MOTORI ZED SHAVI NG APPARATUS HEAD AND SHAVI NG APPARATUS | MPLEMENTI NG THE
SAME Cross-Reference to Related Patent Applications [0001] The present
application clains the benefit to United States Provisional Patent
Application No. 61/295383, filed January 18, 2010, the entirety of which is
her eby i ncorvpoeai/edsdy reference. Field of the |Inventi saTAE@02)02%he present
I nvention relates generally to notorized shaving apparatus that utilize
shearing technique to cut hair bristles, and specifically to a notorized
shavi ng apparatus that shears hairs between a -rotary cutter and a fixed

bl ade. Backgr Q4adoRizEN 8\ WGP WpBAR ATUS HEAD AND SHAVING APPARATUS
IMPLEMENTING THE SAME

Cross-Reference to Related Patent Applications
{6001] The present application claims the benefit to Untted Ststes Provisional Patent
Application No. 617295783, filed January 18, 2010, the enfirety of which i hereby
incerporated by reference.
Field of the Invention
{0002] The present mvention relates generally to moferized shaving apparatus that wiilize
-a shearing technigue to cut hair bristles, and specifically to a motorized shaviny apparatus
shat shears hairs between a rotary cutter and a fived blade.
Background of the Invention
{0003} The current methods for removing hair from the human body, by shaviag, 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 cuiting hair; and the screen
approach, wherein a thin fenesirated metal screen is moved across the skin, exposing hair
though the holes and cutting them by a mechanized, typically motorized, cutling element.
68604} In the sharp mzor 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 bair is cut by the impact force apphied thereon and by virtee of its stiffoess. 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 from the hardness of the hair bristle. Apart from bemg a
compromise difficuli 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,
j0605] In the screen approgch 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 sereen throngh 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 ai an efficient cutting coudition, the hair bristle must

entzr a hole and be perpendicular 1o the skin, requirements which are not always met



(0003.1 The current nethods for renoving hair fromthe human body, by

shavi ng, as opposed to epilation, involve two basic approaches; the razor
approach, wherein a very sharp bl ade is pushed agai nst the skin at an
angl e, thereby cutting hair; and the screen approach, wherein a thin

f enest r at ed wrettal/08s0# een i s noved across the skin, expbEiRgolnaesit hough t he
boles and cutting them by a nechani zed, typically notorized, cutting

el enent. 100041 In the sharp razor bl ade approach, the energy for cutting
is provided by the hand driving the razor across the skin of the user,
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shaving bead. In addition ey require notors with or

Wi t hout por"f%‘?ﬁ“’g B SRt & rsc‘} Cutih S%E- F !'r‘e gﬁ%ﬁﬁf‘%“ ‘Bﬁ%’s rotar ¥ a3 or exists
that conpr iphRied weBSh A RinoVirgkack Whdédbyar @hole sebai Gpbint RGIRMgR<farEd al ong
one edge o sl ot, guards_ projecti ng fromthe op ﬁOSIte S|ge of the slot
to a point en%é‘ﬁ napeft yCHTHR aedet DY et citlt BicHignab dgatact Rerewifht f458 WERRE and t he
guards being rigid with respect to the casing, and a rotary cutter wthin.
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in frictional contact therewi th, such means




conprising bearings wthin the casing. The bearings each have a pair of
projecting arns and the casing is provided with a slot adjacent each arm
Sct screws project through the slots and into the arnms while another arm
projects fromeach pair of arns at right angles thereto. The set. screws
proj ect threupglnyiset7easi ng and into the | ast naned ar nBCT/IBA#1/0§02/0ary 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 nechanismis
not part ofcahgsisheviing vl’l%ﬁﬂii}@&asbﬁ' 'ThE Wi B0ecbie Bifle a[}@QQgﬁtoﬁcﬁfﬁﬁaﬁab ng tool
al so exists vmth a tapered cylindrical cutfer held by beari ngs i nside a
housi ng. TH&S HSEaTpyisipsovded i aviat gigeesy geh 3%e$‘é?ﬁ‘~‘bh%’“”8f‘ TR Beiges of
the slot capgd A:ﬁw&@sheaa:&y%n@am@{égﬁnp@@ﬁ@ls abinGeaidihrthes £ Uichd Hglegdges of
the tapered cylindrical cutter. in this shearing tool, a shaft extends out
of the hai rbagint iThey steagws apdect ﬁ’éﬂ@hl%cﬁ%’@éﬁaﬁl ‘Prf}lesiaﬁﬁé‘ﬁm%?f“éf Thife

hai r - cut ti nghead, &Q\Qé&l AL Q@ﬁex&@ﬁﬁé}’dé@&o&he@éﬁh sﬁe%&@wc&ga %::ﬁ%l ng

formed with a Iongltudl nal slot, a rotary shaft, a series_of | I er bl ocks
encircling ptrfﬁ»@edstn held agpinseihp agtiqrrnybigdg o %ﬁﬁd@gffeéh@ag@d%éﬁf%wh@% filler
bl ocks and y ;r¥ ‘!?.?s' fotRAGES: ML%Q@%&&%&%@ fs%l F}éar@%ﬁ’ %@h&»h;?g ik er face of
the filler Upon rotation of the shaf e razor bl ades pass across

t he sl ot oé@m%@i‘*@ﬁ‘e&ﬁhe casing. A plate on the casing is arranged al ong
one edge 0 fASaL gﬁndn”t & ROk erkm?]\ ﬁa%&{?%ﬁkhﬁéf‘i@aicd&:&x‘ s %Q%arﬂié; he

spirally p Slt one es on t his rotary razor ovi des a
sol ution t dnsdver Ippgot ctiedipugne ﬁﬁ@iﬂeéﬁ%ﬁy sottrhereiuenetef therpdeairal Ve siechani sm

I's outside [he J cugz% %ﬁ%@ c.ﬁlﬁs tind Qgﬁjé}e %Qﬂﬂ%gnn dm}{@&fa&éd 3l dﬁ&'irp” sing a

t ubul ar casi ng |*t udi nal 1y &xt onb
teeth or fimgerk @mt@ﬁdnlagﬂm;@d@ em@eﬂyumoﬂ ttiwehwk@mmg&m@mi li?lesﬁll\GCat e

Wi t hin, anqm%ﬁ%@sg{ién&%gl %ﬂ]glh&?“ﬁ m% Hdirdhe casing, and is rotatable therein.

The rotot is VI radi a ges extending helically and
| ongi t udi ndfeiR] ehotbirerorot ervandthbyenged geiftabegedcuiih rdntdiugntlihdotannul ar

wal | of the %1%33# Mifla s 2 sI8 t;ﬁgrﬁﬁocﬁlé‘}(&u%ﬁfuhtﬁe 81‘:’1&9@[ se?i% Jéf%%? b@ﬁ&%ﬂ%& deflg the

i nner surfac antru pressed
i nwar dl y ardiveet thiadiller Hodks ast havivg tedmdiess wvaectf:hg S;T hilis behvay dre duas tea-., not or

casing of W l‘tlﬁet flia?%l%ﬁxg ued I)ﬁéﬂ%{i)%rsfw tFTg s, % A lgxn'glls'idex s %91,?% ﬁt{hgrl?)g OUt si de

of the hair*¢ i hg héead, anot h razor sts
conpri si ng cacisigan thagcdseagd Mvﬂemag e aa&hgmwrmugeﬁeﬁﬂongmme et(gmcﬁ hhchﬁitiircal bI ades)
mounted to ro-(,)t igrg & comaf.u(t b Dutt%ﬁ.\l e%s\e op i?\e spm ¥ pcm mneg b[agésa::{rythe shaft. While

this rotary razor provides a sohytion to the production of the rotary cutier unit, the drive

mechamsm i ouiside the hair-cutting head,

{0011] Another shaver exists comprising & tubukar casing formed with a longitudinally

extending stot and with comb teeth or fingers extending transversely to the slot. A rotor

is Jocate within and extends longitudinally in the casmg, and is rotatable therein. The

rotor is formed with radisl ridges extending helically and longiudinally of the rotor and

have edge faces confronting the annular wall of the casing.  The blades have their onter

surfaces contacting the imner surface of the angular wall of the casing and are thereby pressed

inwardly and cut hair against the comb's teeth. This shaver has 3 motor casing of usual

constryction, serving as a handle, and positioned outside of the hair-cutting head.

{6012] Sull another rotary safety razor exists comprising a shaving head having a rotasy

cuiter unit {with helical blades) mounted ¢ 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 edges. One of these edges is fornmed along a major portion of its length
with the cutting edge of a stationary straight blade while the other of

t hese edgeswioszofigséwed with a conb opposite the cutti ngPEdFIIITWEY r ot ary
safety razor addresses the issue of the drive nechanismby placing it

out side the shaving head and transferring the rotational notion of the
external notor via a shaft fornmed at one end with a W1111 engagi ng worm
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appar at us tsshgv 1ﬁ2éb@ﬁt3ﬂ@)fialf§§%§“w BardijiopHanation v thesaivensl SfonFeHi e he rotary
cutter, é}]fc?%eﬁafc&J"@mhQ%%{HiLﬁé%mﬁﬁﬂ\éhﬁ'&aﬂ%ﬁ%r&Baﬁﬁcé&mﬁﬁéﬁs a vet y
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cavity, lurality of spaced-apart cutting edges extending fromthe
out er surfaﬁéwﬁfﬂthe cyllndrlcal body; an electric notor |ocated within

the. cavity and operably coqﬁk L@#&be LWt MuGtter to rotate the rotary
i'xed
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rotary cutter comprising a cylindrical body having an outer surface and an inner surface

forming a cavity, and a plorality of spaced-apan culting edges extending from the outer

surface of the ovlindrical body; an electric motor located within the cavity and operably

coupled to the rotary cufter to rotate the rotary cutter about an axis; and a fixed blade

having a cuiting edge, the fined blade mounted adjacent the rotary cuiter 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 cuiter is rofating.

J0016] In another enshodiment, the invention can be a shaving apparatus comprising: an

clongated handle portion; a power source: and & head portion coupled to a distal end of

the elongated bandle porfion, the bead portion comprising & cviindrical rotary cutter

comprising a cavity and a plurality of spaced-apart cuiting edges; an eleetric motor

focated within ihe cavity and operably coupled 1w the rotary cutter o rotate the rotary

cutter gbont an axis, the electric motor electrically coupled te the power source; and a



fi xed bl ade 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 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 shwa zg/appar at us head conprising: a rotary cREVEBROIGHWRAC Sing a
body having an outer surface and an inner surface formng a cavity, and a
plurality of spaced, apart cutting edges extending fromthe outer surface of
the cylindrical body; a drive mechanismlocated within the cavity and.
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rotary cut et ageprisihas e sheaied Setrapy de sydnenigapiie Bard il 3%“]‘1@“6&5‘1“?? ng edge
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cutter is rotatin In an even further aspect, the invention can be
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edges of the"rotary cutter ge of the cutter bl ade
during a chetienythopeting by Dﬁ\ﬁ?@ﬁ? ’tdh@ﬂf‘sﬁawfﬁgﬁ? #fé!aﬁef’tée rass el whei et and
noved al ongm&llg,%méﬁ@ﬁr haSno K N (90191 Further areas of applicability of the
present invention ecome apparent fromthe detail ed description.
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and spect | Gn@tATL SSsudiobinl 0 64 LPOEARTRSITBA BB By 0k clififLavent T on

are intendé purpose UStTatT on onr are not ten e
limt the somp_elrf@bn thheng v exyter @mfdtBrfﬂ@fedDe@CmeﬂﬂGﬂ obfspachd @wlimgs 100201
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ref erence draw n ments ‘are
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rotating the rotary cufior unit with respect to the cutter blade 1o cut hair bristles between
the cutter sdges of the rotary cutter unit and the cutter edge of the cutier blade during a
cutting operation when the shaving head is pressed against and moved along the sser’s
skin. |
{0019} Purther 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
mvention.

