to the production of the rotary cutter unit, the drive
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{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 Jocate within and extends longitudinally m the casing, and is rotatable therein. The
rotor i1s formed with 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
sorfaces contacting the mner surface of the annalar wall of the casing and are theveby pressed
inwardly and cut hawr against the comb's teeth, This shaver has a motor casing of usual
construction, serving as a handle, and positioned outside of the haiv—cutting head.

{0012} Sull 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
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safety razor conprises, in conbination, a tubular casing adapted to contain
the cutter and split along a longitudinal line so as to present a slot with
two edgeswo@nu/ms647these edges is formed al ong a maj or pecwiBiohooss | engt h
with the cutting edge of a stationary straight blade while the other of
these edges is formed with a conb opposite the cutting edge. This rotary
safety razor addresses the issue of the drive mechanismby placing it
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rotary cutter comprising a cvlindrical body having an outer surface and an inner surface
forming a cavity, and a plurality of spaced-apan cutting edges extending from the outer
surface of the cyhindrical 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 catting 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 catter is rotating.

{0016} In another embodiment, the vention 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: a cvlindrical rotary cutter
comprising a cavity and a plurality of spaced-apart cutting edges; an electnic motor
Jocated within the cavity and operably coupled to the rotary cutler to rotate the rotary

cutter about an axis, the electiic motor electnically coupled to the power source; and a



fixed "blade having a cutting edge, the -fixed bl ade nounted adj acent the
rotary cutter so that a user's hairs are sheared between the cutting edge
of the fiweadoihisede and the cutting edges of the rotaryPCulIBEN1/040280 t he
rotary cutter is rotating, 10017} In still another aspect, the invention
can be a shavi ng apparatus head conprising: a rotary cutter conprising a
body having an outer surface and an inner surthce 'brining a cavity, and a
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| ocat ed mnthrn the rotary étter unit for rotating the rotary cutter unit
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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 umit and the cutter edge of the cutter blade during a
cutting eperation when the shaving head is pressed agamnst and moved along the oser’s
sk,
{0019] Further areas of applicability of the present invention will become apparent from
the detailed description provided hereinafter. It should be anderstood that the detailed
description and specific examples, while indicating some embodiments of the invention,
are intended for purposes of iHustration only and are not intended to limit the scope of the
mvention.
Brief Description of the Drawings
{0020} The features of the exemplified embodiments will be described with reference to
the following drawings in which like clements are labeled similarly, The present
invention will become more fully understood from the detailed description and the

accompanving drawings, whersin
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WO 2011/ 086474PCT/ 1B2011/ 000280 100211 Figureis a front perspective view of
a shavi ng apparatus accord ng to an enbodi nent of the present invention;

[ 0022] Fiwyore11d8s474a rear perspective view of the shavMgCappami/emnme® of
100231 Figure 3 is a top perspective view of a shaving apparatus head
according to one enbodi rent of the present invention; [0024.1 Figure 4 is
an expl oded vi ew of the shaving apparatus head of FIG 3; [00251 Figure 5A

is a sch@%qigﬁ he r?t ary cutter and flxe bl ade of the shavi ng
appar at u rEgfe HG‘ “ﬁ“ WRISERFIPReFB A § SCAYPE rAPRAG! 388" BIAbE Wr e
oper abl YRS it ANG9nd Fre@GRiR¥RudNe shearing of hairs therebetween in

accordance w th an enbodi ment of 't he present invention,
{0022} Figure 2 15 a rear perspective view of the shaving apparatus of F HE N

{0023} Figure 3 is a top perspective view of a shaving apparatus head according to one
embodiment of the present mvention;
j0024] Figure 4 is an exploded view of the shaving apparatus head of FIG. 3;
{0025} Figure 3A 15 a schematic of the rotary cutter and fixed blade of the shaving
apparatus head of FIG. 3 i which the rotary cutter and fixed blade are operably
positioned to achieve the shearing of haus thercbetween in accordance with an
embodiment of the present invention;
j0026] Figure 5B 1s a close-up view of area V-V of FIG. 5A;
{0027} Figure 6 15 a cross-sectional view of the shaving apparatus head of FIG. 3 wken
along the axis B-B;
10028} Figure 7 is a perspective view of one embodiment of a bearing that can be used to
rotatably mount the rotary cutter within the shaving apparatus head of FI1G. 3; and
{0029] Figure 8 is a cross-sectional view of a shaving apparatus head in accordance with
an alternate emsbodiment of the present invention, wherein the motor extends through one
of the annular beanings.

Detailed Description of the Invention
j0030] The following description of some embodiment(s) is merely exemplary m natore
and 18 in no way itended to Himit the mveation, ws apphication, or uses.
{0031] The description of illustrative embodiments according to principles of the present
ivention 1s 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 ivention disclosed heremn, any reference to direction or orientation
is merely ntended for convendence of description and is not itended in any way to linnt

the scope of the present invention. Relative terms such as “lower,” “apper,” “horizontal,”
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“vertical,” “above.” “below,” “up,” “down,” “left.” “right,” “top” 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
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[0026.1 Figure 513 is a close-up view of area V-V of F10, 5A; 100271 Figure
6 is a cross-sectional view of the shaving apparatus head of FIG 3 taken
al ong t hewaxns/BeBy [ 0028] Figure 7 is a perspective vi @earaB2oneocesrbodi nent
of a bearing that can be used to rotatably nount the rotary cutter within

t he shaving apparatus head of FIG 3; and [0027] Figure 8 is a
cross-sectional view of a shaving apparatus head in accordance with an

alternate enbodl nt of the present dl nvention, vvherelr? t he not or exﬁtﬁends
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nature and is’in no way intended to limt the invention, its application,
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i nventi on di scl osed herein. any reference to “direction or orientation is

merel y imiendeeshy dembr ertbervate. deNeropen dhe afﬁ%t“f'% fst bemfEndddthen any
way to l nﬂtgm}n a%f %l?lﬁ&%kgfbﬁ fira‘}uﬁ%g Q{L 4\@%1%“%;8 bmb r%,tnt)vee&u%g’iﬁﬁd% U&‘}Q" as

Iomer ver down, "

"left," i hwgnhtetpxestshp%he&l’tﬁnmbbé tiafited as swseih lex@8pt de,r ema@dmestst;hememﬁw( e
-domnmardl "'gﬁmardl y," etc.) ,shoul d be construed to refer to the
ori ent at T’QS”# H9SH er?‘)&é%#“?’gédm&m wentolRatrys ek “H"rf*avﬁ‘ﬁg“ O eF Wiskaissi on.

These relatiifgidR" B fiGed; PlheCAMUE NI HECIRERGSS BELRL 1GTheAMhY ROd1ARsNOt

appended hereto.

{0032} As discussed heremabove, shaving atms to achieve safe hair cutting as close as
possible to the level of the skin. In the context of human grooming activity, shaving 18
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 catling elements snipping the hair from two opposite sides {e.g. scissors and

1" "

shaving machmes), 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.

J0033] Attempts at mechanizing the razor have resulted in two basic types of motonized
razors, the vibrating razor which is directed at affording a sawing motion perpendicalar to
the movement of the blade across the sk, and the rotating blade, directed at
mechanizing and speeding~up the scraping action. Nevertheless, shaving by the scraping
paradigm has always presented a peril, etther from scratching and lacerating the skin by
blant and/or rough {used) blades, or from nicks and cuts from very shamp and even fresh
funused) blades.

{0034} Compared to scraping (razor} shaving, using scissors for shaving (sheanng)
presents an entirely different set of problems to be solved. One problem assocated with
nsing scissors for close and safe facial shaving is the pomt 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 & hair is cut only at the crossing of the blade-pair, an event that is

3



require that the apparatus be constructed or operated in a particular
orientation unless explicitly indicated as such. Term such as "attached,"
"af fi xed,wo20ursecied, " "coupl ed, - "interconnected," "1PCTOR%01L0G0R& and
simlar refer to a relationship wherein structures are secured or attached
to one another either directly or indirectly through intervening
structures, as vveII as both novable or rigid attachnments or relationshi ps,
unl ess expr essl scri bed ot herw se. t he featur and nefits
of the | KobEsH SFEY FoTGsed it Ba et SRES U PRevEas R chaor e
embodi megh sie sAGERLHINRGIMazotyhe 1 nvention expressly should not be limted to
such exenplary enbodi ments illustrating sone possible non-1initin2.

conbi nat {8aSpfcikeabared shatiag repirexinsitigdkdnemeorefi the @rrnb’rétmt@hbhmﬂg bps of

features;, the sco t he invent n f.i ned b . ended

heret o thsbiss SRORE; QhrbeS A epard B B kot Gomty bRl Pebbo BB et

cutting ams & plagdas ;ﬂe@alara{(eﬁ e hdigard av@kumfmt(hﬁnﬁ&ms, pla@mt haneiant @xt  of

hunman groom ng acti vi ty, shavi ng i S@fﬁ) fornmed usi n% two basic par adi agns,
hie 8la Gr

cutting ¥reohbiershpyipgheed BybangimgR r prethermend TarrrpR@viThY redier tair from
one si deih(r € a%urce C%Z»QI J Poml ﬁﬁpﬁaﬂnB%@%ﬁﬁ {H?iﬂ% ttL? r%ﬁ’ssuégtr Fhm L%%M&lﬁ‘rmrg )y two

cutting el'ements sni Ite’srde ssors
and shavtiﬁguﬁ&ﬁkﬁhﬁ&s\& @m\m& oiheceite betheahmre G(ﬂedrﬁ fa§h ﬁﬁaﬁﬁd Hyge' havinclbeppi ng”
or "snipping”. In terns of | ndustrial app)ications, .these two_ paradj gnms
have spl feQuBgReRs gh aampliett arsessilp ahaying Yead g aaffivienthnpierad *’H%‘éh‘énr zi ng
the razog,hayephgsul ted in two basic types of notorized razors, the
vibrating razor which is directed at affording a sawi ng, notion

per pendi mﬁsar Wiolet mmm@ rimnim afuitriaé sblugide tacslbske Lzhmmkmmmedqﬁob}hms

rotati ng bl ad directe chani zi ng @nd speedr n t he scrapin

action. ?‘fﬂé‘r‘gbém‘s‘ ar;rfrf SHYSOFhACt BIHg éhdéiﬂif T’r‘f&“é““al"%i) Sﬁgesem ed

a peril; m%stbrermsf ﬁamd%&rxaszrémg mﬁtvl aqﬁﬁr% Laap&l@%h@éﬂn@ d¥vinh %bax@ﬁ\@/ or
rough (used) blades, or fromnicks and cuts fromvery sharp and even fresh

(unused)\\biﬁbd@wdmﬂq S@an@arle@ ghovescr api ng (razor) shavi ng, using

SCi ssors, . shavin e entirel e

o Coni omal W37, BR Ot RBE T SIA8 eRESTERLE: At Plast teish SHFRePE S o1 ose
and saf eyf agdeadibiBh@deibi Gehd id hevRDh Ohasheahd snanBlayidehReRatk idesthkess
likely to be snipped at the level of the skin, |eaving a substanti al

bristie. MAVINEt hEES sPoBredmwidin padolasy weliera nairthef 1§?’*@ut&t6ﬁﬂy}hai0 e
o 0SS! NG Rbodi BRI BAR BALL, @B RYCI: dNBhel five il Bl LAMERY PR e fgPar ed
art- rs ngl e

to the re uenc ["ade encoun Inthe case’ o
scrapi ngtrbhxacd"erm( eriamﬁc Jootor, can be powered effectively using a relatively compact power

source placed in g narrow tube-like handle. Because the shaving apparstus will not have
external gears, shafis or belts m some embodiments, far less energy s wasted on
eccentric moving parts and friction. Pyt together, the provisions of the present invention
solve the problem of cumbersome motonized shaving apparatus by using a shaving head
as described herembelow, which is implemented i a shaving apparatus that has, for
example, the size and shape of a contemporary non-motorized razor as described below.

