WO 03/ 057999 PCT/ US02/ 40888 1 ELECTRI CAL HAI R BUFFI NG APPARATUS FI ELD OF
THE I NVENTION: This invention relates to a device for renoving body and
faci al hawn.o3nbrg9 specifically, it relates to an el ectri eair/ushzdsss ess
apparatus for renoving hair by buffing and abrasion, while simultaneously
exfoliating and providing beneficial effects to the skin. BACKGROUND AND
OBJECTS OF THE I NVENTI ON: The nost conmmon solution to the probl em of excess
faci al and body RBEETRASAbeBAIRSRHYFANG NBRERHTYSshavi ng devi ces have been
mar ket ed t hroughout the years that are intended to renove the hair by
cutting HELPO EHEHﬁVEﬁﬁﬁmN%he surface of the skin. The main

di sadvant age of shaving is that to be effective, it nmust be done often.

Bl ade shavi ng Thixcihuaitioy relutes taamdevor fap seramdngbadyendifadialthabi Mory and dryness
to the skin. Shaving daily |eaves stubble; hence it is not generally used

by femal ggedificalipCit Allated ©a-clcRa4l Brdé-fess bhrattl RFeemdAhg Baikiby baffingr i ous
skin problens and irritations. The re-growh rate of cut hairs can be

erratic i j it t raps,
thereforgﬁggéﬁgfﬁémgﬁ? aHﬁ%ﬁ@gﬁygﬁﬁﬁggﬁﬂékg%¥ﬁg?%§ﬁh g%?é%%aﬁg%gﬁbeen

mar keted that renove the hair by pulling it out. Simlarly, hair has also
been rend¥8d by applying mastic, which pulls out the hair when the nastic
is renoved. But hair-pulling is a painful process and is al so blanmed for

BACKGROUND AND OBJECTS OF THE INVENTION:

The most common solution to the problem of excess facial and body hair has been
shaving. Numerous shaving devices have been marketed throughout the years that are
intended to remove the hair by cutting it off near or below the surface of the skin. The
main disadvantage of shaving is that to be effective, it must be done often. Blade shaving
actually cuts and scraps and causes irritability and dryness to the skin. Shaving daﬂy
leaves stubble; hence it is not generally used by females in facial areas. Shaving is also
blamed for causing various skin problems and irritations. The re-growth rate of cut hairs
can be erratic and the skin can become more sensitive due to cuts and scraps, therefore
causing inflammation.

Numerous epilation devices have been marketed that remove the hair by pulling it
out. Similarly, hair has also been removed by applying mastic, which pulls out the hair
when the mastic is removed. But hair-pulling is a painful process and is also blamed for

increasing the rate of hair re-growth. Rather than pulling the hair root, it actually breaks



increasing the rate of hair re-growth. Rather than pulling the hair root,

it actually breaks WO 03/ 057999 PCT/ US02/40888 2 off the hair shaft
anywher e Woaiobiogh above or bel ow the skin surface. Additipemalshy4osehe nust
wait until the hair has grown to a sutficient |length before it can be
grasped for renoval by mastic or pulling. Electrolysis has been used as an
alternative nethod for renoving the hair by applying an electrical current
to the hair follicle to kill the hair itself. This method is expensive and
often requires professional assistance, or the utilization of hi gh cost
app! i anceff thabair shafrenyaherefinre high aber 0ibplow diaskiugirfage. @@H@Wﬁﬁg"ﬁ%i s
approach tedi ous and tine-consum ng Chem cal neans have al so been used

ei t her t endst Whittuht] thahainhedgrbainrto asuffmidnt Eagth beifdre itocan degeasped &irbi [ i ty, but
this has the di sadvantage of causing peripheral danage to the skin.

Hand- hel gem@gn%ﬁéoﬁlﬁﬂﬁ%gzjg pads such as those disclosed in US Patents
No's 1910647, 2314220 'and 2328886 are pressed agai nst the skin and rubbed

to remove Nai e by ANk BorAMa B0EARNAHatielmdifiod R An SAMEURTair(phAL LI S

technique is quite-tedious an results are inconsistent; being dependent

Che ot roRBRspsamal ) HepL By G pRF st RREh B PR e Bl 700

i nherent problemrealized as the user perforns_the suggested manual (non-
aut ormt e@Xpensivgiang ofteligdrises professional assistance, or the utilization of a 1gh cost

appliance. And, each hair must be removed individually, rendering this approach tedious
and time-consuming

Chemical means have also been used either to kill the unwanted hair or to bleach
it to reduce visibility, but this has the disadvantage of causing peripheral damage to the
skin.