Brief Description of the Drawings

[0020] The featwwes of the exempliffed embodiments will be described with reference to
the following drawings in which like elements are labeled smmilarly. The present
invention will become more fully understood from the detailed description and the

accompanving drawings, wherein:



100211 Figure 1 is a: front perspective view of a shaving apparat us
according to an enbodi nent 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
enbodi nent W0 whewsprresent i nvention; [00241 Figure 4 |PEIBaoippgktdded vi ew
of the shaving apparatus head of FTC). 3; 100251 Figure SAis a schematic
of the rotary cutter and fixed bl ade of the shaving apparatus head of FIG
3 in which the rotary cutter and fixed bl ade are operably positioned to

achi eve t hgu@ieaihfdl of halr Smts&@.ﬁ@befew&% SR RS CARRARE QoM dily ahaenbodi ment
of the present invention; 100261 Figure 5B is a close-up view of area V-V
of MG SA; ¢podimeatml igpeesent g eyfid; oss- secti onal vi ew of the shaving
appar at us hg@d) pRfieliGh Rafbd d8ivak QRGIHRE AN SipBrBius of FIG 1
{0023] Figure 3 is a top perspective view of a shaving apparates head according to one
embodiment of the present mvention;
[0024] Figure 4 is an exploded view of the shaving apparafus head of FIG. 3;
[0025] Figure SA &8 a schematic of the rofary cutier and fixed blade of the shaving
apparatus head of FIG. 3 in which the rotary cutter and fixed blade are operably
posiioned to achieve the shearing of hairs therebetween in accordance with an
embodiment of the present invention;
{0926} Figure 5B is a close-up view of area V-V of F1G. 54
{6027} Figure 8 is a cross-sectional view of the shaving apparatus head of FIG. 3 mken
along the axis B-B;
{0028} Figure 7 is a perspective view of one embaodiment of a bearing that can be used to
rotatably mount the rotary cutter within the shaving apparatus head of FIG. 3; and
{0029 Figure & is 4 cross-sectional view of a shaving apparatus head in accordance with
an alternate embodiment of the present imvention, wherein the motor extends through one
of the annular bearings.
Detailed Description of the Invention
{0036] The following description of some embodiment(s) 15 merely exemplary n nature
and s in no way iended o limit the trvention, its apphcation, or uses.
10031] The description of illystrative emubodiments according to principles of the present
mvention is intended to be read in conpection with the accompanying drawings, which
are to be considered part of the eative written description. In the descnption of
embodiments of the fwvention disclosed herein, any reference fo duection or orientation
1s merely intended for convenience of description and is not intended in any way to limit

T

the scope of the present invention. Relative terms such as “lower.” “opper,” “horizontal,”
“vettical,” Ygbove,” “below,” “up,” “down,” “lefl.” “right,” “top” and “hottom” as well as
derivatives thereof {e.g, “horzonially,” “downwardly,” “upwardly,” etc) should be
construed to refer to the oriemtation as then deseribed or as shown in the dvawing under

discussion. These refative texms are for convenience of description onlyv and do not

&



100281 Figure? is a perspective view of one enbodi nrent of a hearing that
can be used to rotatably nount 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 enbodi nrent of the
present i nveaioamseaiher ein the notor extends through oP&/BRo/ME28NNUl ar
bearings. Detailed Desdiption of the Invention 100301 The foll ow ng
description of sonme enbodinment(s) is nmerely exenplary in nature and is in
no way intended to limt the invention, its application, or uses. 100311
The descri RE4.QR ok i ép';&%xtzz{u@%k\é@nsﬁﬁtl&ﬁbz”%{&ﬁe@ﬁ%ﬁﬂi:nﬂﬁrtcﬁeﬁﬁﬂxﬂ%\‘&iﬁs of the
present invention is intended be read in connection with the
acconpanyi WgPiFBwiHEstednM efrhar epps Bechc shsdstel palfredt trEcerlire
witten desghipli Oﬂme:cﬂaﬂeﬁ'@d deqplibdi o ehuebadi peRtSaahstipesiduention
di scl osed hereln any reference to direction or_orientation is nerely
i nt ended féﬁu@’émi/%ﬁéﬁ&@ of stttelser (o i GROhRIcRiher Hecty ot dérealyi sy way to
l imt the SLODE;f sl&&hﬁneﬁr Q§ %@E ab @)‘6@;“&15*91‘8}6 eﬁ%@&'aﬂ@.hh@ﬁt%x 5&51&1731%9‘, | over,
“upper,” "horizon tical, abOve bel ow, up, "o et "
"right," " tn@iesanraare»bl@t @e@mbeégﬂiwemse as\'faem ayath%v%@fu{ehewéd?enr%s fé the
“hori zont alyl Ynyien HOMMBEM B refcliBY gwmmsﬁ@es)eﬁ*amgwb%@&ﬁﬁ&x{ ugd to refer
to the orientation as t en escri be as shown in the draw hg under
di scussi on.invEhgaweexpessdy ishavld syt lswiéi‘dfi@h“‘ébﬁﬂ?é‘iﬁi“éhé‘éb@ﬂm@és&ﬁﬁﬁtwmig)n only
and do not o, Glufife hORmhAE BABRAIALUS RffONRK MLt 8 HoPRRTALAL, | N 2
particul ar "oriéntati on unless exp 1 Ci | y I ndicated as such. Terns such as
‘ "at t ached, toubinftone " feamwsinge tseehe” of gouiphedion beti‘tﬁt dafoehhecthe dl2ims nount ed”
and siml ar, g%lnﬁédﬁc?enﬁ rel ati onship wherein structures are secured or
attached t " another either directly or indirectly through intervening
st ruct ur es,[6&E2] velkilscaseddtdinarovea Bhagingraimy i athiare sdth hanewtingr asraddsatas onshi ps,

unl ess expt sﬁh@/ toqﬁé fel: %l%?%c E.Ehe r%'tl?e <0 MQ{ %}% an L%%ﬁzr&gxe&gi%yeéhﬁ*gfl 18 benefits

of the i nve)n ion am il Tl ust er ence
enbodi nent sperfeﬁmdmeinglghyba:,tuhamdrwencutmg B bmeb!s:ttiﬁ hs*rvombaih siotp dendtnited to

such exenp n%r%:txgggﬁlg e %En}s_l sl 3% L a}a' 1?9 v]sl*f? qemg %§ ?‘é’r?Jr tp ;39 ;slg%?ggn%" g

conbi nati on ati ons of

f eat ur es; tblglewsampmgaﬂentdne snwezgtm@hazbélengtxzdeépme& :bqﬁbt(b,g. slis¢mesndppended
hereto. shaving machines), which can be referred fo as "shearing”, "clipping” or “snipping”. In
terms of indastrial applications, these two paradigms have split early on and evolved
separately.

{00331 Attempts at mechanizing the razor have resulted in 1wo basic fypes of motorized
razors, the vibrating razor which is directed at affording a sawing motion perpendicnlar to
the movement of the blade across the skin, and the rotatng blade, directed st
mechanizing and speeding-up the scraping action. Nevertheless, shaving by the scraping
paradigm bas always presented a peril, either from scratching and lacerating the skin by
blunt and/or rongh {used) Mades, or from nicks and cuts from very shasp and even fresh
{unused) blades.

{0034] Compared to scraping (razor) shaving, using scissors for shaving {(shearmg)
presenis an entitely different set of problems to be selved. One problem associated with
nsing 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 & hair is cut only at the crossing of the blade-pair, an event that is



100321 As di scussed herei nabove, shaving ains to achieve safe hair cutting
as close as possible to the level of the skin. In the context of human
groom ng activity, shaving is perforned using two basic paradi gns, cutting
the hair bristle by a single sharp elenent inpacting the hair from one side
(e.g., razowp2ows@m can be referred to as "scrapi ng", PGIBEITHRRSOCUt t i ng
el ements snipping the hair fromtwo opposite sides (e.g. scissors and
shaving machi nes), which can be referred to as "shearing", "clipping" or
“snipping”. In terms of industrial applications, these two paradi gns have
split earl yes@ee@eﬁ BRI HRB SE RN &fu¥ncy bOOBBdiadd dreiPESs Alth@ED@NhZi NY
therazor have resulted in tw basic types of notorized. razors, the
vi brating ragsscapinehsdidpPect ed at affording a sawing notion

per pendi culi@rast Qo kdAG PRVETRAL s@fniidanil ﬁéheqﬁ&r OSBe Lhdlek oF. shandh bhe
rotating blade, directed at nechan|2|ng and speedi ng-up the scraping

action. Nevestipslesdy clopmpssigd syeet: hé€1§c¢3‘éﬁ?ﬁ460b%lF"&fﬁ‘*‘gf'ﬁ“h’ég hggdplyet present ed

a peril, elcsihﬁ‘é plhdeQ T ﬁ&t@%m\me abglad @e@@&ﬁ&in@%«hﬂ&uﬁkb&ed bmﬁxi d#Ntke @nd/ or
rough (used) ades, or fromnicks and cuts fromvery shag) and even fresh

(unused) blsad @E the Sty 5] hemh ipr i O 125¢ SWP.9F Nig l(eraféffrsra)?ﬂeﬁﬁ% Hyor @ed ng
scissors fop. Sdhingl: aﬂﬁ g@lﬁ{xj s%g%)l? nglﬁ}sﬁ%&dqgm%r{yiﬁﬂi% s did enedpongl of

probl ens to be So6l ve em associ at ed usi ng scissors for close
and safe f abavaie mishipe figm e t**ﬁ@” %Mﬁhﬁd#‘ﬂ%héﬁf*w ﬁ&*ﬁwy npging Bgving e | ess

likely to 9&}1&&;@&6& zf'igmémal Eyeéxhlgfshm& m Bad $BAMLAY .ﬁ“ee@%t@@t ial

bristle. her problemis speed, since hair is cut 'only at the crossing
of the bl adepigsiy bulkan event that is |ess frequent when corrpared to the

frequency Shossl ik 3ARRIC YL ﬁﬁan ! o€ &8 1l Ghe bRFRINGAA HERARL NI bl ade

(razor) 10 Ccreen- |nes mtigate e probl ens
of shaving ab*pﬂsﬁttéa\nﬂlriginecr’mmmwsmﬁfes eﬂewh@m Shoadz) f&lﬁﬁﬂﬂmﬁ fflheiﬁﬁ@éd for a

nar 1 ow Shayh I NRALNNAGHGRR.PE LBhAGEL, Bl RFFRELAGEESR S YIRD | 2ce

wi t hout obstructions e Sl z aV|n ead to be
natrOM/and\%$$nvmahGAﬁHESﬁeeﬁhmoﬂdwveomerfuI motor (and thus a | arge enough

power suppl é’es‘dﬂk%&& ﬁ?ﬁﬁﬁg i & L(?i‘. ﬁnhtoﬁmlietlﬁ of lﬁgeﬁn%%nttiﬂveeﬁﬁgl?ﬁge@%lﬁ{ Ye Shaving

machi ne fr e other I'ne having
the requi r ementessildé slvegdichd anahad cee@lsa rewsheivilingsliseiad handhayifefhei ent |y

power ed moLor 1,5 LAPLEALLY bl LOGRSLMII | 2, 508L5H1 nafor, 4D gRL i mal

sol ution t& ariE P I'oned rob ens associ ate ani zed
sci ssors a(cmbo&mxsdnavfthgpr@sheamsmgs) t]@:ppamamds}e inbiapresenth danventtbe has now

acconpl i s hq”?rénsef 1 % 15: nramg P ngn %exxrgpe%cetﬁe%ﬂ%ﬁuﬂ:&% igéig{(g}g Ci%l%%@lr g%t«s.!’éis whi ch

provi des a
source placed in a sarrow rwbe-like handle. Because the shaving spparatus will not have

external geats, shafis or belis in some embodiments, far less energy is wasted on
ecceniric 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 desoribed hereinbelow, whick is implemented m a shaving apparatus that has, for
example, the size and shape of a conteraporary non-motorized razor as described below.

[0038] Referring first to FIGS. 1 and 2 concurrently, a shaving apparatus 10088 according
to an embodiment of the present vention is iHastrated.  The shaving apparatus 1600
generally comprises a handle portion 160 (hereinafier referred 10 as the “bandle™) and a
head portion 200 {(hereinafter referred fo as the “head™. The handle 180 provides the
user of the shaving apparaius 1000 with the necessary strocture to comfortably and fimuly

orip and maneuver the shaving apparatus 1080 in the manner necessary to shave a desired