{0038} Referring first to FIGS. 1 and 2 concurrently, a shaving apparatus 1000 according
to an embodiment of the present mvention 18 illustrated.  The shaving apparvatos 1000
generally comprises a handle portion 100 (hereinafier referved to as the “handle™ and a
head portion 200 (hereinafier referred o as the “head™. The handle 100 provides the
user of the shaving apparatus 1000 with the necessary stracture to comforiably and firmly

grip and maneuver the shaving apparatus 1000 in the manner necessary to shave a desired



100351 Screen-based shaving machines mtigated Sone of the problens of
shavi ng by shearing, mainly cl oseness and speed, Still, the need for a:
narr ow shwivizng/dsesrd *1 nch can be placed or passed acr os®CrhB2thup@nse ace
Wi t hout obstructions posed a limt on the size of the Shaving head to be
narrow and slim and the need for a powerful notor (and thus a. |arge
enough power supply unit) inposed [imts to the size of the contenporary

shavi ng nmachi.n fro t he ot her, side,of t noe nce, vi ng machi ne
v gt HEs PEqPT Gl Sxamb Ak a ot NG MRt e wRan e
SUff'C'eﬂﬁtMmB&%@ﬂ%Q¢Hﬁ%ﬂ(Lkﬁm&%ﬁ!6&%%%1@HHKNEu&&93§§d%Wﬁ&ﬁnéeaiﬁﬂﬁﬁg for
an optinmal solutionto al he af orenenti oned proUTenB associated with a

mechani z&¥ Scicsspmg elohe bmdsﬁbmun)ge hehéaldthgls appaniatdiseat the pndlsdhp

i nvent or has Now, acco ished,a.light-weigh and conpact shearing shavMy
apparatung%e%ﬂ F%V?ngb‘@mg%éﬁbnggfe and cl ose shave. 10037.1 Hence,
accordin ats@[h$mx, @zﬁttmll FBRlos f4 t-ttemﬂr f8pNthd MQRLEIGR), atibery obh emeof an
accessible s aV|n% is solved w a_narrow and s|im shavi ng head
havi ng t Haberieng] lep@ﬂtiéft@'ém?ﬁﬁh@d!% thnﬁ haie 1t baw gapresr of baterer for e,
accor di NGl & §§) 0w & g%tﬂﬁlﬁ%@ 4 11%&@%&?&9%&@{1 rHB a?rlnd )Pﬁk &m@ E‘aidrl ve
mechani sm can N ectrd power ed

ef fecti V@ttmousltmgnﬁ fatiaki ey conpatim nb«y\&dstmmdmeﬁpkat—edm ran andf'iafeftow
tube-1i ke handlﬁ Because.. the shaving apparatus wll not have external

gears, sHaRE. dheglitalend pf dhhmouningge esiﬂﬁr Iarmnegeuéheﬂw%ﬂswﬁs?@@d on
eccent ri g, vy Ieﬁ%%z%t ﬁef l'ié'tgt"t}@'?:an?%”coﬁ getd 8k m&nﬁin? %gt%%ﬁ iph the
present 1nvention so robl em o ersone mot vi ng
apparatugxbmumﬂlﬂ@u@m&h&wmngnhkamhaﬁtdesmﬁlHemghangknﬁenﬁmd2&mneﬁd&e

i mpl ement ed parat us t exa the size and
shape of “‘&‘éﬂ&*é‘HB%‘?S(F‘p%ﬁo*P‘ﬁB‘E‘BPS DEYOTd ?g 1?‘5§L8é§€t‘11g889f6‘é1“bw C"i‘@g

Ref er ri ngufinheteld QuELGR 200 @mtt Be CODGMY HARL trbétmt%usn@t{%@iglWﬂ@ﬁtﬁ&%ﬁm@ooo
according to an enbodlnent of the present invention is illustrated. The
shavi ng aplﬁat-atiwsm&b@ﬂdgpeneﬁ% ny. aiboripr ios eynbinhiangltkerpd themby LO@ting a
(hereinafter X n( ‘ ortjaon 200

(er ef narvaree B @l S Gendn ol 2R Fatnl uB 4R 2oBGoHEN Edete user
of the stmavmgn@ﬁpaﬁ@ttm 160002 W thaf-e neeesRal Y Stdebalit eint@ieRntaar t abl y
and firmy grip and maneuver the shavin apparatus 1000 in the manner
necessar Plarralavlt. @ desidedroanessionf asRAIoL [iperpek, ex daphi etantéﬁﬁem»nent

t he hand n [ U

eyl i ndr Jé‘tg t%?’%%fﬁb Q;fg 21‘? Q%E&dhﬁﬁt t&h}r‘m td}actth B{‘h& & A& &1@0%89% Coupl i ng
of the h@ﬁd?oﬂ@ﬁlpﬂ Ded hel dzrartdhedér@@m htﬂ x«ﬁmez tﬁmmﬁbertﬁhhe utxtaamistantsﬂt&m&ﬂo has a
| engt h bet ween 7%@ o] 140 100391 The cylindrical portlon 104 ext ends
al ong t h& ¥6RYl PLET AR 0‘%‘5@?@“’ PR REHBIOB B IRREHINS PRE %‘yW‘th‘“‘i eali®Porti on
104 of t I ass It erLaf 4 e A hg,
nDuntlngnﬁ%ﬁ%gg{ﬂoﬁggghcgagngﬁggek the Ié%e$m§ngm%? Fﬂ%gﬁyﬁgﬁﬁﬂ§é§| portlon
104 and epingndd posdial G4y, amay fromthe Iongltudlnal axis A-Ain an

i nclined, r. .Jhe distal nfi gured
5o that  IMAPHES 68 afimt Bled B8 e el o0 Manaaos0 G A n B CBinl eq. t o
the mOUNgiN G AETRET 4 -bhEEHLInArREAROSAL, SIS My Eﬁh@@ﬂ@ﬁ%m ekd detmeRabl e
manner . For exanple t he "head 200 coul d be |nte% ly formed with the
mount i ngliviEaBE ddehe bwenebyhlcmammgm ahperreimentctoolypsd ng .o Aletieemndiei vel v,

o e e SRR R fiRe BRo0 OA TR IRTRE s B e BPAST ©

t her eby RheatkRgmacsiesd eta@;rtﬂtammtmmumtm@m iBresédiblenotohecaeradedmat s, the
bead 200 coul d be coupled to the nounting menber 106 via a snap-fit

connect i &, gtk eradivgEtophiRpPYekalsant itht epyer speee. flapely tihpale dr

connect i 3.t Q t her eby
el ngt?«gt& 6\3 ﬁ%\%htég rl&f&h&%ﬂh e qt’t‘%&ﬁt htﬁ]‘?c%HR!;lggtectcgsﬁgenugg&ﬁ&mﬁes o
cont enpl af et ﬁmdﬁmnewmﬁnsude&edmﬂbmhﬁ.ﬁmthnma&h&»&k@p@a@ﬁumbmﬁtmmeME|on

Mor eover, i n certaln ot her enbodi nents, of, the invention, the unting

menber 168°¢hbHa vrieélsmﬁ%rﬁ*ﬂ@%tﬁw’w&tﬂtt‘t by gred g’éjet HatesE@ ey SPHL head
200 is direct/y coupled to the cylindrical portion 104. 10040] As wll be
appreciated by the skilled artisan, an attenpt to arrive at a mniml size
and wei ght of a battery-powered nDtorlged shavi ng apparatus may end at the
size limtation of the battery which can power the notor effectively so as
to deliver the required effect for the required tine period. Wen achieving
a reduction of the workl oad of the notorized el enment and nmaking its action
nore efficient, one can then reduce the overall size limtafions inposed

al so of the power sour ce, nanely the battery or batteries. As presented

. S I Y L Y oy




10041.1 In the exenplified enbodi nent, the handle 100 al so acts as a

wat er-tight housing for a power source 105 (shown in dotted |ines) that
power s t WwOrotion864y@0 t hat rotates the rotary cutter 300Pofi/iBia1/b@asd 200
(the details of which will be discussed in greater detail below wth
respect to FIG 6). O course, in other enbodi nents, the power source 105
may be housed el sewhere in the shaving apparatus 1000. For exanple, in
certain alternate enbodigents t he power source 105 q QOuseq Btlrely
or at | eBSYIPEPIFacrPPRRt i Prehatng ‘c’i’*"’?(}@m‘”ﬁﬁ@“‘ﬁﬁme’r{e’é‘@uﬂ?e PO ECHAbe in
the for miaf.oNe:QUiIDIL DBLEIRIhRS 0 BBhel HrekARWAddliohN@aliliiord B §ibSificant
exenpllfled'enbodlnent the batteries are disposed on and extend al ong the
| ongi t udiedatticaxeispoaven coﬁ%ltfmemhamﬁle? BO@ ﬂ@ﬂhe@wns@gdxeﬂi e swatl viee typpes of
pover sources, C e ) The exact
Pype of  HouErvedtibe Yokrhfin s@alRAR FNSHIV g2 0dr el b8 sfF depend
on the PR ol Mhﬁﬁnﬁnts of the notor 400 and, thus, is not to be
considered Iinmting of the present invention unl ess speC|f|caIIy stated

ot her wi s¥O#h hwée crappiticdioparinme thedwetiedflrde awosscoupd-pebiiysiageabl e
or perm 0 vahla p 05 i.S used,
t he pom{:{)‘?g 35:'3\ é’g (%gg %‘{r&ghé 1n npdg]ddclhnu} %ﬁ@(ggﬁqeguthgft%{ é;ﬂ;(gi’f dF )t'gt {h he o d

f rom t herdtandhges 190 J\ibh& hepl amepnietols sfockhal ghinge divtusud b ﬁf&‘ﬂﬁtﬁﬁ@i@h iment ,
the hand) e 100 will further caﬁFrlse t he necessary structure to access the

chanber BFOVHEUhETBIE 1680 - WHT sppiihdn poke prdpiiriaty ds pavgroencad® i n the
exenplif} a S oV h mal end
701 ot t a8 N ARG onifd BTG B 68 Aoty HBDDUFIC G fiholk ' RERH
cylindri sﬁaslrntp@nm"aboahnihﬂzk of oler haurdd #0360y &mdmoaw:td}mﬁadem abkammhnmﬂ» a

tight-fit. t her connec echni. at would.create a fluid
tight botii 5"@*3 BT IS AR D g S R A N power
sour ce 1@,%0%11' Racab %ﬂ Iln%@u&ﬁﬁﬁti@g eﬂh&%@em;% bRAGESS Srel @sfdied bRtegnal
chanber of the handle 100 in which e power source 105 is disposed can be
acconpl i ehed &lv@e ﬁmﬁﬂme@n@hﬁeh A-A dfalnxthmd& 1%9%1@1@%&&&&1}610& tepiE @t her

structure_as wou aone of Skl|| th 0043 .

erbod PR ShaaTe® £aBAF niEaY Y SPSROM oty iRl Brabbds P KibtrPe e

handl e 184}ermayrdet 63 & LHEQITRI I&e saufl Gppa@iitid 2800 RANT ddpRadinChedpq@ier cord
could be electrically coupled to recharge he power source 105. To prevoit
wat er or wﬁﬂherww af & Peomdbtradi hgs.tihaoklves sisileregddinitingind g pesenical

port nay 2 panel or be provided with a
cap/ p ‘nb nﬁ% gg?ﬁ%ﬂhﬂgcﬁﬁﬁ%gﬁﬁagmqnﬁ%ﬁ%ii& A switch 108 is provided on
t he hand|(m43.pti)hé @bwmamua;kd yt}temmcﬁel fepcdddde enpegianati ol ehbbddimenntiar 400.
Wil e the smﬁtch 10% is exenplified as g»nanual slide switch, the switch
coul d be%¥ hﬁi °’tf§fB‘€*‘ © ReWERIowsre Hist s matd: SesmitErerse A8 pgvs %hd%/\ﬁ“"b‘y t hose
of skil lb iﬂu‘ihﬁ}t@% 1 x@ggkéhgﬁn}t BelPEIE WG P J’L%@'l&,uﬁ)%}?{t 6:0ke ﬁ'{riﬁw tﬂsy for
controlling t t he per ormance characteristics o e notor 400 MRy al so be

| ocat ed suchhimnembediclranbbe hefidle H@ﬁh&rhidfmth&f)@easmiemcr md:;.sshﬁOét@jctm 10

t d_aboy the di st f th ti
Tonber | 1568t E Kb HaT A Sgrte Haf R Sobe paEteSyRta ot Podihof B8 hap
and ext epds4 ffaagnﬂhemkéamgwem&m& ﬁa%w ;!%m/%éedﬂd@ﬁé@%%ﬁnaa@n@let;ﬁbhh@el ow,

the longitu inal axis B-B of the head 200 al so serves as the axis of
r ot at i onhasflle HE. r Breateyrosabic erp 30D can he tm@kek@rf‘pft Lfinmﬁsceimﬁfbsnﬁ?ﬁ of then t he

head 200, i s Ied h 20 bst

per pendi bty FEVEH e falaf o B0yl R SRRRRS, FOombateR it | <
coupl ed har haihasgke: 410G, nﬁh%ﬁ@@& tsuokh@ta{\a@xwu 3441 cafertdhe chealk:2Q0 i s
substantlally perpendlcular to the | ?ltudlnal axis A-A of the handl e 100.