Hand-held manual hair-sanding pads such as those disclosed in US Patents No’s
1910647, 2314220 and 2328886 are pressed against the skin and rubbed to remove hair
by sanding and abrasion. it is found however, that this technique is quite tedious and
results are inconsistent, being dependent on uncontrollable qualities such as the pressure,
speed, and frequency of the stroke applied by the user. Tiring and tedious arm motions
are an inherent problem realized as the user performs the suggested manual (non-
automated) sanding routine.

In US Patent No. 5377699 to Varnum, an electrical device is disclosed which is

claimed to remove hair by abrasion. A rotating abrasive surface is pressed against the



In US Patent No. 5377699 to Varnum an electrical device is disclosed which
is clainmed to renove hair by abrasion. A rotating abrasive surface is
pressed aweaimnds79phe WO 03/ 057999 PCT/ US02/ 40888 3 ski n t mcaurpa2/a0888
perforated web, which is clained to wear the hair into a thinly tapered
shape that is less visible. In practice, however, it is found that such
abrasion that is continuously in the sanme direction is not effective in
breaking the hair fromand near the ‘skin, as is nobst desirable The

di stance between the bl ade and the skin, caused by .t he I scr is too
great t oskiarhroush 8 perfersisd veth aybichris fl3ragd @eW%ﬂ%W“slmona g’mi’ Lpere AI so, a
damaged or broken foil could lead to cuts or nicks. In addition,

r epl acensidpedhattibitess wisibdes ilv prastice howsver it iseunt! et vshdbmsibodhatent s i s quite
burdensone, effectively restricting use of the device to one individual

for sani taihitihioad ?Qﬁ\ﬂle samealiret it ik @asdffectipé BMRBANIAGtheihak|fyoni el Acedent of
the abrasive surface and reducing efficacy of the device. US Patent No

2714788 ts%.n%soig AR feo‘fﬁegdl%n@é B%‘E\Rféénctﬁ!: b%ﬁ@ Qﬁ@’?ﬂé%kfno Ead's@& {RGojl1an

abr asi ve agal nst s to renove hair in which a nechani cal nechani sm
causes the dir ctlo rotatlon al ternat,e, fram e
count er - 6Tk g’é’ gé?‘?f é? a%l]é?/vgrsgfceﬁ (ﬁl@ﬁlr rﬁglovaarlhbéa}ogv :ﬁise S% ssﬁlgfsglf ganﬁsgi 2 anount  of

inertia devel oped by the ra rotatin sk ..and associ at ed conponents,
whi ch nugampgedserdy fIOHsPPB F 9 FHISE & q%éckré%fldb%o% K ace@@ﬂ%quh? vel ocity
mechani cal design. G ovanna offers no neans to decelerate the rotating

head pri ebrasive sasfaces & thentisclasedembddmenis is geitcnaderapmercifestieslsal . As a
result, G ovanna's

restricting use of the device to one individual for sanitary reasons, or at the least,

preventing timely replacement of the abrasive surface and reducing efficacy of the

device.

US Patent No 2714788 to Giovanna discloses an electrical apparatus for rotating
an abrasive disk against skin to remove hair in which a mechanical mechanism causes the
direction of rotation to alternate from clockwise to counter-clockwise after several
rotations. There is a substantial amount of inertia developed by the rapidly rotating disk
and associated components, which must be stopped instantly and redirected by this
constant velocity mechanical design. Giovanna offers no means to decelerate the rotating
head prior to reversal and to accelerate the head after reversal. As a result, Giovanna’s

apparatus is impractical for use by users who do not have extremely strong wrists. Such a

mechanism is found to be quite prone to wear and tear and to cause user exhaustion.