100371 Hence, according to sone enbodi nents of the present invention, the
probl em of an accessi bl e shaving head is solved with a narrow and slim
shavi ng head having the noving parts confined within the rotary cutter.
Furthernore, according to some enbodi nents of the present invention, the
conpact dri we 2sgRamM sm which can. be in the form of eei/BRETINRE not or,
can be. powered effectively using a rel atively conpact power source placed
in a narrow tubel i ke handl e. Because the shaving apparatus w || nothave
external gears, shafts or belts in sonme enbodinents, far |ess energy is
wast ed on QeAEALELC (AR &%@ﬁ{&%@@@kﬂ{eﬁr el aRdte P06 mtzﬁgs@&n@%% stR@rPr Ovi si ons
of' the present invention solve the probl em of cunbersong notorized shaving
appar at us B GaPPiens shawlngyiuldee! 2ettiga 87 faaPpiBg aihb BIOBRE SWPRREN! |

| mpl ement ed gh Ry RoRdhaY bPGe ARRAIHIALY e hiBRe 1S 1o LA erRMRLE tdgae18e and
shape of a contenporary non-notorized, razor as descri bed bel ow. 100381
Referring fipysleng b*FIT*E@'f'()lﬂ'lfarfiitﬂ42}T’(‘,&l}'ncurrentIy a shavi ng apparatus 1000

according t@eﬁprﬁé’@@%ﬁ&i‘ -me;tmtrk}@ eQ{eﬁrﬁeﬂ&}m‘ @xq&pw&m Sk AUSt rabed. The
shavi ng apparatus 1000 gener al -ﬁ“ ses portion 100 (hereinafter

referred t@negdrmer mhaﬁmdée# P&Wéﬁ Abheldbe %rwéleﬂ@ﬁhmleineﬁrermﬁr\m @eferred
to as the ' trggfﬂ *’)mn chﬁ&%ﬁa N rctr%o MRy efd J.;ﬁr &h&a&&g

appar at us 17060 he necessary structure nf ortab y and firmy grip
and rraneuve?mtl(‘hewé Had'rﬁhtgmép’p@ﬂéﬂ asay FO00hg rvngtrrelﬂwianmer%ﬁe&elgsmtyleci o shave a
e e "Ll 18K bl L d. SHGRBL b @FROUERL of 5 AL 800 00 [ s an
el ongated structure conprises a general 'y cylindrical portion 104 for
“gri ppi ng amgk be sropkd ithsrptneTisdread DB ap be counidd ingheohonnhizg member200it © t he
handl e 100. . t _ ), _ t en 70 nm
o 140 nunPrOnaBeFRERRs Ry ot S pR R s B0 a0 PGS

| ongi t udi naﬂrimaadi\sfomc.d mﬂmhfoimemern@oﬁmberﬂ% th&rebvcsydaiirzrm prahngpbrouplorg. 104 of

t he handl e fel f BN ting
menber 106 %%8%{3%? {&'m di-e dqﬁﬁ cgﬁ%&ﬁ?%ﬁ]@mc ‘%?‘ég{% \mrmr'dr(;&r)rlml]04 and
ext ends r acdvehdihy ﬂmrmy whitdom staﬁrenhgm rdhdsa rmsazlmimmbsnsmrwﬁ thmh)rv@éarm@d manner .
The distal end o )\ 6 | onf i, e head
200 can be &8 ulpelrmz(tj:efrrhm@En h].h i3 demb%%ené & ﬂ;ad H{i %gléé Be E(?Lﬁx eedﬁr%untl ng
menber 1. 06hd moampgr naeat 106 e ﬂpmapﬁinemhneawn dema:cmmae werhler an For

exanpl e, e int egra g menber

106, ther eb@e%erwé’éf %ﬁ’ga gloﬁae‘gﬁaﬁ’éiﬁf %o &p 1}’%33 “%ﬁnfer nag"ai{‘é}e Im m"%‘ﬁr’&hmad 200
coul d be cokygpdoddhertty driivingwdaththabie romieg. 00 Gowria othbt nrms@nmctmmuﬂkmg,

thermal weldin erin ns _t

creating a®fe ‘i??‘%‘@? #éﬁ’g‘ﬁfﬂ%&g ‘P&x‘%‘gm Of il ’iiﬂ tﬁ? %8{3%%{‘{? e HB6 *Oﬁ‘enioéemfihe head
200 coul d b@cmupbreﬁk emtﬁ;dhﬂmsmmm ivgntiventhe rmollﬁﬁmvmanbcrslmarmﬁ ibt iwonnecti on,
a nechanical interl r ere ce. fit ﬂ% read e conggctr

Sabraot | arabitier e St ShePfcer diie 3R SRS, FRPRIC AR g o
det achabl ecgmkairpgmoﬂﬂxour se, other connection techniques are

cont enpl at consi der to he wi.thin the scope of the invention.
voreover - opBERs Sfo-pREraEiBote SulEL et Rt ol ERERS! 3 HETHAHE | ng
menber 106 aﬁ@ﬂmé&@xt lo@ SSbhae OMRRR Mbtoflredt iiﬂ@tnglag};@agehﬁerma qntdwtwé he head
ZOO is di rectl E’ke{j to th% %/lnl ndr i ortﬂ;f 104. 10040 wll be
appr eci at ed“*ﬁﬂ? ‘E’h@ i QO EPE POV ¢ "é‘Rﬁt‘* gl o Ry dey ‘?‘h Fmal size
and wei ght ;@fuirad bRt eﬁxn@ewreedrmi@wraazew@h@meﬂga ARaRtAIUS @Y o&nd at the
si ze Irmtatron of the battery can power the, notor effectrvely SO as

to deliver et F*@dﬁ‘i"?f&déﬁ”@%‘t“nﬁ& it“ﬁé“’r’b‘&?ﬁr‘?‘eﬁl TohBt B 78 dRenREISE achi evi ng

a reduct i oRpOhvefesNOnKkliares ;;Qg‘mé&rgrgmr QKel g@rslare;beamrm@ﬂdmmh@ag okt's action
nore efficient, one can then reduce the overal limtations inposed

3 Z
al so of t h&siaHer Aé@r%%ﬁd hearlpeg ﬁe Ptigiehepd 6?““ %@rr’% embedigews ont ed

her ei nbel oy dhsreffiawh-Baiod Q@‘éeﬁ;ﬁﬁ@ reddtn@hal Qs SOIBaRE BB RS, @fn bhe present
invention is desjigned such t its scissors-like shaving action can be

ef fect ed bytiacredily & st apior vﬂf#ﬁ%ﬂ?@éhﬂrfﬁeﬁefwreﬁé? ‘FosErEngpety smal
correspondingly small power source, conpared to presently known
configurations. Hence, the shaving head design, according to enbodi nents of
the present invention, can afford a significant reduction of power
consunption, leading to a significant reduction in size of the notor
assenbly, leading in turn to a significant reduction in size and wei ght of
the entire shaving apparat us.



1100411 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
powers the notor 400 that rotates the rotary cutter 300 of the head 200
(the details of which will be discussed in greater detail below wth
respect to MOGNBRe74S course, in other enbodi ments, tHE/ABREPZHUr ce 105
may be housed el sewhere in the Shaving apparatus 1000. For exanple, in
certain alternate enbodi nents, 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 ofy;RBREsRfce RS aRAlL Qids@ByaToh S kR Ribil. t N&arthe stRinkhRad

exenpl i fi eél) enbodi ment, the batteries are di sposed on and exténd al ong the
| ongi t udi NS RIS 3F cPReiRRgHRI08 trppresaef INEEe Cam g fatBVECY pes  of
POVEr SOUTr GEfHef@ oMBuil édmb&ﬁiﬁi oh Qe ROVEE ot S iMMRLOLLAAh ASsiHeT deotod he exact
type of power source 105 utilized in the shavi ng apparatus 1000 wi |l depend
on the powsrsemlyuilgeding it Swafio rhenbtast redpvion iy, size Hgd  waidht wbithy gt

consi dered iﬂ‘mﬁtépngatg; the present invention unl ess specifically stated
otherwise in the ¢lains, 100421 The power source 105 coul d be repl aceabl e
or per maned941] W‘éﬁﬁ%ﬁﬁﬁ?ﬁ gnlodingal- ¢lie heodle AR B BITEREYHLSBERTOYEDS | s used,
the power SGUIGR.] Qs @%‘f@m RhicdBAE) BRAREL S hAB 400Gk ikl eroved

fromthe handle 100 acerment or recharging. In such an enbodi nent,

t he handl e rH@y opfig: 308 af thhérreadc?d‘ﬁﬁihﬁ detairf whihesdldieylissesseicn grester éet@bcess t he
chamber of m ‘W%ﬁé@%mquﬁl&b% ROLLESANEGSR. &Qgso{vér docatge. In the
exenplifi e enbodi renovabl e cap I's provid at the proxinml end
101 of t he nhankll boured slsaery enﬁvaw@mmmmxw SUN. bEorcoupinkd 1 gemdie
cyllndrlcal o t, I W on, a
tight-fit aala!t rgzﬁc% ?119&!1:?184% %Ie rptotggin%g:%? |lgqn ;]ngg g%htﬁm@d éﬂ%ﬁeﬁag’%g iﬁ%ﬁ%@ﬁgg Yo n
fluid. ti gmnhbtﬁhnu@ﬂym%o?“itematwmmr 1%%ouh de hohe émr@f onetve wohRbrEefesian  whi ch

t he power ), 0 (= to the
ncernal chansan Bitdrd |:AGHEAplR: Bhhahhah tuf BaRULTRE RpoBE SFSR |

di sposed cantehbalancbaphiisked! axiasah o thgbudisd A ¢ Uf eovrsat digpnadvertgprowibl e panel
or any other_stru I S il t. [0043]
i n eni bodi %gﬁéishc\]l\ﬁ:tg#%&a& lg\;@g&ngﬁng&(égﬁ)mo{op 49@% stu%l( I{j i g%,:{g eﬁged t he
handl e 100 poayr tdurdoeﬁhczampcd semarbhewhmctimpaaws ﬁt&ﬁtmticimmdcm éepmmer cord
could. be electri char, r ! 0 prevent
wat er or o ti%;emrem?rﬁs oil d%e %‘Pg"ﬁq 5&1 {;llicp thug, i ﬁotgt% be an\:@dl% 131'5’:8{1]; &elhg-g%f’eé}gt (i cal
port may bempnm\md&’dsskpechﬁmhamtcdeﬁm:ahlaeﬁacc@m panel or be provided with.
a cap/ plug eals the e rt.. 100 provi ded
on the hand{’(ﬂ&&é%e O nan ﬁeabﬁcouz)&?er pfamﬂet(hé)%é‘n}ag? ’(5: Vﬁét&gﬁﬁg\%‘% ?\% not or
400 Wile utﬂm asmmb@at&le ;:ib@ﬁ; nmmexeml uséd, dat measmrrmﬂ&:mms b e ®whdreh, t he
swi tch could d be known by

those of s Iéimlkll ‘ei’ ﬂm{‘ﬁé‘y gﬁ“t *““i“g%n‘!é‘a? o !ﬁm{ﬁéqgﬁéw *3\?%?“61116’?(% reayg%ﬁi“f’ol circuitry
foor controlshdhng: éhisodpsen ohemhmeike BHBIVIT fehbstdngsiso thet dreessmy arructl® :dsray al so

be | ocated wthi and/ e 100 as d |r
ment i oned 35"63\5/%‘51‘3 fﬁ{‘i‘é‘%ﬁ @l?bgﬁ‘d%sm[@dﬁ b‘l%’& {’%p‘fvheé RS R %’8“8‘% ?h‘gl nmount i ng
merriber 1@%@1@&%6@1&&:@ ali@Rovablaap eehs p&x@ﬁi&dﬁlmh@a@ﬁﬂﬁ]’@kﬂmi ef dpgat ed

shape and | on |tud nal is,13- ed in. detail
bel ow, the ’Bﬁi}?‘f‘}uﬁ}iﬁé “5)‘%‘ g B ps ﬁé‘“ﬁ d‘}ﬂ’(‘)(ﬁ‘gﬂdé‘bd é’@? 33‘28* Phe axis of
rotation Ofsakdie10006RS Yhrdiéd @80k, altihi fiCas@NBIPbi fthardoairbod tBiB}liinne when t he
head 200 is coup ed to tﬂ‘ g% gl e 100, the head 200 is sybstantially

per pendi cultf oy ‘-‘t‘ﬁ%“%éﬁ put GundRiyy 30 BHRIT ©HIG 3P Shie et é‘“ d8 200 is
coupl ed t 0wl tﬁ@ﬂﬂwlr@ 9649&3 HsNe 1k aegi foligenalk ca%bEmBuB sofest RahhR@eha200 is
substantial |y perpendicular to thg | ongi tudi nal axis A-A of the andl e 100.

Nor eover, thEnlsafdl b dgade s1 %ot Mipht G BRE SRV P B HEIREd P08 s t hat
the shavi NGcRPRRALIRL Y Q-QQ;Qechﬁﬂ'i]eia 20RO Bleh¥vad S PaRPeor 4QQARY shikotkB s
exenplified enbodi nent ad 200 is fixedly coupled. to the handle 100
t hr ough t havoglidedporniorons af ki @f8¥S 201 that extend froma tubul ar

housi ng; 202 of the head 200. The fastener elenents 201 are plates that
extend froma rear face 203 of the head 200 opposite the front face 204 of
the head 200, wherein the front face 394 can be considered the

wor ki ng/ cutting: face of the head 200 as descri bed bel ow. The fastener

el ements 201 =tingly engage corresponding structure on the nounting nenber
1.06 of the handle 100. O course, the fastener & hns 201 can take on a

w de variety of structures, including pins, tangs, sockets, or other
coupling or mating structures. [00471 Wiile the head 200 is fixedly coupled
to the handle 100 in. the exenplified enbodi nent, the head 200 nay be
pivotally connected. to the handle 100 so that the




orientation of the head 200 can be pivoted with respect to the handl e 190.
Thought of anot her way, in such an arrangenent, the head 200 can be pivoted
so that the |ongitudinal axis B-B of the head 200 can be. rotated relative
to the longitudinal. axis A-A of the handle 100. Such pivotal novenent can
be acconpl i Sew1iMgeE4 vari ety of manners. | n one enbodi REHB201IA®250ast ener

el enrents 201 of the head 200 pivotally couples the head 200 to the nounting
menber 106. | n another enbodi nent; the nmounting nmenber 106 is pivotally
coupled to the cylindrical portion 104 of the handle 100. Pivotally
coupling t heod3ead e%Q&n&xé}n% Raichan kb0 ©nabl-esdfigef spely kaseq 204 of the

head 200 tq be pivoted to any desired position with respéct to the handle
100 duri ng ‘gede 3P0 pi “§ﬁ%F\’i|Cﬁ©mﬁi?p‘§Y geiecs gon, © thEheh PRt O fYHd Be user a
greater degiRgicady &Juﬁ?é!i o) }eLﬁaneﬁkHQ e s@&[é idsy ﬁ&}:&%ﬁé’@at&%t@‘ aeR@tours
and/or hard to reach places. % pi vot al g % the head 200 to
t he handl e frgDedngwae qf?f@xqﬁrbw E@cﬂwcgivmoaéwme Pé"“ eidehapd dremnvAviE i ted
angl e rang%u?é@@#l\%eltd?ﬁe bx%@ﬁb& welh pad qﬁ‘ﬁ& BarAbatAnbiedi@t phandl e. Such pi vot al
rotation all ows to aé its position relative to the plane
of notion dftf4 ﬁes‘éﬁ’i‘ihnl’%ﬂ‘ wams@ﬁd cﬂﬁr ihﬂghaﬂéfé WP remamali Agtapparde us 1000.
Suoh pi vot %&rﬁ&kﬁdﬁ%f‘%@@n@ﬁ hbﬁ“ Wodle AYswiRE ﬂ@@&scﬁbm Sasl a8 @t achment
mechani sm and/or the handl e 100 and/or the head 20 to a desired angl e of
rotation. Iswitglethegvitchspidd b?r@rm tgpe pfraanplgl auomaioraichen weald bsdnage degr ees,
90 degr ees b G B8BIaPH mSf dFARERS Rlind GREn UBRRoR: URGRERR: cdARAL AS
mentioned above, in certain alternate enbodi neénts, the hHead 200 will be