Mor eover Whichdhh apeitiesopos 10§ is depiedd ffl eRatecEphaimes tyseendadhootRy t hat

t he shavL p u 0 I € 0Q4 .
exenp||f|§%ﬁ§§ﬁgzgﬁé§ ’?hgﬂﬁ§%3“%g%%&g $¥¥%d%ﬂagb38%ep Qép#ﬁ Eghgfe 100

t hr ough mhenmhéwﬁﬁuﬁashemewpmkﬁnehﬂaxZ&knkhaqumhand.hnommm tihwkarashousi ng
202 of the q;@g‘ZOO The en r elenents 201 are plates that extend from
a rear fYeRS NP R 8RHESRE Gb‘Sﬁ osite the front |ke 204 of the head 200,
wherein the front face 204 can be considered the working/cutting face of

t he head 200 as descri bed bel ow. The fastener elenments 201 matingly engage
correspondi ng structure on the nDuntlng menber 106 of the handle 109. O
course, the fastener elenents 291 can'take on a wide variety of structures;
i ncludi ng pins, tangs; sockets, or other coupling or mating structures,

[ 00471 While the head 200 is fixedly coupled to the handle 109 in the
exenplified enbodi ment, the head 200 may be pivotally connected to the
handl e 100 so that the



orientation of the head 200 can be pivoted with respect to the handl e 100,
Thought of another way, in such an arrangenent, the head 200 can be pivoted
so that twe 2bomss47adi nal axis B-B of the head 200 can becCraBzuedonsl ati ve
to the longitudinal axis A-A of the handl e 100. Such pivotal novenment can
be acconplished in a variety of manners. hi one enbodi nent, the fastener
elenents 201 of the head 200 pivotally couples the head 200 to the nounting

menber g; gn@ ther enbodi nent, the nounti ng gt?e) 106 i.s g(%/ot}all

coupl ed t'%§% P‘i%’&?%“&&“ Tt P OIFTEARETGF OF RSB HEREY 0B egy VH1EFTy " €oupl i ng
the headnz(f fi@atnh‘vﬁ hﬁlﬂx@ 0131-199\@Hﬁ‘@i&@nmk‘%vﬁrt%n& 1?1@0'(3{38@41 brat &ﬁ; bead 200
to be pivoted to any desired position with respect to the handle 100 during
use of t#ectghali mzpmparra@usgelme@m\tehemeb&y!&‘F I (bwm@\etzhemser cHliey flpalser
degree o t.,0_shave nt.ours an /.or har d
oot eachrprgiu oML It sr et ErePe B FadiPaue Fr Rl hands e
100 al | oygetshRnbieathe 2081 SWh ¥hp/blucthat »&ﬂ@i@e e\MJxmaDp@n' imted angle range
about the longitudinal axis A-A of the handle. Such pivotal rotation allows

t he headl®®d8l fosutiflud®Bi spposiedi on thellgefige1fh Phangsinakhe wptrpdEokeand t he
skin of &d’%% a%“&' ﬁl@ n&'@& 960 t *\‘}?h& Y109 RARAN t.;%, ;@9@%1 dbsg%t%neh Vol

notion can C& means I n t ani sm

and/ or theumaamﬂ &zﬂ&h&@hﬂ%@ﬁuﬁ h@s g achnd@0or dxmnﬁat(i&ﬁhftﬁdisan@l @befknﬁ@hatl on.
I n certaln enbodi nents, the angle of rotation my bf 180Q dg@rees
degr ees, ‘66’@6‘6@?%‘«% in 8 ddfle g@gdItop ¢ S Wik Y8oc g slEauitry drsoptrad m“

ment i Oneﬁ)yﬂaggé az th’%%f]t%‘ﬂ%% }fréi?erlx %&\?4@@%@'&%%@8&%@“%@1@&@cﬁ@ni Il | be

det achab to t I'n such e I ments 200 can
be sold aﬁsthah‘imﬁé 00 Hx dhﬁaeldfor t he handl e 100 As di scussed bel ow with

r espect the tor 400 i |.ocat the rotary cutter 300
of “The. hE4ShEH mipBsl 8 ghoveq e et 20040 Gt %m %‘ﬁépﬁa’mf AR

| ocat ed MWekdbbh 1b8NABA841E0f0, Tdmsma mhwaqu«%m%hze%mﬁb aRppegki on
extends fromthe povver source 105 in the handl e 100 to the nmotor 400 in the

head 200iiendsradere the @mlcinriheunﬂ%ﬁr HO0iscusithgn qlrseli bfﬁhé’r éifcoﬁoeuwchnai

enbodi nent.s cou

ol ect 1 cais PP g fhedlft AfRRs? Sonte e BRTBhLu PR N elpu b s JPRE g,

appr opr i @leenoRh teludoginiint DOkdh ﬂhb@;e&lﬁmﬂﬂ B bRE kar@@I tdiemearh2@Q Kdhatzeeonme

into electrical cou Iln% wi th one anot her en the head 200 is coupled to
€

t he handiseurngtiallherakypdicslpicede hgodindo®| dtare presificelly cuban the | is
ol aSoR fooG i, TROTHE B ud BEBNEO a8 2B Ui TP | €S

a tubul ar ous a secon fixed
bl ade 35@63ptﬁiﬁﬁlﬁmtmﬂh&@ﬁﬂmﬁh&ﬁI'&Gfxaé\—y& eﬂtm&fanal@aﬁﬁa ‘sfi'bﬂesteramﬂuiaaﬁiellﬁarl ng
250, and a _sefond annul ar %rig 251. \Wen t{he head i s assenbl eg _
(di scussEdBe W%’l‘h“ﬁ‘é‘é’p‘é“cf“‘t o) 20t sy thaysthe pRhing pp@ius3 194 8ahaad 200
i's a conpagl,ef.angated and gener ally cylindrical structure, extending
al ong | ongi tuél nal "axi s B-B.

{0046] 1n the exemplified unb@dumnn the head 200 is fixedly coupled 1o the handle 100

through the ase 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 tace 203 of the
head 200 opposite the front face 204 of the head 200, wheretn the front face 204 can be
considered the working/cutting face of the head 200 as described below, The fastener
elements 201 matingly engage corresponding structure on the mounting menmber 186 of
the handle 100, Of course, the fastener clements 200 can take on a wide variety of
structures, inclading pins, tangs, sockets, or other coupling or mating structures.

{0047} While the head 200 is fixedly coupled to the handle 108 in the exemplified

embodiment, the head 200 may be pivotally connected to the handle 100 so that the



100511 The head 100 extends froma first end 207 to a second. end 208 al ong
the longitudinal axis B-B, thereby defining a. nmaxi mum | ongitudi nal w dth
W, of thwoheadsadd@. |In an exenplary enbodi nent, the maeCcruBion@2sudi nal
width WL, of the head 200 is less than or equal to 60 mm |n another
exenpl ary enbodi nent, the maxi mum | ongi tudi nal width Wn of the head 200 is
between 40 mmto 60 mm I n yet another enbodi nent, the nmaxi mum | ongi tudi nal
width W. of the i s, between 45 ramto e .head finther
Compr i s S e rah 20 R bR At éwsﬁ&mg il 400 e A BSRe 500 of
the heady 20 t@iyaid dudh hin hAGKALR: e £IA E’ilﬁ%ﬁiﬁ gt ?th %m%‘at‘?ﬁ&eﬁﬁmﬁﬂi(ﬁnﬂi
enbodi ment, the nmaxi mumtransverse w dth head 200 is |l ess than or
equal t oaxds B-Brof tha leadt39€r casnipoditated ! tt!h?aimﬁ)a mmmmaﬁm éeAvwfdthh WI of
t he head, 2 t he
s mom BPa e SRR G Gret S BB Pl O Yy SOPRMED B hm 1 n
still anghb&limeAb ot HRBker ofdhenlBRU INMTh FaRISH8 5ot \dldﬂtpm 18 héduegeaad 200
is between 10 ramto 15 nun. §00521 in the exenplified enbodi ment, both the
maxi mum hengPreridienaienbicntfowy Tomnpther KewadPBOLathg Mhentirex Menvet idhsver se
wi dt h V\7I' 0 e Ngha 1ehead
200. The &‘o‘*rip?t‘&%gﬁgb%‘ s e Rt 8@6@3}{@ tii‘éd[“:‘;\)l}or1 b %F‘ é@@ ‘SLP{’ Ee‘hhead 200
in that hdadi ot bahé deallofits beatheate 200: That20dsonkt | ztazn,t Pocanbagivowidtith t he
user's skin so that .the shavin , &parat us 1000 can Shear hajirs between the
R

rotary ciibt @USH0OHHE" PHE TSt b dendisd 00 diriar et RS SRBBEIWBHRES t he
maxi mum Iy d : v 4 t Xkmam
transver is%{%&ﬂhﬁ O‘w}t tﬁ%’k ﬁ\!ea ?f(%%ﬂg? de nﬁéqaﬁgggﬁgﬁ WIE}B tg\?%g%cgnpohgnt s of
(or at otdwepict omatirens:d ont)attih@xdwtapl}aaﬁo 100531 The tubuI ar housing 202 is

an el onggt ol | ow tubul.ar s tur first e 12 of the
t ubul ar ﬁ’é’ﬁg ﬂ ‘ﬁttfwﬁ (&‘“éi’}%c%[h%& Y §E o fh ha%ﬂ B0l aforo e *ﬁggg’@ 1 ong
| ongi t udipakl @4 SolklRihilne ihiedlAkichQHS! BShiR O *EW&&;%@E%@Q A-Rt & pal

cavity 211 for accormodat | ng the rotary cutter 300 and the notor 400. ' The
i nt er nal hayald. t fuchipivofal retheon ﬂllbmfaﬂkri@uélzﬁg 12 0R sk sr@llmﬁnsqt oviedvisty ds to be

cal able_pof r ceivin d encl.osi ng ;both the.rotary cutt 3

ot o a0t enef BRhOh PR SERE AP APHOu HohS o g dhetis 1l Nk

el ongat egln SlaPoBdd chhBd ztmtmxam@@ﬁmaﬁmw AR dthehbihfdhnGaMinkk211 of
t he tubul ar housing 202. The éelongated slot 214 allows hair bristles to
enter théet mj’tsttearwao@tmgitz’o@ewt d8e 1aheakesirdbanween’ tpalipnt aby celititer 300
and thet d. dg,.350,a n eater. d I t eCtpto