apparatus is inpractical for use by users who do not have extrenely strong
wrists. Such a nechanismis found to be quite prone to wear and tear and

t o cause weas/osmwhausti on. WO 03/ 057999 PCT/ US02/ 40888 4 IPaTuSoRaisent No.
5084046, an electrical apparatus is di#sclosed which includes a

non- abrasi ve bearing surface on the face of a ring, having an eccentrically
rotated abrasive disk there-within and coplanar there-with. The
non-abrasive ring is held against the skin and the abrasive disk is
rotated to renove hair fromthe skin within the rjn Because the disk is
only adapted {roUBdatmeNonS @46 snedeatisn] apnaraussis sk éﬁgﬁﬁé“mg’ﬂﬁﬂﬁ Sto be
deficient in renoving hair. Additionally, the skin area that is served by

t hi s devihegab@sive bedring sacfatehen the fmealf aotnghbdving aroencenttisalierotatesia of skin is
quite tedious. It is therefore a primary object of the invention to provide

a devi ce b hgte AMRIEIERShit AR @pldnat BBRLWEL Ofhetd@-aAdidsOle rafptis deld aphiatt
effectively renoves hair at or below the surface of the skin wthout pain

or damg&e s%n{%h ﬁgmam hﬁ&w&tr AR gfﬂ%l/é’haﬁfﬁxfélevé'%%{]ﬁhﬁﬂlfe'r&% of the

ski n. er ob ec e suc Ice removes hair by
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conpl etel y. is a further ect to provide such a ce that operates
consi st ed@ﬁ%lelwﬂﬁ FroRaving hair. @@d*@augéhe skip ayeg thajig fﬁ’éYedg:B’té Brdeyi§e i ovi de such

a device whose buffing and abrasive surface is .
small, so the removal of hair from a large area of skin is quite tedious.

It is therefore a primary object of the invention to provide a device that overcomes
the deficiencies of the prior art and that effectively removes hair at or below the surface
of the skin without pain or damage to the skin while simultaneously providing exfoliation
of the skin.

It is a further object to provide such a device that removes hair by buffing and
abrading it in a back and forth motion, or in a clockwise and counter-clockwise motion,
to remove the hair most efficiently and completely.

It is a further object to provide such a device that operates consistently without
tiring the user.

It is further object to provide such a device whose buffing and abrasive surface is

easily replaced.



easily replaced. WO 03/057999 PCT/US02/40888 5 It is a further object to
provi de such a device that sinmultaneously provides beneficial effects to

t he skin wbioBestadr i s being renoved by renoving dead ski mcaatishz4magl which
hel ps.to break down cellulite nodul esS Further objects and advant ages of
the invention wll becone apparent upon review of the follow ng
description and depictions of various enbodi nents thereof. SUMVARY OF THE

| NVENTI ON:  According to one enbodi ment of the invention, an el ectrical
apparatus is provided that rempves facjal and bo hai y by .Quffing and
abrading it régeadednsy ohiset tﬁIPF%Wl%%‘@I‘;? eﬁweg‘aéﬁlé‘?}&ép%‘émg’rﬂigwges
counter-clockwi se notion with a fine grit and non-allergenic buffin

sur f ace. badficighpéfects trsthe skip odiileiboirdsibathg tendied by k§hengng 8¢&daﬁé<g1 erlls §§gd
against the skin to force the hair strands thereon to |lie flat against the
ski n. WinthécH laypstg tidaktdoagaielislite eluddsi N and conti nuously bei ng spun

t hree- hundred and si xty angul ar degrees in both directions, the hair shaft

di ameter is alpgapdejdty a%qlaa%ta@ oPtHeSFHntioR fvill BesonROpphicanipte and t he

action of the buffing surface, the hair shafts are rotated in a continuous
t hr ee- hungy. h X1 2 . . FOnN.: Y/ face is

r ot at ed 5‘%{1%239@%58 fslé‘&%lg d\j@# %ﬁi‘l%a‘?ﬁ%{ﬁ?@ﬁ’gg tbﬁg%ﬂ%ougﬁgpt@ g%?e%'tsgﬁ??g{it | y wound
knots. The abrasive surface is then rotated in the reverse direction,
grasping the knots and twisting the strands in the opposite direction.

Because
SUMMARY OF THE INVENTION:

According to one embodiment of the invention, an electrical apparatus is provided
that removes facial and body hair by buffing and abrading it repeatedly and alternately in
a clockwise and counter-clockwise motion with a fine grit and non-allergenic buffing
surface.