-det achabl y maﬁoemnp@cmteﬁawa péthe gtor KAU wax his@hm@a&rﬁb\mﬂgn thelsbaspead 200 can
be sold as Jior the. handle 100. As discussed below with
respect to Ed}éhg‘tédlé {ﬁ} Eﬂ@s‘i‘%{i 400 is located within the rotary cutter 300 of
t he head 2d0045M5s emwbencdabowti e bssbPiabgnwledt thehpdviel end o theend@Bing s | ocat ed
within the T, i ULLO i n t ends
fromthe po&ﬁ&gggﬁéggﬂe ﬁk hgﬂigﬁ I%ﬁﬁ%%qf%&%ﬁﬁkt”$%§&§8%$pa§ he head
200 in ordeﬁwnﬁuﬁwmeheﬁhgnwbmbaﬂmﬂﬁid&ﬁﬂhgmﬁﬁéndmﬁébéﬁ@réuhnmuehmédlnents
where the | e e rica
interface rcglg%(nkeég’ gtrheﬁfac&%égggpé‘%lqug&? W:IF r%%l&&??fggé}ga& é’?gg‘mﬂr oﬁa{?}lE ate

posi tions cwmbmﬁhdtmémhaﬂﬁleh$amrhmd23@heﬂm@aﬂmZ&OMmhhﬂﬁﬁdhehmﬁﬂﬂﬂ

el ectrical n h ed to the
handl e 1. Od %Qmm‘ g{/ pmbendicu? %QR? {:azldiéewg%t ?iiogeaﬁm&ﬁ% %9%l1 ﬁ%&%@%%ﬁﬁef erring
now to FIGSomsmn&cbmémmﬁemMIym:kmgnﬂ&aUamﬂBGBo@éWEMaﬁP9G¢Dn¢mmse§xa t ubul ar
housi ng 202 C. e d, &P ade 350,
the motor 40t em{ imtm &5?0“‘?{3({1?29 %QOE o H'fequﬁ %ﬁe annp\é‘%%‘? eé’gkr‘e Aa)ﬁﬁgggb and a
second annus aﬁu;ib.dam ﬂhg c&ﬁ&r ofVhe rhebidh @08 @adhdi shasiseivgl egafuls smm; sedabel ow
with respect ta t;% as Shown in FIG 3, the head 200 is a conpact,

el ongat ed &n¥Y&n ?ﬁPTy cylindrical. structure, extending al ong

| ongi t udi ngif4ax isth&BxenmbO &l dobbldnche atd HEOD208Xt Brdidy doupind & the hatileantl 207 to a

e ua o e R B o LRGSR AEHE e

maxi nrum | Q;Bg:l Imdi'ﬂyalfasminéi éle:WntsOii}ltMph&amaﬂaﬁetld%dnes $ea'i~ ke 263 ocGeal to 60

mm I n ano r di th We. of
The hoad 2004 A0SEPRE MGt OTRe! b IOy oAt PR ionb oaH ERES t ho

maxi mum | onrghdidegtidndd wotididicuingOicet dferhe hea@h 0 described vaIeR. 114& stk 0 55 MM
The head thither 250 r,{ges a [raxi mumlransverse w dt h .\, @ d| ng froma
| ead face e 2PF aeriaddy Caesec FUTePYIREE SEERE 0B s Buning g In an
exenpl aty erbRMAIREND, @heomxuﬁlmatéﬁeaaw@meumﬁt ﬁl\%a}quI&B&ahﬁﬁldﬁzoo i's

| ess than or equal Exd 25 . mMm not her. enbodi nent, .t he maxi num transver se

wi dth Ve of "PREshék 2’@(5’“155@%{ . PR P IS OGRS ST San ot her

enbodi ment ;ed47e wWis i (B RRAdr BASK S8 WodbiBd W 1Qf hinR Toeadl ROQxdspiizREveen. 10
mmto 20 ram n. still another enbodinent, the nmaxi mumtransverse w dth W

of the he a&m}g@nqegt g*@t%@ﬁﬁq_@}amhet;gm_{;glvnqﬁmecwd 0 the handle 106 s0 that the

1



[00521 In the exenplified enbodi ment, both the maxi mum | ongitudinal. wdth
We, of the head 200 and the maxi numtransverse width WI of the head- 200
are neasured 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
t he head 20Wajea0sés34 put into contact; with the user' sP&liBaoigonogddat t he
shavi ng apparatus 1.000 can shear hairs between the rotary cutter 300 and
the fixed blade 350. In alternate enbodi ments, the maxi mum | ongi t udi nal

wi dth W, of the head 200 and/or the. maxi mumtransverse width W of the
head 200 mayi-hei il RdaByo efdigr &&5{}3@&@% 2000 hohasille plohernch@eati ons on)
t he head 200. [00531 The tubul ar hou5| n s an el ongated hol | ow tubul ar
structure éﬂ?@i&ﬁd’ingfe?@rﬁﬂdnﬁﬁla&@lpme%h@f%“%fiﬂﬁtﬁ?énwp&wéhm welseg 2 to a
second end i3 8f ot M€ HLAHM0AENRUSIRG €Q%ve2do0R8 1Rtk dkiBa-A8) e B-B. The
t ubul ar housing 202 conprises an internal cavity 211 for accommodating the
rotary cut terdigt. Sueh pivealrsrenigm bepseommiskadniag vl iynapners. lgfore ¢ he
tubul ar ho‘éﬁibﬂ&m%ﬂzmb Sasflh IRABIAR 1 §Pih@§ea§iat}@§w8@9@@d zaetharh@mewg and
encl osing both the rotary cutter 300 the notor™ 400 therein. 100541 The
tubul ar houki MGuRBR mewer: cWpr Inserpthen *’—é!hé‘ﬂig’é‘ﬁe611351‘78?“5’2?24“‘%% PBriss a
passageway x%%ﬁi%&%lédrl{) %ﬂ%?L (&i@%ﬁ' H‘iogjféé Qif the Qzﬁ}dfc‘*ﬁl@w ?ﬁoﬁ@»u&iuggn £82. The

el ongated alr bristles to enter the tubul ar ‘housi ng 202
and be sheéne@blmp\ﬁbﬁwnd*teﬁéﬁ uemh&ﬁyh&:ﬁw &re J0b ohivd hedie2W0] 1g bd pPhoedde 350 as

di scussed 'ag{ %s?r@{l s:rgj?it e,Ethiﬁ)_ iﬁ’él&%ﬁirc 168 tdﬁzr@zse %ﬁ‘?h@ shd Vbl 4} gas’?@é@ nplified

enbodi nent Xt ends e entire longitudi nal |ength
of the tubuled. thasehsi wmzdw nsea 2 otater Wawes ohfekiiiy mnért?wﬁxfiém orafaer

However , 'Quﬁ'ﬁ{e&@é ong‘f*‘?r{’pﬁgfgm‘{g%ﬁg’hﬂ@;f tht he el ongated slot 21.4 may not

extend the "SRtiTe nal e tubul ar housing 202 and. may
i nstead be ;e@@wm galotalnehhipkingoi igboheaid 08 s tierbande ABl allah605S6 keaid9 dd ongat ed

slot 25 4 el NSt Aoy 00 A0R 5! of Mgkl ol A, 20 and an

opposi ng eég usl ng exe
ermbodi ment hatdie Gpasiag redge: amsarm bdad 200 bubdinst lws wedivig: uesmf:&)tr}nféd by a

I I I, f mb d
217, “The O3l Bl BPRE b oF 1S A%, bl v R} iy SRR °00 9

pressed agaivasl nivhien tsde lismisdiby nehwhanigi means ut ihe REpchper atacomistonddr e
effectivel y f %eglie \%ﬁ(} r;]xgtli: Egehzw.éalgag%ﬂt tah%efw% ieCHit tcﬁam)%OOhg grtam | xed bl ade

350 for she t'Prie £FOm ni cki ng
or cutting etzibed:ﬁkmm rhd: r:m@e b€ rroibidonf wa heri%@ibgrwe% kipmqsu Ppasseest A@ out er
surfaces 2 ? s 216 of the conb guard 217 are opti onaIIy flat
or rounded ﬁ'ﬁ"fsaé iﬁ?’ﬁ’f %ﬁﬁbee?‘mverrent of the head 100 over the user’'s skin.
100561 In qmmam etk Nt S in tehenid ubethae chibudimngs 202 hemly 2@l sdl denpri se an

R A NE T A AN NCTE o AT TR
211. . SUC_h ad’ r&ffﬂiaﬂtuz&ﬁfomy hixeileHpe Clsalidoyssus Bitod with reploei ﬁé&nb,sr_ha: mowhi ch a
e oEL) G Pl B MRkl S MOBRSHEPSE D 8 oLt
are al so pagd p&f er sh@cd WBLHsabedR@usiking 1h20Rndle 100, Thos, a contivuous electrical

conpection 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 209 is detachably coupled to the handie 108, olectrical interface connectors {ie.,

contacts) will be provided at appropriate positions on both the handle 109 and the head

200 that come inte electrical coupling with one another when the bead 200 is coupled to

the handie 108, thereby completing the electrical circnit.
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[ 0057] Referring nowto FIGS. 4 and 5A-B, the rotary cutter 300 is of a

hol | ow cylindrical configuration. The rotary cutter 300 conprises a
cylindrical body 301 having an outer surface 302 and an inner surface 303.
The inner surface 303 fornms a cavity 304 about the |ongitudinal axis B-B
(which is amsxobesé7s he central axis and rotational axPGI/BRO11DNGEE0r Ot ary
cutter 300). The cavity 304 of the rotary cutter 300 is dinensioned so as
to receive the notor 400 therein. Wen the head 200 i s assenbl ed, the notor
400 is nmounted within the cavity 304 of the rotary cutter 300 (discussed in

detail W t Rofs@p REELink ol & F1BX: 3LNARRYEMhALY:ICMB0RELIBIN coriBBecavi ty 304
has a dianeter DI befween 3 rumto 18 mm’ 100581 The rot ary cutter 300

further coryiiasdsusiesttdr afirs yadrapsiPicesrcaphimd ¢pdies Bog Pidseflidihg from
the outer supf iﬁ@l%ﬁﬁf ckBE300Y4 f?:np'ﬁz'n@li’tj bth‘?thy.?ﬁa Oz:hxi *1-5.15[,%13& hgBS AR, €xt end

radi all'y outwar fromthe outer surface “of the cylindrkal body 301 and
termi nat e i2§%.cOhpeshedutds asanblae eliscaped E’ﬂi‘&’t walh Irgspect (/RICy 6H et siwemat r ef er ence

cylinder (dghi neal.eth.hYsddokt; :?(10&12&@ | Qonfenfed Oﬂfn{i':&e@eméxp‘)cvﬁ%hi' §m§ﬂf&cent ric to

the longitudinal axis B-B and di aneter E17. I'n an exenplary
embodi ment exteﬁémdﬁﬂm@?@mmﬁhawlﬁeﬁs than or equal to 20 nm anot her

enbodi nent t o [ el),16 t 2%, Each of
the. ri dgeé %%ETl nc dglrsG ke dgr}t%gﬁgﬁguﬁdl %{gmg ‘gé’g‘%“&gd 1b9k]$iuﬂ§>%§npl ified

embodi nent 101@;&@4&:‘1@%@ H?eﬁcmneb*n geferei@eesmgrcmumsfmﬁsétﬁsﬂ%l Wwidtht We of Weeripad
I ntersecti %? oln an J%g\dag;ﬁé]}’ Q%&R&H&%E} x%é’{négyg.%ﬁx 1§;Qg§zu81§xa1kh§mr\# dgﬁ& (?st:f 2g'd concave

si dewal | sur eri a result of orementi oned
structure, it kes tioraryequait uoefrﬂ 800 émraepqrth@e@erap ptvuqe:aiqudtryesz ths pasBapar t

cutting ed%%%gg?&li ﬁ%{hﬁg@ 19 tl rfﬂgel 2 eﬁ%!:ti\%cn%rrfn?ictﬁ 6%qgn30f¥ t)hp nﬁ}\/ﬂ& ndri cal

body 301. ace apart ridges 305
(and t hus tehéoéplameﬂie a;aamtunt lspngrttxigmbﬁ@é!s\ig@? yhedes! 306 1abehe*tancﬁl mm o

g o sty Bt R BB DA e W B O B AR AR LD O TEN

t he spaced- apart e spaced- apart' edges 307)
can have a mzélﬁa@a;u}sroafnh:n Hendatibon at ik fagel ’lihabﬁe Intad 2. émat( hmrda)arf roma

first end 35:91 @mem 1‘?18 11‘%%&%%{ y:;[s;[ Sle Wi qg’-l)a ‘\R hgad?ﬂiﬂr}g kgs[ th‘ruﬂgr ég?&%% y' cutter