FI GS. 5A- gﬁ.}(&ﬁxﬁlg{lﬁ‘eﬁ“é’x%%& |%1[ qb%ﬁ‘g’?r%g |Ft£'er%tg 0% ?ﬁe‘“ L‘ﬁélg(sngia%lé ci?) i&\%gél egtends
t he enti derbany idspdianal) degregt.h of the t ubul ar hou5| ng 202 in a continuous
and uni nterrupt ed manner, However, in certai ternate enbhodi me t he

el ongat etfPdPpfs Zmlﬂi%‘y AHBYS: IRt SHAT AUETBHE |7 *~1 GrtEude nige I@r‘?g‘(‘a & the
tubul ar F@gﬁt‘aﬂg t:%%tt, hd iHIQ‘yi dlﬁ”-ﬁb@a% Q?thst%gﬂ?tﬂh& S ﬁ‘éjfmzd HoSGRRE JQMOHS in

nat ure. The e ongat e I ne a cutting edge 351 of
the fixed"ifididdedblhrahdhaniopbsingisedged REbwokith t‘tepatumuﬂiﬁ mcthusmngxzoz In

t he exenp fi,ed emb d| the o of the tubul ar .housing is

formed. byt g Fegh e tlarkiryS SRS ARIRAGENE Bedenes PR 18Ry [ or m

a conb ggarghwdl Gourthe o8 oENar @ﬁﬁﬁﬂth'e%taﬂé{etxﬁﬁf The, taubiskiahoRodsdnes 202 and

can be pressed against the user's skin duri n%a{ycuttl ngi operation to nore
I 1e

ef f ect i vetyettaadextdnes Hai teriostar eguito Hhe th e di tethe3ooondtd 1 thed bl ade

MO for sheary e at t ) eln,h . fr king or
cut t ng. Tprag0dy o1 ol erel pRET o FEPRLER S bR ep IR RSB RH BN E o
sur f acesthd 18adLos Rejeldchgay sodl&d of ht h@utt@m g-ttactrd alihferfiice copleconaliley Tl at
or rounded to facilitate the novenent of the head 200 over the user's skin.
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 15 coupled o

the handle 100, thereby completing the electrical circuit,



100561 In certain enbodi nents, the tubular housing 202 nay al so conprise an
opti onal opening (short slot) in the rear face 203 of the head 200 for

al | owi ng wermoualse4rt sheared hair bristle debris fromthecrnsennedo2gavity
211. Such a feature may be especially useful in enbodinents in which a
bi-directional helical rotary cutter 300 is utilized (described in greater
detail below). Finallv, as can be seen in FIG 3, the fastener elenents 201

are al so I.,0f thetubul Qusi ng 202, ferrln nowto FIGS. 4
ana on DI RRRERPbuiT netint oos00 T SO%rTaitsl Vadeay IORcH e CORtGer At on.
The 1ot affaGHLELES n<3 08 CONRY leag St 26¥. |4 0dbhg 3hd QQQ 20801 Ry bige akpomLer
surface 302 and an i nner surface 303. The inner surface 303 forms a cavity

304 aboumomriéﬂﬁnhgutiwmati 300 s Bt Brofwl lpdaring 288.swd bottendrenglenbiaahgaxi s

and rotation t he 300),, The cayvjty..304.0f t.he
Forary chit el s iiienerbhudots Bl Fov etk vaPeAETFls 0 BouBimdrer n
When t herfrgad 2Q0hkgs aseerbi edimphbe Wi@fedd A iSnsBNtEUndNdd NuRciire cavity
304 of the rotary cutter 300 (di scussed in detail with respect to HG 6).

in an ex@ﬁﬁifh?ﬂ%/ﬂ@%mmm ¥HeBdavity 304 has a dianeter DI between 3 nm

to 18 ﬁk ’?ﬁl hyﬂ £ éggt 1tdguftr n‘%r ?QQ &W % i GO qgcrﬂlng eﬁxda'?'%%f&ofg {hﬁeOf

spaced-a r|d roin out'er surface”

cylindri R)agmlnﬁﬁk}& E&N&!Ihﬁembﬂ@eﬁyzLaQ& xﬁiﬂhﬁﬁuﬂl toagiradibyt wliivaydof ﬂQm;ﬁtabe out er
surface 302 of the cylindri body 301 and term nate in convex aute
sur f aces*#benHarewplareery Wﬂa éhu». Hasiguppogpdvel fhna ot (f*ae1rﬂ.dﬁ@§9ed by

dotted cj £ f aty,d C t n axi s
o 19 ars %E thq; & nga@toi@ HH\" In zxg(fgﬁeg &@h{p’% ﬁ’i&ﬁné?{t %!éet '(rji?téﬂng*{mexr D is

| ess t halmngmxcét*da&k wdtho YO0 ohmhe hmdaZﬁiit helm‘emmoéﬁ nmntt@ inhm*sdl aGretesndirri s

between 6 ym.to 10059] Each  of ridge | udes a shar pened
cutting aaﬁ@%*ﬁ q’i‘rf“t‘HBmB&g’%?ﬁi“i“f i“&d‘*"gﬁ‘oh‘gd ﬁ‘t E‘*ﬂé‘ag]r? W«Wéﬂ SattPig, edges
307 is forppd by Lo ﬁi%ﬁtpadiﬁﬁlﬁE§ @%dxgﬁuzﬁftm%z@@u&‘)\l{'}(@¥ WPR%ﬁnéMﬁfﬁﬁﬁﬁ 306 of
the ridges 305 and concave sidewal| surfaces 308 t he ridges . As a

resul t ofead Heceal@®r ehtint hawdebstor &ld“{d!ﬁr ce 2he of di’ifaﬂ?yad: Qﬁ@ erifimmmib ses a

A R A R Ry R R

enbodi mept ik hén sRARGUnIRAT ek d@aﬁdﬁ%n{ andv bRy s ihewsRAcRIhaPiazgo gut ting
edges 307) are in a helical configuration about the cylindrical body 301.

In an al bpash i Yeveipsdinvantin wehaigpriceehodiaemt. Wﬁd‘g@@%ms%u%m@efpwsdt he
spaced-apar [, g tﬁéﬁggz@d%%cn%?@; %%ngévﬁ ﬁill?elf{]%ﬁh Qn 'r%H{b%B!anléoMStgd in

one directhon (han roma |rs 309 o € 1o ary cutte
ni d- poi nma@zﬁmmlﬂem@meysmuhtWeroi 8RGiead AON isHenyan ISt ach mn Sto@. opposite

directio ite hand). from.that 0|nt of :L‘(her ry.cutter 300 to
t he secoﬂ‘@Q 2hi e oxepie srokosi fylf-*@u??%ﬁ QPG IngHR fengiigiling) iy gbn‘éﬁ thiel i cal
rotary ci, ltdef{iﬁ% ﬂ@%u ngﬁ}etgnkgzrkm@thiht\h? d¥ahd hQLf $id %@qﬁp{&}ﬁ&t@l e
m d- poi nt aongthe head or away therefrom ereby facilitating
removal BOfnitthe: Ubbrfitbe head 200, The front face 204 of the head 260 15 thn, working face of

the head 200 i that 1t is the face of the head 260 that 1s put mto contact with the user’s

skin so that the shaving apparatus 1000 can shear hairs between the rotary cutter 300 and

the fixed blade 350, In ahermate embodiments, the maximum longitodinal width Wy, of

the head 200 and/or the maximum transverse widih Wiy of the head 200 may be dictated

by other components of (or at other locations on) the head 200.

j0053] The tubular housing 202 1s an clongated hollow tubular structure extending from a

first end 212 of the tubular housing 202 to & second ead 213 of the mbular housing 202

along longitudinal axis B-B. The tubular housing 202 comprises an internal cavity 211

for accommodating the rotary cutier 300 and the motor 400, The mternal cavity 211 of



100611 In further enbodinents, the -rotary cutter 3M can be of a segnental
configuration, nanely the rotary cutter 300 can be i7ollectively forned by
a plural iwg20fr/yd7undri cal segnents, or holl ow cyl i nder PSTIIBEA]/00MR&Y €i N
each segnent is formed with a plurality of evenly-spaced,

outwardl y-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

nei ghbor i q Ilce in even furt r enbodi nen t he r.ot ary .cutfer 300 can
be form PArEOYR) e sotiel HEERT TG thie ot B0, Tevir B TP SICBENS as { he
rotor COPRAMEN ) bl JBLAY 1ehhh@s kfiEmstat or of the motor 400 would be the
core. 100621 Referring nowto FIGS. 3 and SA-B., when the head 200 is
assenbl eﬂlﬁﬁﬁbﬁh@p@mm baysitgh @03 |a>k<®dc®h;amk 350 ¢kos; garodistoe A2 Ydd frae ety he
rotary cutt _ one odi d bl adg, 3 T

L acant Vit ary Be e a0 il ks bl Fonstal alze 198 RS xed

bl ade 35Pi£xii@ndsais ubsHanid a;hleﬁ/u@axﬁ,@mbp I}m&@mt Re2 axi Heofheh@l afekOfnOfhet he
rotary cutter 300, which in the exe nmbodi ment i s the | ongitudinal.

axi s B- BOWrH coker $9tbamsl il fé?eﬁde%@mfﬁ;@ At dﬁguéﬁd Hpaeshdepdsivih 6apay s
achi evedelpys rauint | ngy g, ) ied B, 350 0L 08 LB 21, HQUSLNG. 208, S0 t hat

t he cuttl ng edge” 3 extends in 4 and

adj acent lohhguding titmﬂ; efigesuid0F lafusih €02 ok akcyniicte tnd0finterdPRE3darnar one
enbodi msnt the fixed bl ade 350 is "fixed" wth respect to its radial
di st ancelIPIERT Hecoids alernpigeathodingity the Cl‘ﬁé“*ﬁ%t“h’t‘ﬁ‘61]’?%‘ei4m3@‘6‘*“dﬁé‘iused

"h dj |
erein: emh@%ﬁvﬁ{umnaf R of Shd 'Px‘iiﬁ; i azta@r a%{iéleg%%%% IR %e"‘@?«{n%nﬁﬁa

vi brations nmay be art dtothe ar‘id or wherern the fixed
bl ade BSﬁM‘mwfa)onamk(yzxmaan:alh,ate slightly in a manner that maintains the

Fadi ol dlIGEShTe FRLBr O Tt dEP t henS SR o AL RHh R 0308 ade

350 may M?Qﬁmﬁeé(@:'eﬁlgto’%trhéaﬁ@ﬁ%r@f&%hm!abh %@/\@{dﬂndfiﬁﬁe%bah%mtmt he
axis of rotation B-B and the tubul ar housing 202 0641 When the

exenpl | f Ppidsegbotde rdddt of Seasbelabbedsing he f@meﬁl lmgdeidg@ 1858 efiatipepideded

'bl ade 350 ex entire f. therotar tter. 3

oot i mg B 38895y BuRRe o EuRh b shEv S0 DR LT R AT i 0

cutting gUgRSh3&inOE0L NRY FOLRMHEH E@Hin3 AR §Or’ a§i\3hQiuhﬁs_ afdu8 il MRrdtidn

cooperating with t he cuttlng edges 307 of the rotary cutter 300 to shear
f

hai r bri$tPes fhsHenetindehe mbﬁigtl%s teube g yopeeradtbandiead blade 33biwr 400
is activated. a h r 04..0f, Q S gai,nst and
oved al »g}zﬁ‘fiﬁ? ’181;{( \f (hd 9{% M\Sﬁ%& d&m % Q§;t oﬁ‘e?‘%ﬁg‘e &rauﬂiﬁﬁ?%\ﬁ 6}*
cutting gaipr 82 Buriter detszegmaﬁh porpexd, she obet wedavet 148 cutihe Hggzedga 635ilthef t he
fi xed bl ade 350 and the cut :%gg edges, 307 of the rotary cutter 300 during a
cutting BPeR serl7 R Femaln 58 %ﬁtmdﬁfiﬁ% frcgitsiedbe papeaoy of shepag 288t er
than O, 5, QW @Pd@QRtionally no greater than 2.5 nm In one enbodi nent,
t he

{0056] 1n certain embodiments, the tubular housing 202 may alse comprise an optional

opening (short slot) in the rear face 203 of the head 208 for allowing removal of sheared
hair bristle debnis from the mnternal cavity 211, Such a feature may be especially usetul
in embodiments i which a bi-directional heheal rotary cutter 308 is atihized (described in
greater detail below). Finally, as can be seen in FIG. 3, the fastener elements 201 are also
part of the tubular housimg 202