The apparatus is positioned with the buffing surface pressed against the skin to
force the hair strands thereon to lie flat against the skin. While laying flat against the skin
and continuously being spun three-hundred and sixty angular degrees in both directions,
the hair shaft diameter is also being reduced. As a result of this positioning and the action
of the buffing surface, the hair shafts are rotated in a continuous three-hundred and sixty
angular degree motion. The abrasive surface is rotated across the skin, winding the long
hair shafts into tightly wound knots. The abrasive surface is then rotated in the reverse
direction, grasping the knots and twisting the strands in the opposite direction. Because

the speed of rotation is controlled electronically, the rotation can be decelerated just prior



the speed of rotation is controlled electronically, the rotation can be
decel erated just prior WO 03/057999 PCT/ US02/ 40888 6 to reversal and
accel eratwo obmasioss o t he desired rotational speed after rewperaso2/4m38s educe
the disconforting effects to the uses and reduce wear and tear on the
notor. Repeated and rapid reversals of the rotation of the buffing and
abrasive surface causes flexure of the hair strands near to their roots
and bel ow the surface of the skin, while simultaneously reducing the

t hi ckness of the hair shaft. This repeated flexure _eventually causes the
hai r shaf? gvegaliedsnecloeied dadtothe desied kotaignab ppaed afer tstiereaddo fgluge thei ne
point at the point of flexure, always at or bel ow the surface of the skin.
Vi si bi | i discommfortingleffeds toghel usen endmidnce werr and tdagbh thenhaot. Wit h thi s repeat ed
process. The renoval of the hair shaft to below the skin surface, by

exfoliating tR%ﬁédiéd‘%cﬁdﬁidﬁ’é%@dlé ¥f the fthtion dMhabsRebA@kbrasild furkldef ace. |t
is also found that buffing has a beneficial effect on the skin itself,

removi ng c?@gﬁsﬂeﬁﬁé Bﬁﬁlg'sﬂaﬁ’strﬁﬁ‘&%m thhééP NGRSl HQuikidbidsigduci ng

cosnetic suc rosatia an ell'ul'ite, by continuous stinulation.
AR AL TR R
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hair follicle. By conparison, traditional blade shaving provides little or
no st i nulfia¢ point airitie acintiaf flsxurel alvaye st etthelask ihe, surface of the skin. Visibility is

reduced, and the hair root is left intact with this repeated process. The removal of the hair

shaft to below the skin surface, by exfoliating the skin, additionally results in a smoother

skin surface.

It is also found that buffing has a beneficial effect on the skin itself, removing

dead skin cells, smoothing roughness of the skin and reducing cosmetic flaws, such as

rosatia and cellulite, by continuous stimulation. The skin surface will therefore respond to

this vigorous agitation in a positive and healthy manner. After continuous buffing and

exfoliating, hair growth becomes less vigorous. Buffing actually removes tiny hair shafts

at the root level, consequently causing no future growth of that hair follicle. By

comparison, traditional blade shaving provides little or no stimulation and actually

damages the skin.

According to the preferred embodiment of the invention, an electrical apparatus is

provided with a planar buffing disk that rotates continuously in one direction. The disk is



According to the preferred enbodi nent of the invention, an electrical
apparatus is provided with a planar buffing disk that rotates continuously
i n one diweawsios™9s The di sk is WD 03/057999 PCT/ US02/ 40888 pCT/tssuz/wi3ended
concentrically by a planar buffing rifg, which rotates in the opposite
"direction. The novenent of the apparatus back and forth across the surface
of the skin while pressing the counter-rotating buffing surfaces agai nst
hair on the skin causes a simlar knotting and abradi ng effect that

ultimatel y rempves the.hair by break] it off at or._helow the surface of
the oki 1. SOFOGERR npe G e R DOFRRignDrP RIS It S SOHGHHo of  the
ring neets the outside of the disk. The hair shafts are being spun in both
di r ect i ordiregtion.cihgmravsimeat elthe appareivs bark and fomth pripes thepurfacg og thegdin hand
novenent of the apparatus on the skin surface. Another enbodi ment of the

i nvent i orwhitecprashas thevoowrterrmotaging dufifirrsarfasiscdgainyt Iside the okiatcangs ar
counter-rotating buffing disks. It is also found that either of an orbital

or a rangemuedotey H dbhitpdfdcnthabultihaedy reovas tHeRa bylRedkiand offas t h
notion, coupled with the application of pressure to the hair by the

buf fing sy .e%@the@ﬁﬂé(d'edﬁ%héém.!ﬁ{e,haﬁ' ik %}3% E’xﬁ%t Smﬁ{aﬁ}lﬂ?kwhref‘estﬂé E)r%idev rious

ot her enbodi nents are al so antici pated the sco of the

foren bt I el Tagar nEBie 36 hAEReR o SufESbas brudesic, °

el ectrically energized  apparatus. The invention will be better understood
and addi tqlgjﬁﬁung@ﬁé@p&u’c% PRIt geth a slight hand movement of the apparatus on

the skin surface.