300, and the posite dif ffom t hat
m d- poi nt @k m;he bt mioa:re,y f.mhmkméntaﬁ@immnmharmmduémd\ 1 Bf {10 hodd 2¥esrot ary

cutter 300. recti ol A used to
i npel the ﬁg“"’e'b ?g‘ﬁ € “c?e‘B‘F é" t}% aa‘i“"ﬁf’d“‘b it i ma’%“r‘%“‘“ t’““%"‘%% “RF away
t her ef rom wWhert elkyhchddd iist Bdwesrg emoval zraofnmt th ﬂﬂbmmﬁm memﬁimm nthé urt her

enbodi nents, the rotar of a configuration,
mansl y ¢ he BBy R Ho0%e sh PR anY Bt JFBTRAS S 2 prural ity of
cyl i ndri caljosseymens sxmtpmzémérhtﬂmrwk ibodiahe siiices:, imvgmemeai Mwid O, sﬁt@aent is

];8,[ ,[T? ﬁ gwezig‘é§ %{ygarngﬁfx] %g&:g‘;ﬁ{%\e’fﬁgg‘% spagtg re nytkmma({ gﬂ 'ma 'ﬁ,gsture b bs 305 and

from face 204 of the head 200, The front face 204 of the head 208 15 the working face of
the head 200 in {hat it is the face of the head 200 that is put wie confact with the user’s
skin so that the shaving apparatus 1000 can shear hairs befween the rotary cutter 380 and
the fixed blade 350. In aliervate erabodiments, the maximun fongitudinal width Wy, of
the head 200 andior the maximum transverse width Wy of the head 200 may be dictated
by other components of (or at other locations on) the head 260.

{08531 The tbular housing 202 is an slongated bollow wbular structare extending fronya
first end 212 of the tubular hovsing 202 (0 a second end 213 of the wbular housing 202
along longifudinal axis B-B. The mbular housing 202 comprises an internal cavity 241

for sccommodating the rotary cutter 38¢ and the motor 400, The mternal caviry 211 of



and each slice is Shifted by a small angle with respect to its adjacent

nei ghboring slice: In an even further enbodinent, the rotary cutter 300 can
be (or formpart of) the outer housing of the notor 400, which also acts as
the rotor conponent of the notor while the stator of the notor 400 woul d be
the core. l10@c2i/Referring now to FIGS. 3 and 5A-B. WhRGT/BRB1/pnez8d 200 i s
assenbl ed for operation, the fixed blade 350 is nounted adjacent the rotary
cutter 300. In one enbodinent, the fixed blade 350 is nounted adjacent the
rotary cutter 300 so that the cutting edge 351 of the fixed blade 350

extends subgt @B&m&&,ynga@!sl&he;kgn&dﬁga A% Se amt@tmnﬂ@fmw@l.waary cutter
300, which 1n the exenplified enbodi nent is t!he Iongltu inal axis B-B. In

t he exenpl ibpihale !@Wﬁb@iﬂﬁﬁw andsthe o AR GHEIposi ti oning i s achi eved by
mounting th 5&!;5’? uld ?xg% %@Q 8@ LIRS bty Qﬁhﬁséi&g 0316 Gk MBknst he cutting

edge 351 of |xe 350 extends into thé slot 314 and adjacent the
cutting edgesaBory bfto tiednewplaeyite it efrthaubulaniyyssg 205 Bhietlenpsdisitent, the

fixed bl ad%ﬁﬁ%ﬁoxlzshs::}c L?(s%g%tov\étﬁé} HhERBER h&ﬂidntﬁ}" ra%@'%@'sh%&i e&ul thom the
axis of rotation B- e rot aré cutter used herein, the term

"fixed" isriatn@emm@cﬁﬂs}oméweﬁxeé i3 éﬁ%ﬁ@ﬁen wm detpibiah ireect iRy be
i npart ed t%g% hX%f?ﬂhh]lxaﬁﬁﬁﬁé%m%ez@&ﬁ% %EO%LI&.& 86 d19%q0nd) BdEmaS0 may

axially translate n a nmanner mal ntains the cutting edge 351
subst ant i alingitpdng Iidneﬂh of tﬂ@ tabilas hofisingota it ® mﬂBﬂBwaﬁ?é# e EHdanangfst ance

therefrom io@vcgsr aéeﬂdzﬂt ?]@rrmﬁg %89%\@3@1“& th%kzﬁﬁgﬁhd&ﬁﬂ 2R %Q@ 1@5&\{5@%}1@ e

conpletely st ati respect to bot axi s of
‘rotation 134$edm1~1mﬂmaltiatmﬁh af treowbilngh@ele 200064 Mmaphissieadhes eepwpré fi ed

enbodi nment $ cutting edge 351 of the fixed blade 350
ext ends a|8ﬁ§“%ﬁégg§#§%%“§§ﬁﬁth of the rotary cutter 300. The cutting edge

351 of the [6056pTbe Bbmded S50R14ss dufibéd oy eniting odpoibimitis fhéblodt ¥0mgd edges 307

f th t tt t th
cutting edquergireshes s PopaRpbe Riefl 385" b Be lufROREEabuRlt &0 (he
t her ebet we eppaing swige a1% ot ﬁhengbuﬂpehtaﬁmg ns Whawnd tbhel plotbty A06adlls-speed vat ed and
;Elenf r?ﬂt o&@g‘%ﬁr‘g(b@fﬁt‘ﬁg?ﬁ%‘ v?%qn azt(:)ognb Qtiﬁl%rﬁ%sqﬁ? Q&% atrd f‘ﬁdﬁ E% 8ldt 9' ong the

erance; I1n'th ng gap 325 is
desi gned | @ztﬁd@rstxusb@tmem tadnde prstckingaind de w8Sk sbfn chzhes.&mdﬁnt. tyleatfer 350 and

the cutting edge he,r.of ar. 0 n £l @peration
In one enbg(a f‘}?geh‘"?te‘-?‘ﬁé’ f(‘?‘ff{ ft}zie r%“ é‘a“ﬁ%%%&h? roiar%gutiegg{ié a:% ﬁ\eﬁ"llv d% Q%}m RP and
optional |y sherigg adiier ihba.m&m&. mecimg mmev,eeﬂ‘bmmxmﬂstqr ctmnag theuskinl iy gap 325
has a fixed ze,and thus can not ed..an r sted ASe homn in
Fro 58, & ne it PRetgERe Sorrarente PRERFGREN: v 8o R Mo TS U ng
edge 351. thmb b@anﬁ EX‘Bdc bhagei 380 ot tubdig s Betitdange afoviher uBibe had28r  bet ween

the cutti ng g of the fixed blade 351 and the cutting edges 307 of
t he rotary "t ?‘”’3%“1‘1

10056) In certain embodiments, the tubular housing 202 may alse comprise an optional

opening (short slot) in the rear face 203 of the head 204 for allowing removal of sheared

hair bristle debris from the intemal cavity 211, Such a feature may be especially useful

in embodimenis in which s bi-directional helical rotary cutter 300 is wtilized {described in

greater detail below). Finally, as can be seen in FIG. 3, the fastener elements 201 are also

part of the tubular housing 282.

{0037} Referring now to FIGS. 4 and SA-B, the votary cutter 300 is of a hollow

cvtindrical configuration, The rotary cutier 366 comprises a cylindrical body 301 having.
an outer surface 302 and an inner sucface 343, The nner surface 303 forms a cavity 304

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

14



100651 Referring now to FIGS. 3-4 and 6, the structural cooperation of the
various conponents of the head 200 in the assenbled state will be further
di scussed. When the head 200 is assenbled for use, the notor 400 is
positioned in the cavity 304 of the rotary cutter 300 and operably coupl ed
thereto so ®® wovdsei7capabl e of rotating the rotary cutPEVIB3OOI@RHUt t he

| ongi tudinal axis 11-B. [00661 According to sone enbodi nents of the present
invention, the notor 400 is an electric notor and is electrically coupled
to the power source 105 housed in the handle .100 as described bel ow. Wen

the motor 405y ekRe b C Thdicgy ;ﬁtataeroﬁkmoﬁa,nmhe W@eﬁknwn@l doB¥R&t i ng or
direct current. 1n certain enbodi nents, the noto may be a bruShl ess

type motor T&EVA thy mereSORobarnt yyhen dedresd 2Ry B‘é“&bi%r‘%‘d m9for P e ess type

motor. For ne@s@{mk&mambmuﬁhkm dRGBHAGHE! o TR el &zﬁmgh@@;aeu@ electric
nmot or which is powered by direct-current_ el ectr|C|ty and has an

el ect roni cé‘l‘@y@cémm errpEnCHRd BT O Sy iy 8 fa 2 dissesiry b bewieen 3 PRt ead.  of

a mechani cgl jeQprut ati on system based on brushes, as present in the brushed
mot or s. [00@@4& The motor 400 is dinmensioned so as to -be |ocatable within
the cavity /B8 She paisy coterripo dithes compises prplapiily htsoerdap riddse 3Dt or 400

has an out %&mﬁuﬁ;ggéoﬁmé g\a&f T8 GHRbs z%@e;‘?{ndéx&%ﬁmﬁ b;em %&m&& 3% c@ﬁ:ﬁﬁ her

enbodi nent has an outer ‘di aneter "bet ween mmto 12 nm. In
yet anot heradiaftycuivash fromthreouiesoizca 602 Rbide aviindrieab bods ’-&’r@flémbeween 3 mmto

10 mMmm In %ol)[x%ti %&%@%b%ggﬁ%pgﬂfc&w@h%ﬁ %;‘el%gﬁ, aﬁ&d&%@wg@[d g% anet er

between 3 mmt [ I's noted herein t erm " no
which is usfetﬂi‘drmméﬁi @G off Bc hahGanlsiopnaghris te the Ipraiadisal aisdbBrand habe or

asserbl y”, cﬁa%ae'?@r‘ii"dqg ah Bl ?«fo&%ﬁfdnmﬁ tﬁé%ﬁﬁ@kh}oﬁ P&k M"llf; G411 h@nsform

el ectrical power nmechanrca on as a requi re out put for celtor gue and
speed" Adj uS’afmehltmlotﬁie‘:twﬂmdnezeahﬁleslp@@w Psistyisicemf lyn welPmetyed by including a

d/ t
accenpy. 1UBREEARrgRLE o IR A5hAoE) PR oD 20" BEBHERI O ot e
such that iembodimeniotahel thecuibiardgecift eriv@00 tat tha slpgf fitgiern ¢lohgue and
speed so a%m]i\%é (5)8{@? & dfate%aydénﬁ% thé HEg?eq §$£ 'a%g c:om!i\% a%'aﬁ%[;ﬁ%@{‘ 5@‘9 B éﬂ@ tween

rotary cutter considerin orce required to
cut nore t h@pes@aid. halane;,sit nijﬂht: aﬁosmmitqned Srurdee, rtmirotar},pnemém}ifﬁanmmswarel at es
der ved 11 ORo e O SFPShiPHG CRunbras 3T siknptioof e Yl AFRETSEE o080 T °°
m ni el notcga!nmmmeommh projects on the Wi dth of the shavi ng head and t he

S Z8 r_eqUI th InpGaOPN! d:s%u f»bca L&k gdw S gi %ud s i?ees r']teedd for
sufficient f‘{gﬁgh’e Eatof ‘éﬁ%‘g O AL E}ISI &h F% a’ﬁd& gied i ng of
nore than aper baids @kescBtd) at i hi:lisaeafidaneion about the cylindrical bod}_; 301, Er;
ai: atternative embodiment, the spaced-apart ridpes 305 (and thus the spaced-apart cugting
edges 387) can have a helical configuration twisted in one direction (hand) from a first
end 389 of the rotary catier 308 to a mid-point of the rotary cutter 300, and then twisted
iu the opposite direction {opposite hand) from that mid-point of the rotary cutter 308 to
the second end 310 of the rotary cutter 380. Such a bi-directional helical rotary cutter 360
may be used to tmpel the hair bristle debris 10 a mid-point along the bead 260 or away
therefrom, thereby facilitating removal of the debris.
{00611 Tn further ernbodiments, the rotary cutter 300 can be of a segmental configuration,
namely the rotary cutter 300 can be collectively formed by a plarality of cylindrieal
segments, or hollow cylinder shoees, wherein each segment 1s formed with a plurality of

evenly-spaced, outwardly-projecting ribs 303 and cuttmg edges 366 on its outer surface,