{0057} Referring now fo FIGS. 4 and SA-B, the rotary cutter 300 s of a hollow
cvimdrical configuration. The rotary cutier 300 comprises a ovlindrical body 301 having
an outer surface 302 and an inner surface 303, The mner suwrface 303 forms a cavity 304

about the longitudinal axis B-B (which is also both the central axis and rotational axis of

14



cutting gap 325 has a fixed size and thus can not be varied and/or

adj usted. As shown in FIG, 5.B, the cutting edges 307 of the rotary cutter
300 opposwotha/mset7i ng edge 351 of the fixed bl ade 350 @#amilBzp1gh@asd ng of
the user's hair between the cutting edge 351 of the fixed bl ade 351 and the
cutting edges 307 of the rotary cutter 30.0 100651 Referring now to FIGS.
3-4 and 6, the structural cooperation of the various corrponents of the head

200 in the assenbl e ta further discus t he head 200 is
GPOPRBR - T s R A T 4 g e e 1AL R e

rotary cubliel BO0.apdsppenably oain! &d H-eh@rmoisscgsﬁﬁbil@ fe capabios iQf
rotating the rotary cutter 300 about the |ongitudinal axis 8-13, [0066]

Accor di ngotisied oniireib edi iredidsoiobe rdier wpmagfeﬁiﬁ drverstd ondeteiheithoegecia00 | s an
el ectric r.and is Iectr oupl. t he ource 105 housed
" the naRa e 180 ssSniubl PhbaRel iR HiEh bR e e BGPTSRt At he

not or 400, gampnpe powered by alternating or direct current. In certain
enbodi ments, the notor 400 may be a brush less type notor or a brushed
mot or t y[es8kkky @@tamyutb%é Sé?i‘*cf@rté@r @i‘fﬂi@é‘?ﬁélﬁe’s@i’t ype! mpeee: apr:fsrufésear%ﬁpe a

br ushl esgloggdx%L ?fo% b aur [xi h FhSHNGd ?nglaﬂéal%ugqu ! FPHQ I;C\V%?"q et

power ed ect-curren ectr|C|t an’ & ronlﬁa con?rolled
conmut at mﬁm Hs yesiemd (feon @mwt@i Jueflat ésamsfﬁadx Bhdrdcal hm,hm &l teanimmdtiat i on
system based on brushes, present in %he brushed notors. 0067] . The not or
200 i di RS HHEEIEEc a3t o RS sl 4 ChiReT e edindey (4 &Lwd the
rotary c r - 41 Sy met er
that | s Sl ciflOC-E I, B T Bnce M (ke Lor e T B Bl 1 200
has an odmguetsdlmrrdn}am betapden gﬁ}hwdnmmn 1iBe m!mfndm gﬁfb iam)tﬂihmm eqindde @8nt, the
not or 400 has an, out ELU(EI anet.er n a yet further

enbodi meRts, HARENTHEBPOABE hHE ‘B‘r‘f“b‘"ﬁ‘t @e "3}% ‘é?‘“ﬁ’e‘f)wé’éﬂ " nmto 8 nm

[0068. 1 {gnsb EQ&F&Qh@%&w‘sﬁmil’ud&b@xl&i@;ﬁé&d RRERE cde MO ENIB: HaggifiREel N
i nterchangeably with phrase "el ectric notor assenbl y", is intended to

enconpasenbébnasis ent yi dfc patins edgrs 7t is dsht by dhesharp aﬂerp@mr m‘t e

h I [ g
of 1 or qug g bFR st s PHAGHT B PR ab®isfh e R ag GRS e

anot her #i@gm308. :aneMIssi 00 a8l @RBRonkd stiluel Bekhks Hﬁ&@ﬂﬁ(ﬁ&&ﬁ[ﬁ@l ya [0069]
As di scussed herei nabove, the size of notor 400 is selected such that it

can rot ableraline of spasey-apalt cemaodeest 307 alrrding Bam hercuins suracsHBedf 88 as to
effect shaniiida 1&apsheeri ng

{0060} In the exemplified embodiment, the spaced-apart ridges 385 (and thus the spaced-
apart cutiing edges 307) are in g hebical configuranion about the cylindrical body 361, In
an alternative embodiment; the spaced-apart ridges 308 (and thus the spaced-apart autting
edges 307) can have a helical configuration twisted in one direction (hand) from a first
end 309 of the rotary catter 308 to a mid-point of the rotary cutter 380, and then twisted
in the opposite direction (opposite hand) from that mid-pomt of the rotary cutter 300 to
the second end 310 of the rotary cutter 360, Such a bi-directional helical rotary cutter 308
may be ased to impel the hair bristle debris 10 2 mid-point along the head 200 or away
therefrom, thereby facilitating removal of the debnis.

{0061} In further embodiments, the votary cutter 308 can be of a segmental configuration,
namely the rotary cutter 300 can be collectively formed by a plarality of cylindrical
segments, or hollow cylinder shices, wherein each segment is formed with a plurality of

evenly-spaced, outwardly-projecting ribs 305 and cutting edges 306 on its outer surface,

—
L



the m nimal contact between rotary cutter 300 and the user's skin, and
considering the force required to cut nore than one hair sinultaneously.
Si nce notwo 2pavd8etTAance correl ates to the size of the mpCconBAA0pooR$e size
limtation of the notor 400 can be derived fromthe follow ng:
considerations: (1) the need for a conpact m nimal notor size which
projects on the w dth of the shavi ng head and the size requirenents of the
power sour tter eed for sufficient ue an speed
Fo"accontid S F i S e PY PofabianeHau Rpo b SARAPHIOHAE PG riang
the samey! L& QY QinbblenAs SEIRLYrOLutBBIOLAT Ve M &8 @onﬁnﬁﬁ tfag ot or
400 is, inturn, located wthin the internal cavity 211 of the tubul ar
housi ng P@@ngTHEhE noser %ﬁtdwba‘p PE5icitsascba pitedoaopdaient §f the masmdwRiDthef t he
t ubul ar housi end cap 205 encloses a first end of the

|nternalt@8bPﬁ® ffﬁmdﬁM‘Wdiﬂ ar"fousi ng 202 and a first end of the

cavity 3(iso att&enraotnartyucmmer }3% SALW kakh Yihe tihad samond 188806APH206 | S
coupled to the second end 213 of the tubul ar housing 202, The second end

cap 206 eprskigedha fsedonadeddlor mpwnthidpsent davioiary xutlep30Phe In uial ar
h f f 300.
The 11 spnasdiigad iBEERACORRE 33 if DGRl e ipf N sbRh 8 B bt e

212 of themtsuhdtaaewhousﬁxeqt@e&)im B8l thendecanthnendy pami2D6 flar asis afsecond
transverse wall 231 at the second end 213 of .the Eubular housi ng 202. These
t r ansver S8R qf shomgry sutter 3085 whichiip teexemplishembadipeyt soke brafwintot ar y
cutter 300. fg gm f nd.. o - k h ge the
not or 40%9a§ggeI§2?F%c nﬂg§ﬁ§€g$%$§%gglg¥9%g%ééﬁ%gﬁdgﬁ?@EQEn%E%E§g§?ﬁ

al t er nat moemmduhnerms.bictdaéi'\t)rtaml&vaﬁ«sht eogkinm R85 5280 tt@&lzttdq e Ifdwd to be

fornmed by cap-Like conponent. e i,ntegral forne of the
tubol ar WoUSAG 562 CRe rdre P A8 anRUERET o ehfipRg efon T He Ranal o
100. Furthetmpa&.oo0hil e the transverse walls 230" 231 are exenpllfled as

flat plate-like structures, in alternate enbodi nents, the transverse walls
230, 23110983 trakes chdoflprm.ofe plosrishlat ddRsts “dixedt ov itndfsoect donii ralidlons

h f d | d d h
of 1 ho 19 HgvePon ERrS S8R Ok f 1Bl pll 0B Soef Tbkeh R =

i nwar dl y=@xiendiniadad idoRe8Bodddnt3ddre TS bitk&lond Mkl R inhRatd ROMH250 i s
mounted to the first axial post 332 while the second annul ar bearing 251 is

mount ed figed Weds d8Bradiaxivdierpodhe 93@1 blade 38 rapemppily taasiefbddhtert 8 bot h
of the a{,nrr c’t‘r the ‘t%}n’lﬂl% &59&“%5% Piubts ﬁn%ﬁl }%Jdrt?ﬁé} b%«t&m&mﬂ%‘sﬁer
beari ng can be uSe con resent "1 nventrion

i ncl ude, amri ﬂihﬂxtﬂa dlsmntsathem;onpl Bi @rﬂaeartithﬂgﬁnbcaﬂnaaztknbw’ixaﬁﬂsde s onar

sli ppi ng, bearings which are based, on rubbln surfaces and typically a

| ubri canb® Wimiwéﬁeﬁftéaaeyd%énw ARy BICS tobotp syt Yeh%fﬁn EBEREE whi ch
has coef fil.¢ligMs 1Rfisif,k 181 on of about 0.05); rolling elenment bearing, also
known as ba?ﬁ ﬁeaﬁﬁﬁ s which are based on balls or rollers (cylinders) and
restr|ctﬁ@n4ipﬁgstmnm¢na@neﬁanbémmxmgswﬂmdﬂﬁidwumanheahcﬁétotﬂmtb@dta|n

enbodi ment e annular beari.n 251 e t.he form he outer
annu ar Gt OSBRI A GIEe 2R 30580 buler BT T S G

annul ar §P&E@R@§bhﬂy@ﬁ@%@ﬂﬁﬂ@@h@@ﬁﬁn&ﬁu@%ﬂ!ﬁk@mﬁmﬂ@%ﬂb?@t@Qﬁ%&k@bﬁ@% of
friction wth the noving part in contact therewth. hi certain alternate

enbodi medfitsso sstio be gk uorfren gbonchamigenth hgsuivmy cdpes W8 ditlmuotary cnttarailr e.

Finally, r ude segrm a r.in certain
erbodi el Sok S s ARE U pefbn At E SRR Ry PAPRIRY Bl Ehe
first en@tmﬁ@&mtmtzteefmat Bty 264101 Bk 1300 200 id hesdki rd§§m§fr».ﬁ§ﬂ$ﬁ@ﬂh’$§3:iim the230
while the second annul ar bearing 251 rotatably mounts the second end 310 of
the rot afyjicdt pep eBvodgnt. rﬁaf@@’é@ﬁ“d I thenivarde orifipg 288 325 e designsd tannul ar
beari ng N t I dis
coupl ed %\5&3}%2@ e?ﬁrtfé\ét tﬁtu’? %%% dtttﬁ's g\b{ltaﬁgdecjl}?tarnﬁtt%%%ut&w écﬁ G 309 .80d

cont act | mnzgagen’an:ttitwtt;h}gdta:mm_nepe:smmf anﬁ}r&}antofdnt}hm fetayhcedt 85 300. The
second annul ar hearing 2M ho mev abuts the second, end %ég of th rotary
cutter 3@‘6"‘3&"?1@"F‘s’?"ébugt“édmﬁd’ﬂtlﬁeﬁ ROHGHER B T0 B t Kot S&“BE‘tft 300
via bearing posts 255 (best shown in FIG 7). Because the second annul ar
bearing 251 is not positioned within the cavity 304 of the rotary cutter
300, it has a larer central opening 256 than the central opening (not
nunbered) of the first annul ar bearan{ZSO More specifically, the central
openi ng 256 of the second annul ar bearing 2M has a transverse
cross-sectional area that is greater than the transverse cross-sectional
area of the central opening of the first annul ar bearing 250. This, in
turn: alloms the second axral post 333 to have a Iarger transverse
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a cantilevered manner. Mre specifically, a first end 402 of the notor 400
is nounted to the second transverse wall 231 while a drive shaft 401

ext ends fworma/serend end 403 of the notor 400. The dri PeTARZ11/0000%0.
non-rotatably mates with an internal shaft engagenent el enment 375, which is
in the fonn 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 notor 400 via the nmatjng between the
| nt er nal CUHBE BRIREB AR R I0E SR HE Vo T AT AR roUnt ed
by the appulsal 1REaHHNOS120907 SOhe *btatl Qu@NISH dQDse FkQuullRQL8bYsPLHEYLdI Ng a
bal anced coupling of the rotary cuttér 300 to the notor 30 and the rotary
cutter 308dibintid A% Keritgbidaamg rdube mepr20Rir WOOTHL thascurery pdirelblabbibe: t he