Another embodiment of the invention includes two or more co-planar side-by-side
rotating or counter-rotating buffing disks. It is also found that either of an orbital or a
random motion of the buffing surface, or a linear back and forth motion, coupled with the
application of pressure to the hair by the buffing surface, provides similar, although not
optimal results. Various other embodiments are also anticipated and well within the scope
of the invention, which is most simply described as the application of a back and forth
buffing action against the skin with an abrasive surface, by an electrically energized
apparatus.

The invention will be better understood and additional objects and advantages
will become apparent from the following descriptions taken in connection with the

accompanying drawings.



wi || becone apparent fromthe follow ng descriptions taken in connection
with the acconpanying draw ngs. WO 03/ 057999 PCT/ US02/ 40888 8 BRI EF
DESCRI PTIVON 0G05sORAW NGS: Figure 1 is a side view of a hai mchhuafSb2/mgss
apparatus in accordance with the prefé&rred enbodinent of the invention,
having a portion of the housing thereof broken away to show the planetary
gearing within, Figure 2 is a bottom perspective view of the apparatus of
Figure 1, Figure 3 is a bottom plan view of the apparatus of Figure 1,
Figure 4 is an enlarged side view of the inner workings of the apparatus of
Figure 1, Figure 5Ais a side view showing the interfacing of the
apparatus of Figure 1 with skin and hair, Figure 5B is an enlarged parti al
si de vi eBRIFFDESGRIPEIONCRF DRAWENGPparatus of Figure 1 with the skin and
hair during buffing, Figure 5Cis a progressive series of inages depicting
a hair affigie Y& 4 id6 vRWOsIH IRidbuffihg bbpaigus i guodartcei veitlathe gxqftoeted
perspective view of the apparatus of Figure 1, Figure 7 is an electrical

schematic dLags@menf ofthe irﬁ/@%rﬁ!hh'ﬁn?fa POt & the hdusBigltBerSof BroRerSdwisy t4i ew of
a hair-buffing apparatus according to a second embodi ment of the

I nventi on, show the planetary gearing within,

Figure 2 is a bottom perspective view of the apparatus of Figure 1,

Figure 3 is a bottom plan view of the apparatus of Figure 1,

Figure 4 is an enlarged side view of the inner workings of the apparatus of Figure 1,

Figure 5A is a side view showing the interfacing of the apparatus of Figure 1 with skin
and hair,

Figure 5B is an enlarged partial side view of the interface of the apparatus of Figure 1
with the skin and hair during buffing,

Figure 5C is a progressive series of images depicting a hair after various amounts of
buffing,

Figure 6 is an exploded perspective view of the apparatus of Figure 1,

Figure 7 is an electrical schematic diagram of the apparatus of Figure 1,

Figure 8 is a side view of a hair-buffing apparatus according to a second embodiment of
the invention,

Figure 9 is a bottom perspective view of the apparatus of Figure 8§,

Figure 10 is a bottom plan view of the apparatus of Figure 8,



Figure 9 is a bottom perspective view of the apparatus of Figure 8, Figure
10 is a bottom plan view of the apparatus of Figure 8 WD 03/057999

PCT/ US02/w088857999 Fi gure 11 is a bottom plan view of a haPCThish/itosgs
apparatus according to a third enbodbPnent of the invention, Figure 12 is a
bottom pl an view of a hair-buffing apparatus according to a fourth

enbodi nent of the invention, Figure 13 is a bottom plan view of a

hai r- buf fi ng apparatus according to a fifth enbodi nent of the invention,

Figure 14 is a partial perspectjve . vjew of an alternate gear systemfor use
in an eMBBEE hoka Rajtom plan vicy ?#%]%%“'EH"%EF‘W?‘}IS P‘F“@E’fﬁ%g 305%&'11@ a parti al

cross-sectional view through the gear system of the apparatus of Figure 1,
Fi gure 15B embadimant ¢fdhe giveetion,ew of the gear system of the apparatus of
Figure 1, Figure 15Cis a detailed partial cross-sectional view through the

gear systamr@iistacdtonoplan ity afpldiabufbing bppargus eccbrdifg gua fouthD is a
detailed partial top perspective view of the gear system and notor of