(0070) The assenbly of the rotary cutter 300 and the notor 400 is, in turn,
| ocated within the internal cavity 211 of the tubular housing 202. The
first end cap 205 is coupled to the first end 212 of the tubul ar housing
202. The first end cap 205 encloses a first end of the internal cavity 21.1
of the tubuWarzohossirsng 202 and a first end of the caviRGEBOALEN20he rotary
cutter 300. Simlarly, the second end cap 206 is coupled to the second end
213 of the tubul ar housing 202. The second end cap 206 encl oses a second
end of the internal cavity 211 of the tubul ar housing 202 and a second end
of the cavijhy.s304Qfs hltRd @39%5}&){15 Sl O %QQCE [El' h@'xf 4k SilneRABhHARI0 fOrms a
first transverse wall 230 he first end ﬂ t he tubul ar housi ng 202
while the %@@ﬁuim@ﬁardm@@s!%e %fqm au%éésmave pathanere @ahal tho g¥ent the
second end hgﬂ@iwocff the Vot ibe! @fnch%h&gas%Q@mmTQ@tﬁEor{eﬁiW%éegﬁ&@z Wailel e 230, 231
assist in sealing the cavity 304 of the rotary cutter 300 fromthe ingress
of water angtwphiés mpiogdPtsonihba theeredamage the motor 400 and el ectrica
connectors, &%3%@%5 notd 1 PSS ahd) «&efﬁt ahdh AlREAFE © rmgms ng,s; the
transverse en 230, 231 not have to be fornmed b -11ke
conponent s oberetiasiaich Exddnblady aF0 ys ﬁ@ﬂﬁéﬂ adigeephithe ety [atter l a B §BRsi ng 202
or be mere 0 ; 16,1306 &udOfe LUBLNES Mor €,
while the f?%ﬁ%%%?é@bagg?%§%3é‘pgg%ﬂgﬁg g%g‘ gh fied %gt | at cﬁ*é e-1ike

st r uct ur es cuiting aligeediiacikthe fbedibindn 369 exiredst ﬁ@t\f@?}s @"Y\?Jéqilié ix3axis 281 can
take the T QUMRAlocBRShS RLOSHE Wl HiR &a%lﬁfcd% g!;a;&@&; iORE IhlRIARY . and can
al so be contoure I'nclined as desired the transverse
wal | s 230, a2i3B-Borlnethd estaméifQGE;‘nhQ@@)?ﬂtc@rpbrﬁﬂimei’anmﬁmvmiﬂmFﬁyaﬂém@hm ng axi al
posts 332, r DLEG & rst axia
peat 332 mﬁgﬁgmgﬁﬂgh%%gﬁéegﬁﬁﬁ}% aﬁ%%’%%%“%?@zﬁiﬂ%gﬁ%te ﬁtgﬁ%ﬁgiggcond

axi al post Lm&ednﬂmﬁ 38¢ caxeipith ficedotSibond ndient bottied edghe3@heiubar

beari ngs ZEQM, ﬁr%&@ of the ball-bearing twe. However, bearing types that
can be use A theé cont ext of the present invention |nclude wi t hout
limtation iﬂi}ﬁﬁhimoxbe«anhudgmm ahs dixkd blarde 350 3 [iied( voth reglebipipi wgrddedr i ngs

Wi ch are n. r,ubbi n ) ( | ement ed
by use of %&f 4 ‘t’m Iﬂ§ o OSF‘%LSJ‘ folnggﬁs(}lﬁ ?Q%ttax‘ljﬂ%gjvé?ﬁ %ﬁ ,,HQJ Elle?‘%? 1&}11&0%6%? of
friction offiadidug m@mﬂﬁ)w ulf\@i' ilﬂ?ﬁt@ifﬁiﬂ&nﬁﬁﬁ"ﬁ ma}mxtngt;enalrr{a@ bk nopaed s thal |

beari ngs s 0r L c d estriction
ri ngs; ° mﬁ%8£8$?33%ﬁ3 “ﬁg m§ﬁh ?ﬁ@ytﬁgd%gﬂfF% %Ma Emhaﬁaﬁﬁh%nﬁ%% nent s,
t he annulaﬁmmEQRMmg&n&ﬁ&t@QE&nmpu&dsﬁakémmhaﬁﬁ@mmﬂﬂﬁoahEGbmwﬁnnB#hular
surfaces of the as t nul ar

surf aces. navbroedhl el Relia” de arovnoBe BB R JBE Fre Bt 31N 0o on.
wth the nmyy bﬂgpiaaﬂiftstatxﬂxaamaﬁﬂnotm Rl tekpecd 1o bo@nteadxix cdkrdi@iondd-B and

enbodi nent s, %gst o3 of the bearings may not be annular in nature_
Finally, tﬁé‘?@?ﬂ1 Eﬁﬁb1gr may include segnental ly annular in certain
‘enbodi ment o6k PWhZ thE beeniglifed cabuditheal isheRmbld, RS tHRtdtalilvf mURES t he

first end 9 of the rotary cutter 30Q to the fir ansver 230
whil e the g’gﬁéﬁ%" ST &g *sfv%a?%% “9 SedPap ‘i}‘“ﬁb‘ﬁ’ht i h%“‘%%‘&%ﬁ\é@gnd 310 of
the rotary o¢itketiRed 80& 13 it hatisesPodnas Bensiay waick 3@B4L thd Rt bt annul ar
bearing 2511 nests w thin the caV|t i

the r cutter 3 and is
coupl ed t o 3Phe ity bge ?ﬁ?ﬂ"%@ §oPFRPTe F’bg‘aFVfiﬁ%‘tC{g& 30“% ¥"\9ﬁ Qary ‘“““(%89

cont act / engagRRE Akir BhidiRs kRebLARE dSilyf @eRus®Jp@itidshehdhohaietguiobes 300. The
second annul ar bearlng1251 however, abuts the second nd 3 of the rotary

cutter 300 3EfEeH $n¢ i proatifer o248 1athgf d0B Koy @f‘mifh‘é‘ PB’L‘%\‘ ot er 300

Vi a beari ngxposk snd dabdddask. zﬁi&%ﬁa& nn E;leCi’mZx) of 5@@@@& @a;t b &efé@gﬁda@nul ar
bearing 251 is not positioned w he cavity 3 of the rotaﬁ cutter

300, it hagxi heﬁﬁ‘e@%ﬁ‘f-‘@é‘ﬁ%‘% afiwéﬁbﬁf th@f“ &ﬂsiéﬂftdﬁéﬁﬁ %'Wéh%%wé’id“f@ PERFNe (not
nunber ed) %m& h@udr 308 tdm%w&aar‘n@wmg BOfe eMBb@usReab bk L@p 3dshe central
openi ng 256 of the second annular bearing 251 has a_ transverse

cross- sect O ERCARER O mAD, 408 ogiesthero eRER PHE? b PaRslarg smbrdigstsRt i ona
area of the central opening of the first annular bearing 250. This in turn,
al lows the second axial. post 333 to have a | arger transverse
cross-sectional area (when conpared tqgthe transverse cross-sectional area
of the first axial post 332). In certalin enbodinents, this is beneficial
because the increased transverse cross-sectional area of the second axi al
post 333 allows the second axial post 333 to maintain its strength and
structural. intern:4y despite having a channel 502 formed therein through
whi ch the electrical connectors 501A, 50113 axially extend. 100731 The
nmotor 400 is nmounted within the cavity 304 of the rotary cutter 300. In the
exenplified enbodi nent, the notor 400 is nounted to the second transverse



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
extends froma second end 403 of the notor 400. The drive shaft 401
non-rotatably mates with an internal shaft-engagenent elenment 375, which is
in the formwofoa/mseaansver se wall that is non-rotatabl yp@ospligehizse t he
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 mati ng between the
internal shaft-engagement piece 375 and the drive shaft 401, and is nounted
by the annyl.@h, beafkRas: fal si3td ks é'{fﬁm?m%n@@&d&%@i}tsst&d"eﬁ@@%\fﬁﬁt@v' ding a
bal anced couplihg of the rotary cutter 300 to the notor 30 and the rotary
cutter 300 Fi+H. He copies edpssp@of W&I@idﬁfgmﬂgﬁ‘mF%’Fﬂ‘i‘cﬁ@mﬁ%ﬁt&f— Snkef HBhove, the
mot or 400 'fﬁe&ltﬁ&et 5’500(% ¥ \9&%’; @thh@xtaérh%at?q}é@\reﬁQ{ért‘,@:@m}(%égé ssitdesdandl e
100. The notor I'S eﬁ ct rlcaIIy coupled to th 9ggower source 105 by

el ectrical fﬁ@i\ﬁé@ti‘@iisms@iﬂlmmﬂx@ iﬁﬁpﬁﬁﬂ =gy ewEEr 8enpl i fi ed enmbodi nent are
wires. In %%Lﬁ@t%ﬁ‘?m@%%dto”?ﬁs&d b @) ﬁtgtau&a}a COMRAELATP deakgiogn ot her
forms, incl ating of surfaces with electrically conductive

material s. cmheon@meef hie badd Wrindetagsenbld pigte, widherfahes discusprdr abhep tBoupl ed to
t he not or 0 %ﬂe%i)i L ARD: b ough the
second anné‘?gfQj ﬁléb}enétérllgt'n %nl\gsitg&% Bgf:%ﬁaﬁnlg {)&ijn%@m{hcemt rou%h trt(t)e annul ar
beari ng 25yt ﬁéﬂ eﬁ@m&rabb’adoum@@tﬁ@@t%mﬁﬂ@ b4 capablg IﬂlB'méRiEéf?ﬁij@a‘diﬂwef y away
fromthe | I d into the handle 100 via the nost
desirabl e %ggﬁé Q%nggﬁi@bg{'}%%‘ln'here are clear advantages in having the
‘entire dri \Wﬂfgi Hemhb.m pncksusEddinientsiof ichpreleanvaoon. iﬁm@t%l‘ﬁﬁ@ ipagonpact
desi gn and l tOoL n the
head 200. éegﬁwg% 19%‘9 Cst%'%a ?%’p%‘%ﬁgg%t]ﬁ%&&q‘d&q%qﬁu@a a\rt\e@fairr‘fg% or 400 or
parts of tHhedds dase'xb:ed beism Seheonhampchatitsnelierria thepaatd? Gobsipagereduch
design further enables.su ially ayi | uhst ifration free
operation & az?“m‘l?rh“e cg? "P% ’%&}in llc%g%#aﬁ%bﬁg@% S 9‘% t?l‘%'tt%rn)a\(;rkéa%d rotor.
Further, a bms,hﬁmak«pmmbe pr mbnmmdi mgopapt; siniliet may) tm regedwhicotlesnivpeir n
contributes to the mniniza ner . 0SS ack and
sl i ppage, Hé¥e ar ?ﬁ’f)g aanlt“tzét eﬁ{/.ll}gée]t:e‘r"tggéﬁ%’St%‘éﬂgugmagef&gl CC,E%;SP% h}a

wel | as thes y\ﬂaﬁl{udaﬂdhﬁ:ﬂaﬂtmﬁlta@wm arsirhes of Lit:dftmm:raié_,S@mtrbtgudknmvmadm ve

transm ssi on_ nmechani s 1100 the advant atfor he concept.
of the int&fHaPf LX/CWBW Fi E‘é’?f‘?‘ﬁiega nﬁ)ﬁa LCSG Tﬂ’f%agm“%%sﬁm {me‘g Efrﬁéwgaﬁlgl ity to
arrive at \pesymhi gbhageddsad rotation of the rot ary cutter unit, driven by
an internal_drivin mechani sm He or Sz ctlon
(ener gy- ef fm%’?lam‘ ‘g‘ﬁ{t‘)‘t ‘ﬂ’ ’Wﬁﬁ?’l’éﬁ“% a@é‘hg"f E’ﬁﬁ%? ﬁma’t‘h‘ t| n? #héwgf ot ori zed
shavi ng heagtaafchigsrdant hﬁm’i&&&tb@@mﬂéﬁ{ fib invede\i66 e dn, cukco \diaeRer g amqktahl gh speed
el ectric motor 00 i nterna hea

const ruct ed® i feh" g]ﬁ“l AER nzﬁ‘ an ?qrﬁ‘WQM%%thgﬁl‘g"r‘ﬁ“hi‘g’a]ﬁ“@ ‘38 °8§6é@f’t“{} to rotate
the rotary peidebel witih 1@t mdh. sneest #bthat erhig@itend 08 hewe|40ilBRan Rofker M NUt e
(I’UI n). Alternativel

the rotatiqgnal eed of the rotar unit may
be at | easti¥EE f’ﬁﬁf‘yﬁﬁ)@“’t i5mC Migoa° ?@ﬁ’fe'i%(ﬁ“‘I Reh ots ‘F‘éﬁﬁ Aj‘g’dt')*f)?"‘i‘pm 4000
rpm 5000 ropi diZ968: HeBBen 30Q0Q g@mM 12000 rpm 1.5000 rpm 20000 rpm 25000

r 30000 r 40000, r nd, 50000 rpm
pm (Rin} It 15 noted he;pem that the term "motgr . which is used herein interchangeably with

the phrase "electric motor assembly”, is intended 1o encompass the assembly of parts
which transform electrical power 0 mechanical motion as a required output force/torque
and speed.  Adjustment of torque and speed is typically achieved by including 8 gear
and/or another form of transmission element in the electic motor assembly.