100. e W Bty 4 bt EebE B O ol IR B RE N her source 105 by

el ectri cploasPRERELQY SoR0BAFIGD184WECH, thenstheurak esRlckflcadoemRodiimAt are
wires. In alternate enbodi nents, the el ectrical connectors take on other
forms, i¢RePRATIERE Plthr herg VY0 isuhe avenbigdtsite vald beifeshanficomadc tVicn the
materi al g, electriGgal conpectarsap1A 50113 are operahl v.coupled to
the. ot ordggtas “Easblsaon il DR A A iy R RS RIS ARG Che
second afaid anthedbbaghRSbupied thiretcchaninelbeSQgabiOne eothinioighotahe cavrul ar
bearing 251: the electrical cgonnectors 501A, 5018 extend radially away from
the | ongtrhonhihedspstndnagagh-Bnt o the handl e 100 via the nost desirable

path sel @%ﬁﬂ«c&&@iﬁé%@ g{/%?&l. SHifbaR AR gb&%gﬁﬁﬁv%ﬂig?,ﬁg{anﬁo&ﬁ’%{Iﬁ ng 5&;9.

driving ani sm house thin the head inc a conpact design
and t he tlogatimgonaal Is décttitedlynotipkil ze dhinpwirargsoparet B)Sviicukedit the Haedld 200.
Such a design. also elimnates the need to house the mptor 400 or parts of
the dri vEot ?Sa#s‘*ﬁ? 3 %‘“‘f‘tpgﬁé‘ﬁ‘i 'Qh“?‘ﬁo’a‘?@e‘pér‘%f‘&* HEUSPIog LI -aeg‘r‘-&ﬁgf urt her
enabl es sphgbankih@lor Yottt @hndRd SHRSHARLIRbINmMAOr Akl PR £% GRET@L Lon due

ke

to the central and coaxial position of the notor and rotor, :Further, a

m ni mal bestless whe meveng parsbed staqupe.etid/ahehbe g qoechot odrelebbiitres to
the mininization of ¢ nerﬁ% gosﬁi)édlie‘ft“o fricti Qn’{‘ls‘*l ack %Q.d,ﬁsl j“&ga\_ﬁeﬂ.

t hereby SUB%t Aft Wﬂ%@ev&é« TSP RS tRETR 1LY ARGV RRTET T ST AR el T"Es t he
wear andistiR@lrdd ROGRG- IR Bictdde PEES Rk kitckBAMILOEVR1IEE aRsHuSihan
mechani sms. 100761 Anot her advantage afforded by the concept of the

i nt er nal #HyieRbtiorcppeetisiebasioabopr weeredg! eupapalon sysere basdlontjuthes.asri ve at

very hi g&gg&(?%p&m%gmﬁg& alkqn of the rotary cutter unit, di en by an
i nternal *driving mechanism 11ence, the scissors-like cutting action
(ener gy- g6 Cif Bninocut40iing direelanied i) ac 0w pk dekavbidwahin the envial b4 ofdtori zed
shaving head affords the use of relatively small, |ow energy and hi g{h-speed
el ect ri cT%E¥ SpHer 386, 1o one embodument, the motor” 400 has an outer diameter that 1S equa
fo or less than 12 s In another embodiment, the motor 408 has an outer digmeter
between 3 mm 1o 12 min,  In vet another embodiment, the motor 460 has an outer
diameter between 3 mm to 10 mun. In a vet further embodiments, the motor 400 has an
outer diameter between 3 mm t0 & mm.
{0068} 11 is noted herein that the ternt "motor”, which s used heremn interchangeably with
the phrase "electric motor assembly”, is intended to encompass the assembly of parts
which transform electrical power to mechanical motion as a requured output forcedftorque
and speed.  Adjustment of torque and speed is typically achieved by inclading 8 gear
andfor another form of transmission element i the electric motor assembly.
[0069] As discussed hereinabove, the stze of motor 400 i3 selected such that it can yotate

the rotary cutter 300 at a sufficient torque and speed so as to effect shaving, considering



[0077] The internally notorized shaving head can be constructed with an
internal driving nmechanismhaving a capacity to rotate the rotary cutter
unit at awependsefr4at | east 300 revol ution.s per m nutePCTAPI011/000280
Alternatively, the rotational speed of the rotary cutter unit may be at

| east 500 rpm 800 rpm 1000 rpm 1500 rpm 2000 rpm 3000 rpm 4000 rpnt
5000 rpm 7000 rpm 10000 rpm 12000 rpm 15000 rpm 20000 rpn1 25000 rpm
30000 rpm_ 40000, r d 50000 r e opti mal eed ation is
oF T oot oy ety L aABEBREY PG GRS GOPHEL CHo MR SRt Bl OIS { o
current apd: VQlha@8o SURRhLBUHAL ohb &l §GlEeIBEOT 8iREBMmORE RABLhMARY use
of an inline drive transmssion, namely a particul ar assenbly of gears,

pi ns andcarh@datky kahe noe n’athleymﬁsre%ﬂﬁt therseglpritaon aichenswr AR Lmubq)(imuepleed of
a notor

R L A R A e G R e T S

not or i n)rhft‘;@ts* &t @ RakityoMmE o 2edh&aawkinge figatedquiesented trttegstem sofeused
her ei n: t hrase "inline transm ssi on device" refers to drive

transm s@iﬁﬁﬁf\ denpiidn) the rﬂeg%wf spdieienpiratr 4nsl sppetb@dcrpInplig ﬁmttarrdteﬁemﬁt or,
namely the. et OF moWURAE 0 2Nak! AN of € gRaGRGX output shaft share the same
axis of rota P M €sion devi ce ma i ncl ude epi cyclic
geari ng, r{mrrupt Bmetsaﬁyhge‘am mgau Sumh 300 and Iztnenzeag:eaﬂn EXQ 115305, A0 atRiny loigin

selected sqQ as to increase the torque of the notor and_reduce jits ?peed or
the oppoSPt@erdepriidizlg obmeHi! %tr%tﬂéc?ﬂ?mf%r HEH 68 PEUSCORHEAR et ati on
out put. gtet £ 30 HERYRIRES1R0dnE Qﬁ" YR ﬁ%‘t‘@ncf’@'{ 1 £0 gn&ﬁﬂ@s 4 RteLpabf éﬁe
notorize avi ng head presented herein are é as discrete and

separ at einpandiscak oy 2t}kle)tSrhzkaztmidrdtmsmg;wanmddeﬁrmk.mi @t thdHowewe¥d siotie of t he

parts descrlbed n manufactured as a union with oth arts,
forming XY ﬁarfe%é’na*ﬂﬁaﬂg *ﬁhr&ﬂm%mﬁ hel IS EArPEY fe e T i
singl e ce@tﬂiauﬂ%tm(stmcanwb,ettﬂr aﬁﬂttayzeﬁ Rl & ta/metr L§§Qﬁ RRe tn%m;tooml
Referring now to FIG™ 8, an alternate enbodi nent of the head 200 is
exenpl i f ey A athbeg ttdtrrﬁfertmlat!e*’e’r%emﬁmumaupbﬁt thorraofy hd urmttmrmmo

extends t e.second ap ring 251 ra an. the ctrica
connect ordieBdih, TS (BT ST Fab o8 K d e B AL Bk PR R B o e
to the npkeibidRhopkib)eot heils eondomral capQ@9b f33% d o khiederse NV 283 used

t hroughout, ranges are used as shorthand .for describing each and every.

_val ue t Mdbe pesop end A13 RBthe drlydar hawging A0de TheteHransyHee wahye3b 2! gesigel ect ed
as Lhe LGrLIKe G ANGLncNLANdLALOMo fbln HEFELENCEFELt Sy Nehg) N are
her eby i ncor por ated by Teference ih iT ent
conflict ;qmd@rhdettmﬂ l:tinh@st‘t tha niduer 4iesd retecdtcsbhmwre; scftiid AL Bam (I}r amﬁ'ﬁé ed

reference, the present |sclosure controls. [OoséiﬂggﬁlsgaVI g app rat us,

accor di nf T56RELMETEHD SHTIRERED Bithe Fanpresant Wik U OEE i ’th t he
shavi ng r#%gd a&cermr;&g LBQ&}&%{ {KDQQ! e éﬁpdlil‘?sﬁz@ttn a@eﬂ‘?‘i BL &aﬂlbl?i@uused to
effect close sh av brlst es, suc human. facial hair, rapld y
and safehmnn@@BBQ&rhhhukephﬁadnﬂﬂ@mahxwadmgunmntmehhamriaﬂ §eﬁapem&, t he

shaving a tus resent hergin can be t hout | ubr.ication
or et 1 HoTBrEs HenBers Befio 3o 24l A meRgtiRt i fetiscatni e

si nce t hgwShay RGoFRRAfAtHESREESENLENs Doy, eBh chs thRSRE QM SCHESObRRELT ON
rather than pure scraping, the apparatus can be used effectively under wet

or dry cgnds yidGersonthtiang el dof, anfltchpalkso beqetiltmmg apiiet mebingrentdegiad.

conditio ai.r or. skin retr Qr condltlonlng
o "the n7 PP PPRE HanBlent Wae, 28, 31 3PE <ol Ghy Bt e ne.

ski n/ hai fwlydit heua@;raleeat pm 832,888 eMhe drst RELyISNRMHAY 260 POSHALOR (ha.

| otion and/or_ a foam i s noted herein that Pretreatnent or condi tioning
of the hHis agpl pcer‘(ﬁﬁz “élﬁcste secpré peirrdiceany dF1 snmepiird i B seradshidli ng
process r d 08 nplary
D de of %Jé ggf‘ [‘ﬁzt&h Vr{ﬁ%tz@@%ﬁ{b% %enP r%%r’?@t fﬁc dd?tﬁﬁr%t B%arlsrgg %b. 23 u%?
grippingtkhmnaﬁmaﬁauqa:atmhamdt@eh@&,“pandunamn&ehua@;swh&e&n&ﬂ&ﬁtﬁereby
turning the apparatus to, the oper.ational 5 ghlch means t hat
rotary cbfepet ! gW“8¥ *t‘%\éﬂﬂné‘aél“’zf)é)‘“t‘?“rﬂét %E?tﬂnﬁﬁ)ﬁ‘&é‘“a Cs P ES SREPE Fat i on
of notor 400, which is powered by power source 105. Once the apparatus is
operational, the user presses front face 104 of the shaving 'head 200 fl at
on his/her skin, and glides the head Q0 across the skin at a direction
which is generaIIy perpendi cul ar to the |ongitudinal axis B-B, The
direction of notion can be a forward or a backward notion. However, hair is
shaved (or trinmed) essentially w thout novenment of the head 200 with
respect to the skin's surface as hair shearing occurs as a result of the
reIatlve nDtlon betmeen the cuttlng edges 307 of the rotary cutter 300 and

1 r - o ~r—a o P



skin. However, in certain enbodi nents, the head 200 is noved by the user
across the skin's surface while the head 200 is pressed against the surface
of the skwp2en/ms47o ef fect shaving at other areas of treTdR2m1/800280CE i N a
continuous manner. [0084i The shaving head presented herein can al so effect
hair cutting at any distance fromthe skin (where the hair follicle is
found), leaving trimred hair. This hair trinmng can be achieved by adding

an exten lon to the shavin ad or buildin desired.tol erance/ gap,
Pt A R T T SN R

grow ng ?H}?sf(ﬁﬂ%ii@t bPudd & %Ei%é{hiﬁ‘%@ ls%E@Q&@z AT CGARNERROAAS LGy tdre
| ength o he trinmed hair. 1008 ile the foregoing description and

dr awi ngsﬂrcelpn edahputt hesS exeiph a:ﬂw@mb@@lmgemiss iom»tnhﬁ wassewm mheit don, it
will be grstg@}d that Val‘{lﬁ ons ations ang substi tutions
may be n&dsd RePEn Wit Hsut® 8@8‘? 3?%% Fy BFﬁ‘?’hé“‘ ?J. ‘r‘. PagRH S REPRE M he
present ﬂw@@hmnwas 16kl dniddihe A CROMMAMN | oG 64323 251 RofardiCwbar, 1t
will be clear to those skilled in the art that the present invention may be

enbodi edfirfi @t ferowgepinglag »fxﬁwm ofghe astelipess 382y dhyendans 35 phasportdrons,
Sl Z€s, I}g x‘Mr sng LQ%A\ & k}%z ?mgm ('?{11;&[ 4 d&RY d?qmgp’ﬁp{ﬁﬁfng\(va#) hxqg]{hp

departl ng from e spi f essen chafactert st e skilled

in the amby mﬂ}iaxta@pﬁﬁﬁkﬁﬂﬁré\h&i tiheertaty eindrh @D ebydhgents ad lakt Sharainghe
nodi fications of structure, arrangenent, proportions, sizes, materials, and
conponenPEIARY TBHh S S et ISB AT AT e gy, CBe GETE @RI NN NCiECh ar e

parti cul ﬂﬁéﬁﬂﬂ%%?ﬁ’ﬂtﬁ&R&E'J}liﬁsd jid onments and operative requirenents
wi t hout artin romthe princip es ‘of the present invention. The

present | 500(31. bﬁh®$md wnblad |bmn'u.s 230 eumtaébefmnm ttbc bestconishife nt dhe rotak|
ve and not rlct ve, e of i nv ntlon

respects as h% 3_{ Srét @OR I)Qe

bei hg. defiiitedvByb Pha spEnte rAPH YHRA SR LY REIEAETT B0 ng

descri pt jy@0nQrthe ROl PRAEI6 orThekdBnWidkr B0 ¢ ald®doh@ transverse wall 231,
The first annular beartng 258 nests within the cavity 304 of the rotary cutter 300 and 15
coupled to the first end 309 of the votary cutter 300 via comtact/engagement with the jnner
surface 303 of the rotary cutter 368, The second annular bearing 251, however, abuts the
second end 319 of the rotary cutter 300 and is coupled 1o the second end 310 of the rotary
cutter 300 via bearing posts 285 (best shown in FIG7). Because the second anmalar
bearmg 2581 13 not posttionad within the cavity 304 of the rotary cutter 360, it has a larger
central opening 236 than the central opening {(not numbered) of the first annular bearing
230, More specifically, the central openming 286 of the second annular bearing 251 bas a
transverse cross-sectional area that is greater than the transverse cross-sectional area of
the central opening of the first annular bearing 256, 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 axaal post 332). In certamn embodiments, this 15
beneficial because the increased transverse cross-sectional area of the second axial post
333 allows the second axial post 333 to mamtain its strength and structoral integrity
despite having a channel 302 formed thersin through which the electrical connectors
S01A, 5418 axially extend.
{0073] The motor 400 i3 mounted within the cavity 304 of the rotary cuiter 380, In the

exemplified embodiment, the motor 400 13 mounted 1o the second transverse wall 231 in
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A shavi ng apparatus head conpri sing: - a rotary cutter conprising a
cylindrical body having an outer surface and an inner surface formng a
cavity, awmoO2a1pis7al ity of spaced-apart cutting edges epCeEnBimgodoegmm t he
outer surface of the cylindrical body; an electric notor |ocated
within the cavity and operably coupled to the rotary cutter to rotate the
rotary cutter about an axis; and a fixed blade having a cutti ng edge,

the fixed bl unted acent t tar tter so that a user's hairs
Lne 11 xed, blade mpunted afl acen, % HPE R T8 e P Rin b atiel ag

edges Of jhtRecJn@l@nYe & & 81 230 btk ReirvekRLlY 461 ELERId Sorh AlREd RGnd%e3 e
shaving apparatus according to claiml| \Werein the rotary cutter further

conpri seézeampmr«éim t yTiof t‘spacé@tﬁaﬂ&t tnoniidgesdlpriotteudiing abr onebile siodt-er
surface of the term surfac ) that
col | ect i urgOt aner PIP pBRELS B fhenfGER of Rat PR B Rl o P b B Red i o
the ri dg&ﬁqmrmrm@ Lﬂgzdttla@a KM% tmg;t@t@gﬁ@wtut{éaemot;aﬁm gk e fseerdtha the
shavi ng apparatus accord %}\ o claim2 wherein the di arreter of the

r ef er enc®tEy|Hged & dfﬁ» g yathgengier &k risgthmmateedetyean the intgra! shdivi ng

apparat ug, ﬂg@ﬂuﬁ%‘? Qgredjﬂgm;do l ;\Qnﬁf,ﬂ? fpg! ﬁt'd”g \%mﬁt?cdgbxv\/qg :«ﬁt‘nﬂlt& tlgar {w?s'mat er

of the cavi rotary ter Bet ween nmmto nmm
250, 251 at its ends 309, Sii}, themby pmudmg a balanced coupling of the rotary cutter
308 to the motor 30 and the rotary cutter 306 within the tubular housing 202,
{0074} As mentioned above, the motor 400 1s electrically powered by the power source
103 in the handle 100, The motor 400 is electrically coupled to the power source 108 by
electrical connectors SO0LA, S61B which, i the exemplified embodiment are wires. In
alternate embodiments, the electrical connectors take on other torms, including plating of
sarfaces with electrically conductive matertals. The electrical connectors S01A, 5018 are
operably coupled to the motor 400 at one end and extend axially from the motor 468
through the second amnular bearing 281 via the channel 502, Once through the annular
bearing 251, the electtical conmectors S81A, S01B extend radially away from the
tongitudinal axis B-B and mto the handle 100 via the most desirable path selected.
{0075 There are clear advantages in having the entire driving mechamsm housed within
ihe head 200, including a compact design and the locating of all of the motorized moving
parts within the head 200, Soch a design also eliminates the need o house the motor 400
or parts of the drive ransmission mechanisn it 4 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 aumber of moving parts
is requared, which in turn contributes to the mintmization of energy loss due to friction,
stack and slippage, thereby substantially decreasing the noise and vibrations, as well as
the wear and tear plaguing many of the presently known drive transmisston mechanisms,
{0876} Another advantage afforded by the concept of the internally motorized head 208
presented herein, is the ability to arrive at very high speeds of rotation of the rotary cutter

ant, driven by an internal driving mechamsm. Hence, the scissors-like cutting action



5. The shavi ng apparatus head according to any one of clains | to 4 wherein
the dianmeter of the notor is between 3 mfmto 12 mm 6. The shavi ng

appar at uswbhead/®meer ding to any one of clains 1 to 5 whec®iiR2aiiveooesx ti ng
edges of the rotary cutter oppose the cutting edge of the fixed bl ade
during shearing: of the user's hair between the cutting edge of the fixed
bl ade and the cutting edges of the rotary cutter. 7. The shaving apparatus
head according ta any one of ¢ furt her

tubul ar OB RSV e Sisn o esls Ryt tih@i%ff*brv”@mi?fg%%aw& v

mount ed el QL hel B8 of REAIVAA aﬂ?ﬁ!"kﬁ\%u&fu*@ et kidbubald HQYsE BYwyr@nd the fixed
bl ade nounted to the housi'ng; and an €l ongated slot in the tubul ar

housi ng 877 hige aigagbageteiyed srougHead ntebnatnstasied pidfantthertal Buliag
housi ng,

£q§}§lo&'gg£ineq‘b% % e ULt “%ﬂ Hgg Ihae 2 xed%$ age %Bg an

edge of PREVHBHLIRYGE AHEPEURT Prig BBl BFY RSP Kah “bP 28 %% ¥nldfg

subst ant {c@bhiyiopap@! hihiet @mbheni@th@ively, the rotational speed of the rotary cutter unit
nmay be at least 500 rpm, 800 rpm, 1000 rpm, 1500 rpm, 2000 rpm, 3000 rpm, 4000 rpm,
3600 rpm, 7000 rpm, 10000 rpm, 12000 rpm, 15000 rpm, 20000 rpm, 25000 rpm, 30000
rpan, 40000 rpm and S0000 rpm.
{0078] The optimal speed of rotation is effected by several factors, including the choice
of electric motor, the cwrrent and voltage supplied to the eleciric motor, and optionally by
use of an inhne dive 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 inhne transmussion device to control the output speed
and torque of the electric motor in the internally motonzed shaving head presented herem.
As used berein, the phrase “inline transmission device” refers to a drive fransmission
device, or gear box, which is placed inline with the motor, namely the motor output shatt
and the gearbox output shaft share the same axis of rotation. An inline transmission
device may mclude epicyclic gearing, or planctary gearing. Such an inhine gearing svstem
can be selected so as {o increase the torque of the motor and reduce its speed or the
opposite, depending on the selected motor and desived terninal rotation output. It is to be
understood that various parts of the mtemally motorized shaving head presented herain
are presented as discrete and separate parts for the sake of clarity and defintion
However, some of the paris described herein can be manafactured as a union with other
parts, formung a single continvous unit, while some parts described herein as single
continuons units can be formed by a plurality of sub-parts.
{0079 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
ammular bearing 251 rather than the electrical connectors 561A, 381B. Moreover, the
second annular bearing 251 s mounted 1o the motor 408 while the second axial post 233

is omitted.
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8. The shavi ng apparatus head according to claim7 wherein the tubul ar
housi ng has a maxi nrum transverse width that is no greater than 25 MII| 9,
The shaviw@ 2appss4rtus head according to any one of cl ai FET/AB20a1/8002%0er ei n
the fixed blade is nounted to the housing so that a cutting gap no greater
than 0.5 mm exi sts between the cutting edge of the fixed blade and the
cutting edges of the rotary cutter. 10. The shavi ng apparat us head

according to any ope of .claims 7 to 9 further conmprising: a first

e r ansver DES(RAr usgd Shrpisndie sfiennie wed it by duergrione b 38 gy
transver sguvall isakidan SRCAREE 808 Qlud PRALYRUEAL: BALS! 8ectd R thi fshiRRd
second transverse walls enclosi'ng opposite ends of the internal cavity of
t he t ubublbihe hoysi hyaddition, all aefetensts beedrhicregn awtiarabl earpomtedriy midrénrest end

of t _he rotary cutter ho_}t.h‘ey f i{st o Hansver se 1wa| l.; }a‘nd‘ cont dice Hsgcor&d
bear i ng Polat &I Roul g sl cinitanar sroehpbop db 4 et diePaEddsecond
transverg@r wal dited rdibrentheh SPRVINM GisapP@L AbmSolhead according to claim 10
.wherein the nptor is nmounted in a cantil evered nmanner to the second
t r ansver H88hh [ he 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 eftect close shave of haw bristles, such as human factal hair, rapidly and safely.
{0082] Unbike traditional manaal or mechamzed scrapers, the shaving apparatos
presented herein can be used with or without lubrication or wetting of the skin prior 0 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 requining pretrestment or conditioning of the
hair or skin. The phrase "pretreatment or conditioning of the hair or skin™, as used herein,
refers to any form of wetting the skin/hair by the application of water, a pre-shaving
composition, a lotion andfor a foam. 1t is noted herein that prefreatment or conditioning
of the hair or skin 15 not a prerequisite but an option of the shaving process using the
shaving apparatas presented herein,
{00831 One exemplary mode of use of the shaving apparatus presented herein starts with
& user gripping the apparatus at handle 180, and switching switch 108 thereby turning the
apparatus {0 the operational ("on™) state, which means that rotary cutter 300 of the head
200 1s 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 hissher skin, and glides the head 200 across the skin at a divection which
is generally perpendicular to the longitudinal axis B-B. The direction of motion can be a
forward or a backward motion. However, hair 13 shaved {(or trinumed) essentially without
movement of the head 200 with respect to the skin's surthce as hair shearing occurs as a
resplt of the relative mootion between the cutting edges 307 of the rotary cutter 308 and
the fixed blade 351, and regardless of the relative motion of the head 200 to the user's
skin. It is noted heremn that the shaving process using the shaving apparatus presented

herein can be carvied out by hifting and re-confacting the head 200 with the surface of the

b2
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12, The shavi ng apparatus head according to Clains 10 to 11 wherein the
first and second bearings are annul ar bearings, the shaving apparatus head
further cwoppigissy4an el ectrical connector extendi ng axipariip20it/oroesthe not or
t hrough the second annul ar bearing. 1.3. The shavi ng apparatus head
according to any one of claims | to 9 further conprising: a first bearing
rotatably . nDunting a first end of the rotary cutter; a second annul ar
hearing r nountin ond en rotar cutter and

o oot o o St PO Ger e RGIBTAT 1J° Prshd fhi HOtr 0% Hisctighache Gecond
annul ar beRE kighceaRdiet NERed@EioAk In¥eQult MRT: fHehheo Bkt Skihawak % @ f@@ndl e.
14. The shavi ng apparatus head according to any one of clains to

furt her denpissiotgr aress ¢ ths skibeariingn potatiaihy nwowit i ng a fIrSt end of t he

otary, oSl rhe ShRSRRARRLAL REAH! 08 £R) 2R K RHRLL 19 B WRsgRd end of

from the skin (where the hair follicle i3 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 from 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.