j0069] As discussed hereinabove, 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



(00781 The optimal speed of rotation is effected by several factors,

i ncluding the choice of electric notor, the current and voltage supplied to
the electric nmotor, and optionally by use of an itiline drive transm ssion,
nanely a particular assenbly of gears, pins and the like, normally used to
reduce or | mo®as@sdrhe out put speed of a notor. Thus, PpeEBM@ewrI0C nOt Or
assenbly may include an intimtransm ssion device to control the out put
speed and torque of the electric notor in the internally not ori zed shavi ng
head presented herein. As used herein, the phrase "labile transn ssion

devi ce” reffr 5 h0aaothlMentdANSRY %%it&rl’»{ig%% GR, usOfs G8AIndMhwidhiyChe i s pl aced
inline with the notor, nanely thé notor output shaft and the gearbox out put
shaft shar dorchaesifd tagiismer ot apd Bt samlpRPishe IR STRISSPORTEEGE ce may

i nclude epi gyaliCiIeaL. quthe%oi&ldf@@eiﬂ@s% 1gmﬁbimgrm§&;séarm&n bhigerdear i ng
systen1can(be sel ected so as to increase the torque of the notor and reduce
its speed diront He folfsysdid cossidataiparidinby wnd f9e coBped mudnwbRetor HFRIVEERI 1 ed

term nal n@&,@&x BLURHE o bk < »§mt %Q?HMQQ@W@QWBQ@ 0?'9\'& pou PakLLs of the

internally nmotorized shavi n? resent ed eln are sent ed as

di scr et e - anbatsepard (8 theesd @ﬁ!ﬁiﬁeﬂ@@mﬁ@ﬁ%m@érﬂ? %Cymaﬁdih&?f gt However ,
SO Of & SRR S S8 Hah BEHBRA I eRuRe BT act ured as a union w th
other parts, formng a single continuous uni't, while sone parts described,
herein as <higl éhst@mhm@%e Y sutendflined ﬁ@m@rm isp i igbdtedwighn
sub-parts Ly Laas of the
head 200 |§£ eglga%‘]“f 5%‘ Hi %&ﬁ%}{ P&:eﬁ\nzg? eTgL od %nﬁeﬂ? ‘%f%%?g?gﬁﬂ %)f t he
“ndt or 400 ermendjmzbﬁthmmmrneusmd Tan ficst e dop 265 wginze@ frrsitehéef han t he
el ectrical .con [ e _ ring 251
s mount ed TETERE VIR Eb O AR boleREah 4 G AR STN AYALALORE O
100801 As ustedy mzhﬁtmghbml arirahtgefsesa}rtsdu&eméasL@mbdumélndeqoﬁd)ﬁndﬁé@f i bi ng
each and ey val. e tﬂh i Any. i e range
can be sel e@f %5“% Phe® ?‘Ser’ T ‘%EJ&F ‘f‘%e%r%‘)%%ggbﬁ% QX%%:?% ?}gdn&ihﬂn%ﬁﬂ?er ences
ci t ed her eicaviar 2 thénigbybilmcienmpog aﬁbahdbysemﬂemdm&vd wmvith3dd ofeht rateries. In

the event of  a n|t| in the eandthat
of a cited c%‘%‘f‘“e"?@ iié ic‘?%eélgﬁ?peg(gfn#) i %c‘i“*o‘é%‘?‘femc‘?a‘ﬁ lfzéﬁgt thggﬁ’ggfs# &' shavi ng
appar at us, t&cmwmmgszﬁéozmmeﬁmedmdem&pdﬂﬁ fomes pseesxe;mﬂnbmnm;dm equi pped

with the sh had i drrents in, can
be used to ag%i %to @géﬁ é&g‘f“ﬁgﬁ% ?rd[? ag Ay ﬁé)‘é%elﬁ ?ﬁa%ifa ¥al hai r,
rapidly andssafiel yhe c{a@&BZtld bihitk: ketatyr @astint 300n&bm nieninglessos! waehawi aled

scrapers, the shaving, apparat us erein ¢ e.used. wth or
wi t hout | uBiridat ab‘ﬂag A T‘[hie mj’mdga'fﬂgjniqffirﬁhlpﬁpf’%ﬁgmfsa%&? %‘ﬂ? ?% “P¥&>shavi ng
process. Hepeexais bifG@nd HbonAbED gaeatma&re&% wad pratis et adl kenei BaveSo based on

scissors-action rather than pure scra pparatus can be used

ef fecti vel yORRdel § %‘kﬁr“od}i’ﬁ?}’)e@&n‘dftt‘]“’é gﬁb@? r’l?iﬁg*??l%? Rt ‘ﬁo’g’t’ ‘ﬁ%’éﬁ“ﬂn ring
pretr eg_t e Houdg SORNGH Hel 10 Blefor taia}eksha:tdndﬁg fiold the hdiite PIU aBethémiod, r eat ment
or conditio

of the hair or S e fers to any fortn

of wetting ‘r}}*ﬂ@ SKTRPIERE IS Rl Eé)‘pf‘ C‘B‘Fi"gﬁi’%f &\Ag"l“e?qateé&ﬁrbg“‘s‘?fﬁﬁl'ﬁg

conpos :j ti Onsiterak @%b&{ﬁm@;ﬁéﬂt&rtr@zsxfeﬁs%mai ik 230, 23N edredkdBe irin dffpg&ts Piky, eat ment f

or conditioning of the hair or inis a ui site bu an, option o

the shavi n@“ﬁ%’é&%‘s‘%@i%‘ﬁ’%%@ﬁ&%ﬁ@a&ﬁg  FolEe f{ﬂﬂ@é&ﬁd@lfdﬁé SIE- [ 0083]

One exenpl guyiead of mdS@n@ferdeN@aishzas N91 apPasALAS PSCI06 @flndies @k starts

wi th a user gripping the apparatus_at _handl e 100, and_sw tchi n?%%f“ wi tch 108
c

t her eby t urfivHgy eNEdBpErErHEs 339 e Bﬁé?%@?%lb‘“‘(“ﬂ&r’rm § sgpopnied h means

that rotar yqukd:ehos386 @iﬁxieﬁb@»e@&ﬁﬁm%ﬁ@r H;e%z:ﬁ@iﬁt ik MbaRsd B M SkbAd Sfialt he
rotation of notor 400, which ower source 105. Once the

appar at us iPSstoB¥ér 3t ihe @aq:mphﬁq@ eﬁf‘@%‘?mﬁ‘?‘e%@egf ?h? grtlar bewingn A5G 1252 pE Yhavi ng
head 200 fl;gt ba@f‘b&h&l h‘gé SidvRverd Dkl 'iﬂﬁ? taP a8Aed QR dRCLPR]L bhBesSkin at a
direction which iIs per pendi cul'ar to the longitudinal axis B-B. The
di rection eﬁesﬁﬁtlﬂmﬁﬁ%wcbée a*ifl@ﬁi/\hf?ldﬁf{?ﬂ pla eriigs delipkacom asHbABeeY | hair is
shaved (or trinmed) essentially w thout novenent of the head 200 with
respect to the skin's surftice as hair shearing occurs as a result of the
rel ative Mdtion. between. the cutting,gdge; 307 of the rotary cutter 300
and the fixed bI ade 351, and regardless of the relative notion of the head.
200 to the user's skin. It is noted herein that the shaving process using

t he shavi ng apparatus presented herein can be carried, out by lifting and
re-contacting the head 200 with the surface of the




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 skin so as to effect shaving at other areas of the skin surface in a
continuous manner. [00841 The shavi ng bead presented herein can al so effect
hai r cutti ngvoediiznaga74li st ance front the skin (where ther¢itiBeori/olopdocli e i.s
found), leaving trimed hair. This hair trinmmng can be achi eved by addi ng
an extension to the shaving head or building in a. desired tol erance/ gap,
allowing the front face 204 of the head 200 to be placed on the hair

growi ng surfiace, %&xﬁztrprx@mgﬁtiﬁer ﬁ&x@@%ﬁdhﬁ)%%&cﬁirmgcﬁmcQﬁ)l’t@wc&n%n&@tt he
| ength of the tTi med hair. 100851 Wiile the foregoi ng description and

drawi ngs r éirrigemedtyaise ob kil arplenodetinencs sof THhahghdeertetigwention, it

will be unqﬁ&ﬁ}Q@%}&E‘@t{h)/@éfh??“%ie@xgﬂ' ﬁetuqns amw%td £A1ONG AR IMDSL | tutions
may be nad erei n w thout artln% romthe spirit and “scope ol die

present. i pexteobrliasordetivrnde lipderthendaeeBRSANTASRQOT MAETIEC DPHINgRREE cul ar, it

w1 be cleat,b@ehhgs emSé&zlwp%q,bbéamkm 184 fanlRRbediS mem@md@w}?&m on may be
enbodi ed i n other specif ornms, structures, arrangenents, proportions,

si zes, and fm hf the Ineter ebraine pudacesaf deisalab posindple é%eﬁéﬁt&s&s HapsE Yot
depar ting f Flf?{f]%ur sﬁﬁaép hdv utbt.é}{ %{.@ﬁrﬁ&ﬂ% ﬁﬁlluucetl@&@a%de eﬁtsoftiﬂ@tfa%%uh t@s skilled

in the art appr eclate t I nvention may e used
modi i cat i oweingf pasttin wostant dherarritharigersnn digseasperbddams, o lzess Onenﬁft #®¢ials, and

component s A OLET WiFe (REH hrnbhe. PEARHL G B Gl B Miluauh ch ar e

particul arI V' ad -speci fic environnmehts and operative requirements
wi t hout depegitzmwvﬁimmiﬁ!mmrtpmlembmbhw of the present invention, The

presenty_9bphl 9E AP AR RS 0% Ea%%{ge&h&:{tse%h%%rgemﬁ%§'u‘ﬁ&ﬁgﬁér{" al |

respects a i've an nventi on
bei ng def i metkrlHps t(htée appamdedhmsai 21'@ winkedharotonkianit @&Lﬁfem‘t?ﬁé rftgeldgoi ng

description ok ﬁﬂ?&%&;{?&%m P TBueRher 560 &' B UBInd Sansvebse Rulf BRI NG

appar at us head conpri si
The first annulay be&ung 25 nests within the cavity 304 of the rotary cutter 386 and is

coupled fo the first end 369 of the rotary cutter 308 via contactéengagerment with the inner
surface 303 of the rotary cutter 366. The second annular bearing 281, however, abuts the
second end 310 of the rotary cutter 398 and is coupled 1o the second end 310 of the rotary
cutter 300 vig bearing posts 255 (best shown in FIG.7). Because the second anmular
bearing 2581 i3 not positioned within the cavity 304 of the rotary cutter 308, it has a larger
central opening 256 than the central opening {not numbered) of the first annular bearing
250. More specifically, the cantral opening 256 of the second anaular bearing 251 bas s
transverse cross-sectional area that is greater than the tansverse cross-sectional area of
the central opening of the first annular bearing 25¢. This, in turn, allows the second wxal
post 333 to have o farger trapsverse cross-sectional avea (when compared to the
fransverse cross-sectional area of the first axial post 332). In certain embodupents, this is
beneficial because the increased transverse cross-sectional area of the second axial post
333 allows the second axial post 333 to maintain s strength and structural integrity
despite having a chamet 302 formed thersin through which the electrical connectors
501A, 5018 axially extend.

100731 The motor 400 is mounted within the cavity 384 of the rotary cutter 390, In the

exemplified embodinent, the motor 408 15 mounted 1o the second tansverse wall 231 in

19



a rotary cutter conprising a cylindrical body having an outer surface and
an inner surface formng a cavity, and a plurality of spaced-apart cutting
edges extending fromthe outer surface of the cylindrical body; an

el ectric notor located within the cavity and operably coupled to the rotary
cutter to reebe/sd rotary cutter about an axis; and PCTIB2@1/400386ed bl ade
having a cutting edge, the fixed bl ade 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. a2.pirdRavhag xﬁ;;@a{eamm head: 8k sob aF M howheseishnddiRakot ary
cutter further conprises a EI urali ?/ of spaced-apart rldges protrud| ng from
T

the outer &hfrfed tgpsveispwal R inehites “’Bé@’“ﬁﬂ&xiﬁ B ome povend srddlt & surfaces

that col | egld uply &8 1 A: A el GLLNGE &Mhbﬂﬁ% &5@4 Wit GORRERLN igat 0 the
axis, the ridges conprising the cutting edgeS of the rotary cutter. 3. The

shavi ng apeseacsnt kisadntoYTSciirisdn Wveper Af aranssrmsr el Bt i§ Ban-rsrdience
cylinder i %mk f'ed% rt@]%ﬁm@ﬁ&i%@{" 381 mlé Rl 30041t LS AVLAOARRAT at us

head of clalm In a dianmeter of the cavity of the rotary cutter is
bet ween 3 msfarwuw 39nis debvenbiydhes aier ABP sis ke eing tebegn o iplealhitelinherein a

di anet er Ofﬁ,m,a 9111&9539[& b RRLAEER c%hm-ibp ahd i Wbumed by the annular bearings
250, 751 at its ends 309, 314, thereby providing a balanced coupling of the rotary cuiter
300 to the motor 30 and the rotary cutter 308 within the fubualar housing 202.