j0085] While the foregoing description and drawings represent the exemplary
embodiments of the present invention, it will be understood that various additions,
modifications and sebstitntions may be made therein without departing from the spiryt
and scope of the 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, sttuctures, arrangements, proportions, sizes, and with other elements,
materials, and components, without departing from the spirit or essential characteristics
thereof. One skilled 1 the art will appreciate that the mvention mayv be used with many
modifications of structure, arrangement, proportions, sizes, materials, and components
and otherwise, used in the practice of the invention, winch are particularly adapted to
specific environments and operative requirements without departing from the principles
of the present vention. The presently disclosed embodiments are therefore 1o be
considered in all respects as Hustrative and not restrictive, the scope ot the mvention
being defined by the appended claims, and not hmited to the foregoing description or

ambaodiments.
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a portion of the notor extending axially through the second annul ar
bearing; and an electrical connector electrically coupled. to the portion
of the nowor011/86474 The shavi ng apparatus accordi ng to amgTaR®i1ohooesmi ns 1
to 14 wherein a cutting gap exists between the cutting edge of the fixed
bl ade and the cutting edges of the rotary cutter, wherein the cutting gap
has a fixed size 16. A shaving apparatus conprising: an el ongated handl e
portion; a power source; and Jead portion coupled to a distal end
of the el ongated handl e portion, thgﬁﬁﬁgﬂ portion conprising: a
cylindrical rotary cutter conprising a cavity and a plurality of
spaced-apart cutting edges;

What is clammed 1s:

1. A shaving apparatus head compuising:

a rotary cutter comprising a cylindrical body having an cuter 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 hars 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 according to claim 1 wherein the rotary cutter further
comprises a plurality of spaced-apart ridges protruding from the outer surface of the
eylindrical body and termunating in outer surfaces that collectively define a reference
cylinder that is concentric to the axis, the ridges comprising the cutting edges of the

rotary cuiter.

3. The shaving apparatus according to clanm 2 wherein the diameter of the reference

cylinder 1s in a range between 0 mun to 20 mn

4. The shaving apparatus head acearding to any one of claims 1 to 3 wherem the

diameter of the cavity of the rotary cutter is between 3 mm to 18 mm.

5. The shaving apparatas head according to any one of claims 1 to 4 wherein the

diameter of the motor 1s batween 3 mm to 12 mum.

6. The shaving apparatus head according to any one of claims 1 to § wherein the coiting

edges of the rotary cutter oppose the cutting edge of the fixed blade during shearing of



an electric notor located within the cavity and operably coupled to the
rotary cutter to rotate the rotary cutter about an axis, the electric notor
el ectri cavbyotospi7ed to t he power source; and a fipkedBBiizd@28vavi Nng a
cutting edge, the fixed blade nounted adjacent the rotary cutter so that a
user's hairs are sheared between the cutting edge of the fixed bl ade and
the cutting edges of the rotary cutter when the rotary cutter is rotating,

17. The haV|n aratus accordi.ng § ower source is
rousod e T B A Pe BC LR A nuRs Fisd PdaniiRh bk R e or

conpri si Agarydufidd St 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 annul ar bearing rotatably nounting a second end

of the rot cutte econd transvers

of Lhe 1oL ALY Nt ol Qs lie,decont, L LANSYeLSg Al 1 ond B0 el sgtrical

el ectrical copngete Em@%zﬁteﬁdlnﬁlﬁma%}k@hd mht\o et damx{r@&m shifNaholhel second
annul ar bearing and then rad i al outward fromthe axis to the power

sour ce. v»shnrrfh@u@m%Cﬁgxt‘agb@ﬁémm ‘*Yé@é@ﬁﬂm@ theotiegddiipde mouiipdinghh t he head
portion ﬁ L n&onprlses a tubul ar housing having an internal cavity and
extend| ng “wden the first and second transverse wal l s, the rotary cutter

di sposed wi t hisneibhgudddierinahe @awlt l)(o;&fnntihﬁnﬁzubqiﬁ&fawb@minlﬁigt1eajitﬁuiahe fixed
bl ade mounted to the tubul ar housing n elo%%ated sl o in th t ubul ar
housi ng FBFA e paashsngythes %dtf%‘?‘ 187 fafing sdeq §F the frpdbbladipindar

housi ng, ,4 g@\e%%%}%(!nﬂefﬂeQé{tn‘ixﬁ%df?é‘&x‘ﬁa@gﬁgcgﬁiﬁé edBuihd ¥adBliAde ARG an edge

of the housii
10 the axis.

&. The shaving apparatus head according to claim 7 wherewn the tubulay housing has a

maximam ransverse width that s no greater than 25 nny

9. The shaving apparatus head according to any one of claims 7 to 8 wherein the fixed
blade is mounted to the housing so that a cutuing gap no greater than 8.5 muy existy

-

between the catting edge of the fixed blade and the cutting edges of the rotary cutter.

10, The shaving apparatus head according to any one of claims 7 to 9 further comprising;

a Hrst 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;

4 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 according to clamm 10 whergin the motor is mounted in a

cantilevered manner 1o the second transverse wall.

o
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cutting edge of the fixed bl ade extending substantially parallel to the
axis. 19. The shavi ng apparatus according to claim 16 wherein the power
sour ce i swhaosledeamtt hi n t he el ongat ed handl e portion, tRreThBZId1/p@®REI ON
further conprising: a. first transverse wall; a second transverse wall; a
first bearing .rotatably nmounting a first end of the rotary cutter to the
first transverse wall; a second. annul ar bearing rotatably nounting a
second end of the rotary cutter to the second transverse vall; a portion of
the notor extending axially through the second annul ar bearing; and an

el ectrical connector electrically coupled to the portion of the notor and
the power source. 20. The shaving apparatus according to any one of clains
16 to 191hwnereiaviigeppavivs peel achalingoalyme dfterd } hisren tedivstaed that is no
greater than,%g mm 21 _Rhehshaginﬁ%%PEagatus,ac&or %qﬂ to chiq316 wher ei n
the head™*“Bot PTBHEE BTSN PLRE S VEh (Far OSSP R HADFHY AT TP RAT Favi ty,
the rot agycitbditchndtGRREAL WD H#RetHeth@bNBkoCAVEE Yecthd hbrRidr Wi ar

housi ng, and the tubul ar housing having a. maxi mumtransverse width that is
no greater than 25 mm 2.2: The shaving apparatus according to any one of

claims 16, t 0y 23, Werehil.f UL LG AAPGERLSHE oPELNREN LR, G LNt Gloe of
t he fixed bl ade and e cutfing edges of“the rotary cutter, erm'the
cutting gap hasrabbirkedotika®y mounting a first end of the rotary cutter;

a second amnular bearing rotatably mounting a second end of the rotary cutter: and

an electrical conpector extending axially from the motor through the second

annular bearing, and then radially cutward from the axis toward a handle.

14, The shaving apparatus head according o any one of claims 1 to 9 further comprising:
a first bearing rotatably mounting a first end of the rotary cutter;
a second annular bearing rotatably mounting a second end of the rotary cutter;
a portion of the motor extending axially through the second annular bearing; and

an electrical connector electrically coupled to the portion of the motor.

13 The shaving apparatus according to any one of clanms 1 to 14 wherein a cutting gap
exists between the cutting edge of the fixed blade and the cutting edges of the rotary

&

cutter, wheremn the entting gap has a fixed sive.

16. A shaving apparatus comprising:
an elongated handle portion,;
4 power source; and
a head portion coupled to a distal end of the elongated handle portion, the head
portion comprising:
a cyhindrical votary cuotter comprising a cavity and a phurality of

spaced-apart cutting edges;

26



23, The shavi ng apparatus according to claim 16 further conprising: a first
bearing rotatably .nounting a first end of the rotary cutter; a second
annul ar bEerongsmrat abl y nounting a second end of the r@Canp2aubicess and
an electrical connector extending axially fromthe notor through the second
annul ar bearing, and then radially outward fromthe axis toward a handl e.
24. The shavi ng apparatus according to claim 16 further conprising: a first
bearing rotatably nounting a first end of. ﬁhe rotary cutter. a second
annul ar bear i ng 1ot at abfySIHEEAT NGO CbEBRE Bheray pAEnFiaPl R er

the rotary cutier to rotate the rotary cutter about an axis, the electric motor

efectrically coupled to the power source; and

a fixed blade having a cutting edge, the fixed blade mounted
adjacent the rotary catter 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.

17. The shaving apparatus according to claim 16 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 retatably mounting a first end of
the rotary cutter to the first transverse wall; a second annular bearmg rotatably mounting
a second end of the rotary cutter to the second wransverse 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.

18, The shaving apparatus according to claim 17 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 internsl cavity of the
tubular bousing, and the fixed blade mounted 10 the tubular housmyg; an elongated slotin
the tubular housing fomung 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.

19, The shaving apparatus according to claim 16 wherein the power source is housed
within the elongated bandle portion, the head portion further comprising: a first
transverse wall: a second fransverse wall; a first beaving 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 wansverse wall; a portion of the motor

3
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a portion of the notor extending axially through the second annul ar
bearing; and an electrical connector electrically coupled. to the portion
of the nmowOr2011/086474 PCT/IB2011/000280

extending axially through the second annular bearing; and an electrical connecior

electrically coupled to the portion of the motor and the power source.

20, The shaving apparatus according to any one of claims 16 to 19 wherein the cavity of

the rotary cafter has a diameter that 1s vo greater than 18 mm.

21. The shaving apparatus according to claim 16 wherein the head portion comprises a
tubular housmg having an internal cavity, the rotary cutter disposed within the internal
cavity of the tubular housing, and the tobular housing having a maximum transverse

width that is no greater than 25 mm.

22, The shavig apparatus according to any one of clans 16 to 21 wherein a cutting gap
exists between the cutting edge of the fixed blade and the cutting edges of the rotary

cutter, wherein the cutting gap has a fixed size.

23, The shaving apparstus according to claim 16 further comprising:
a first bearing rotatably mounting a first end of the rotary cutter;
a second annular bearing rotatably mounting a second end of the rotary cutter; and
an electrical connector extending axially from the motor through the second

gnnular bearing, and then radially outward from the axis toward a handle,

24, The shaving apparatus according to claim 16 further comprising:
a first bearing rotatably mounting a first end of the rotary cutter;
a second annular bearing rotatably mounting a second end of the rotary cutter;
a portion of the motor extending axially through the second annular bearing: and

an electrical connector electrically coupled 1o the portion of the motor,

]
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