10974] As mentioned above, the motor 400 is electrically powered by the power source
105 in the handle 100, The motor 400 is electrically coupled o the power sonree 105 by
electrical connectors S61A, 5618 which, in the excmplificd embodiment are wires. In
alternate embodiments, the eloctrical connectors take on other forms, including plating of
surfhces with elecuically conductive materials. The electrical connectors 381A, 5018 are
operably coupled to the motor 408 at ope end and extend axially from the motor 400
through the second annular bearing 251 via the channel 502, Once through the annular
bearing 281, the electrical commectors S8IA, 5618 extend radially away from the
longitudinal axis B-B and into the handle 180 via the most desirable path selected.

{00751 There are clear advantages in having the entire driving mechanism housed within
the head 200, including a compact design and the locating of al} of the metorized moving
parts within the head 208, Soch a design also eliminates the nead to house the motor 400
or parts of the drive pansmission mechanisnt in a separate housing. Such design further
enables substantially quier and substantially vibration free operation due lo the ceniral
and coaxial position of the motor and rotor. Further, 2 minimal sumber of moving parts
is required, which in tum contributes to the minimization of energy loss due to friction,
stack and slippage, thereby substantinfly decreasing the noise and vibrations, as well as
the wear and tear plaguing many of the presently knows drive transmission mechsmisms.
{00761 Another advantage afforded by the concept of the internally motorized head 268
presented herein, is the ability to arrive at very high speeds of rosation of the rotary cutier

uni, driven by an internal driving mechanism. Hence, the scissors-like cutting action



6. The shaving apparatus head of claim| 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 claim1

further conma ®imges74 a tubul ar housi ng havi ng an »¢wBenapozavity, the
rotary cutter rotatably nounted within the internal cavity of the tubular
housi ng, and the fixed bl ade nounted to the housing; and an el ongat ed

slot in the tubular housing form ng a passageway into the internal cavity

of the tubylaf, Wé{pglﬁii‘l&&h@lﬁﬁ!ﬁﬁgn}g@ub@@‘;h‘ig)éﬂQEH&‘HQHII&&)I@Q?E@Q%ir%fhegihe fixed
bl ade and an eg e housing, the cutting the fixed bl ade

ext endi ng siﬂ“b‘siﬁgmuﬁﬁawllyfmp\&?\ai“}agl fopenere anhiish “SP‘%? 3%@? Wee¥i ng appar at us

head of cl gjgp; f\ﬁ@ﬁ{eﬁiaﬂ} Eﬂﬁ)r&%‘ﬁ!i@ﬁw ff‘éﬁ{‘l@étﬂg QRSB M AARSYURL Se Wi dth
that is no‘°greater The shaving apparatus head of claim?7

wher ei n t hendchsuéeh bivisges F%}a%dﬂti"@fétet%ﬁ ISy Kes Ay a5® spaa et at ket Pthg gap no

tngat(::E'[ ‘ ;[ 23‘5\ eoﬁits%nﬁ%@fj ahd ?iﬂ??t%ﬁﬁﬂ eh@ dfeUbiati i %Q@(ﬁo{i}e gy bineednip! ade and
nmay be at least '»00 Iy pm 800 rpm, 1000 fpm 1500 rpm, 2000 rpm, 3000 rpm, 4000 rpm,
S000 rpm, 7000 rpm, 10000 rpm, 12000 rpm, 15000 rpm, 20000 rpm, 25000 mpm, 30000
rpm, 40000 rpra and 50000 rpin.
{0078} The optimal speed of rotation is effected by several factors, including the choice
of electric motor, the current and voltage suppled to the eleciric motor, and optionally by
ase of an inline drive fransmission, namely a particular assembly of gears, pins and the
fike, :.:mmaiiy used to reduce or increase the output speed of a motor. Thus, the electiic
motor assembly may include an inline transmission device to contrel the output speed
and torque of the electric motor in the interally motorized shaving head presented heren.
As used hegein, the phrase “inline transmission device™ refers to a drive transmission
device, or gear box, which s placed inline with the motor, namely the motor output shaft
and the gearbox output shafl share the same axis of rotation. An inline transmission
device may miclude epicyclic gearing, or planciary gearing. Such an inline gearing system
can be selected so as fo increase the torque of the motor and reduce its speed ov the
opposite, depending on the selected motor and desired terminal rotation putput, M is t be
waderstood that various parts of the infernally motorized shaving head presented herein
are presented as discrete and separate parts for the sake of clarity and definition.
However, some of the paris described herein can be manufactured as a union with other
parts, forming a single continuous unit, while some parts described herein as smgle
comtinuous unifs can be formed by a plurality of sub-parts,
[0079] Referring now to FIG. 8, an alternate embodiment of the head 200 s exemplified.
In this alternate embodiment, a portion of the motor 400 extends through the second
annular bearing 251 rather than the electrical conpectors S01A, S01B.  Moreover, the
second snnalar beaving 251 is mounted © the motor 408 while the second axial post 233

£s omitted.



10. The shavi ng apparatus head of claim7 further conprising: a first
transverse wall at a first end of the tubular housing; a second transverse
wal | at a second end of the tubular housing, the first and second
transverse walls encl osing opposite ends of the internal cavity of the

t ubul ar houwsiongii/oassbd r st bearing rotatably nounting a ®dwstoiemd2sof t he
rotary cutter to the first transverse wall; and a second bearing
rotatably nmounting a second end of the rotary cutter to the second
transverse wal |

00861 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 addifion, 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.

j0081} The shaving apparatus, according to some embodiments of the present invention,
equipped with the shaving head according to some embodiments presented herem, can be
used 1o effect close shave of hair bristles, such as human facial hair, rapidiy and safely.
{0082] Uniike waditional maneal or mechanized scrapers, the shaving apparatos
presented berein can be used with or without lubrication or wetting of the skin prior © of
during the shaving process. Hence, since the shaving apparatus presented herein is based
on scissars-action rather than pure scraping, the apparatus can be used effectively under
wet or dry conditions substantially without requiring pretreatruent or conditioning of the
hair or skin, The phrase "preiveatmerd or condiioning of the hair or skin”, as used herem,
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 Is not a prerequisite but an option of the shaving process using the
shaving apparates presented herein.

[0083] One exemplary mode of use of the shaving apparatus presented herein starts with
& user gripping the apparatus at handle 108, and swiching switch 108 thereby turning the
apparatus o the operational ("on™) state, which means that rotary cutter 308 of the head
200 s rotating as a result of the rotation of mosor 400, which is powered by power source
185, Ongce the apparatos is operational, the user presses front face 104 of the shaving
head 206 flat on hisher skin, and ulides the head 206 across the skin at a direction which
is generally perpendicular to the longitudinal axis B-B. The direction of motion can be a
forward or a backward motion. However, hair is shaved (or trinumed) essentially without
movement of the head 208 with respect to the skin's surface as hair shearing oceurs as a
vesult of the relative motion between the cutting edges 307 of the rotary cutter 300 and
the fixed blade 351, and regardless of the relative motion of the head 208 to the user's
skin. [t is noted berein 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



11. The shavi ng apparatus head of claim 10 wherein the notor is nounted in
a cantilevered manner to the second transverse wall. 12. The shaving
apparatus head of claim 11 wherein the first and second bearings are
annul ar bearings, the shaving apparatus head further conprising an

el ectrical swmeaosers extending axially fromthe notor REWBaYHIWEe second
annul ar bearing. 13. The shaving apparatus head of claim 1l 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 transygr §&wWedl in certain embodiments, the head 208 is moved by the user across the
skin’s surface while the head 280 is pressed against the surface of the skin 50 as to effect
shaving at other areas of the skin swface in a coptinuous manner,
10084] The shaving head presented herein can also effect hair cufting at any distance
from the skin (where the hair follicle is found), leaving trimmed hair, This hair trinming
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 260 1o be placed on the hair
growing surface at @ pre-determined distance which corresponds to the length of the
trinumed hair,
{0085] While the foregoing description and drawings represemt the exemplary
grabodiments of the present invention, &t will be understood that various additions,
modifications and substitutions may be made therein without departing from the spint
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 fhe present invention may be embodied m
pther specific forms, structures, arrangements, proportions, sizes, and with other elements,
materials, and components, without departing from the spinif of essential characteristics
thereof One skilled in the art will appreciate that the invention may be used with many
wodifications of structure, arangement, proportions, sizes, materials, and components
and otherwise, used in the practice of the invention, which are particularly adapted to
specific environments gind operative requirements without departing from the principles
of the present investion. The presently disclosed embodiments are thevefore to be
considered in all respects as illustrative and not restrictive, the scope of the invention
being defined by the appended claims, and not lunited to the foregoing description o

embodiments.



a second annul ar bearing rotatably nounting a second end of the rotary
cutter to the second transverse wall; and an el ectrical connector
extending axially fromthe notor through the second annul ar bearing, and
then radially outward fromthe axis toward a handle. 14. The shaving

apparatus head of claim1 further conprising: a first transverse wall; a
second transverse wal | ; a first bearing rotatably nounting a first
end of the rotary cutter to the first transverse wall; a second

annul ar bearing rotatably nounting a gpggnd end of the rotary cutter to the
second transverse wall;

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.
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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 notor. 15. A shaving apparatus conprising: an el ongated handl e portion;
a power source; and a head portion coupled to a distal end of the
el ongated handl e portion, the head portion conprising: a cylindrical
rotary cutter conprising a cavity and a plurality of spaced-apart cutting
edges; an electric notor |ocated within the cavity and operably

coupl ed t -t he Thet dpying @ppasptus hegpphelaing Hewhereiar Jie cyitingredgpb of thenrodstys, t he

el ectric noof o hecht icﬁtﬁh%édg%?ﬁ%eeﬂxehgﬂﬁégdgggggﬁeaﬁﬁ% bEGe u8RY hair betwelpf | xed

bl ade having a cutting e e fIxe unted adjacent the rotary
cutter so thhaittisg edpe ot thelfaied blade endsthe avtdog bdgewothe rétarycutten. ng edge of the
fixed blade and the cutting edges of the rotary cutter when the rotary
cutter is rotating.

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.
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16. The shavi ng apparatus of claim 15 wherein the power source is housed
within the el ongated handl e portion, the head portion further conprising: 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 annul ar bearing rotatably nmounting a second end of the rotary cutter
to the second transverse wall; and an electrical connector electrically
coupled to the notor and the power source, the electrical connector

ext endi ng [axi alrhy sﬁé@ﬁ% taParifaé Gead fof QAR 1 O evisRSiANEe a6t & nfdRAkling and
t hen radlall¥ outward fromthe axis to the power source. 17. The shaving

appar at us c¥tilgversdianperedhesesondieansessse Welkt i on further conprises: a tubul ar
housi ng having an internal cavity and extendi ng between the first and
second transverse walls, the rotary cutter disposed within the internal
cavity of 12he Théshamgrappsiatng heachaf ¢lhien 11 xeweireid thefirstormdtsechbntd bentiggstandul ar

housi ng; an elangated.slqt in the tuhul ar. housi ng.f.orm n .passageway i nto
the i nter AR oRFRROSG £ HovirliPiretu e o RamOrigfe dareasirBD§omREEnt ¢ i ng
edge of t betehdingsakibilyofiom ddmator 8e@hahe $doendiinsiaPBearinge cutting edge of the

fi xed bl ade extendi ng substantially parallel to the axis. 18. The shaving
apparatus of claim 15 wherein the power source is housed wthin the

el ongat ed {handirge RRVin: ABparklEn&HA2A cRRR U tRRhdr WbhPREIngGOMPr i Sing: a first
transverse wall; a second transverse wall; a first bearing rotatably

mounting a firefirsttrdnsyfrsemallrotary cutter to the first transverse wall; a
second annul ar i rotatahly mounting a second end of the rotary cutter
to the second F?%%é%ggggaﬁgﬁ?ﬁ’a portion of the notor extending axially

through the seadiist beuninkafotdidly inMGintiAfc frst &h@Cafr the adotagp eOfEt & the first
electricallg coug%ﬁq to the portion of the notor and the power source. 19.
The shavi H§SYFFa™8tlus of claim 15 wherein the cavity of the rotary cutter

has a di anet er 3 5&@hd hhu? bBASR BlatdblPRodRingR secaild end RE iR aMAr@PRAREL US of
claim 15 wherein the head portion conprises a tubular housing having an

i nternal geppnd fransvprse wollzand cutter disposed within the internal cavity of
the tubul ar. oysigg, andohe:ct YauhAng RS iR the Shtor REOIBATH" BASKET S

width that is no greater
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
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a head portion coupled to a distal end of the elongated handle portion, the head
portion comprising:

a cylindrical rotary cufter 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
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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.
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