Fi gure 14, %F BoliReAPEF ths ifefi§d2i | €d partial side view of the gear system
and motor of Figure 14, Figuré 16 is a top perspective view of the

appar at u%ig%fre ﬁa %uart?ottloms lt}l%l\{“ VS })th aehaeﬁ%l?fﬁkg gpparatus according to a fifth

embodiment of the invention,

Figure 14 is a partial perspective view of an alternate gear system for use in an
embodiment such as the first embodiment,

Figure 15A is a partial cross-sectional view through the gear system of the apparatus of
Figure 1,

Figure 15B is a partial side view of the gear system of the apparatus of Figure 1,

Figure 15C is a detailed partial cross-sectional view through the gear system and motor of
the apparatus of Figure 1,

Figure 15D is a detailed partial top perspective view of the gear system and motor of
Figure 14,

Figure 15E is a detailed partial side view of the gear system and motor of Figure 14,

Figure 16 is a top perspective view of the apparatus of Figure 1 showing the abrasive
elements and associated components exploded there-from,

Figure 17A is a cross-sectional side view of the apparatus of Figure 1 showing the

abrasive elements and associated components exploded there-from,



el ements and associ ated conponents expl oded there-from Figure 17Ais a
cross-sectional side view of the apparatus of Figure 1 show ng the

abr asi ve wbhan®s9g? and associ at ed conponents expl oded t her @Cirrusop/40863

03/ 057999 PCT/ US02/40888 10 Figure 11MB is a cross-sectional side view of

t he apparatus of Figure I showing the abrasive elenents and sone

associ at ed conponents expl oded there-from Figure 18Ais a full side view of
t he apparatus of Figure | show ng the abrasive elenents and associ ated

conponent s exploded there-from_ Figure 18B is full. side view of the
appar at ud'igire F7Bds & crossprslipR St@?é’l%%@ie@ép%ﬁ@ﬁﬁﬁﬁgmee&ﬁ}%% her e-from
Figure 19A is a bottom perspective view of the apparatus of Figure 1
showi ng t he abmbivaslewents aadsois assodiatddaiompassvtextlettddberpdiment s expl oded
there-from Figure 19B is a bottom perspective view of the apparatus of

Fi gure | maewlBlitdrllabicaséw of tHeaippnutis ©X PloaeetsHovdne tHerabmasivel efementd 9C i s a
top perspective view of the apparatus of Figure | show ng the abrasive

el enents and,$ 0388 @6 RBﬁe?ltscﬁ{eﬂPﬁ%@@ﬁe?e ¢p| oded there-from Figure 19D is

a bottom perspectl ve vie paratus Of Figure 1 show ng the

e LS L SR N T R
el enment s an(ejxp(s) eodctlhglrteef(rjonciorrponent s of the apparatus of Fl gure 1
Figure 19A is a bottom perspective view of the apparatus of Figure 1 showing the
abrasive elements and their associated components exploded there-from,
Figure 19B is a bottom perspective view of the apparatus of Figure 1 showing the
abrasive elements exploded there-from,
Figure 19C is a top perspective view of the apparatus of Figure 1 showing the abrasive
elements and some associated components exploded there-from,
Figure 19D is a bottom perspective view of the apparatus of Figure 1 showing the
abrasive elements and some associated components exploded there-from,
Figure 20A is a partial cross-sectional side view through the abrasive elements and
associated components of the apparatus of Figure 1,
Figure 20B is a partial top perspective view of the abrasive elements and associated
components of the apparatus of Figure 1,

Figure 21 is a partial top perspective view of the abrasive elements and some associated

components of the apparatus of Figure 1,



Figure 20B is a partial top perspective view of the abrasive el ements and
associ ated conponents of the apparatus of Figure 1, Figure 21 is a parti al
top per spwotisws79vd ew of the abrasive el enents and sone as®PaTEIBAISSS
conponents of the apparatus of Figurelill, WO 03/057999 PCT/US02/40888 11
Figure 22 is a bottom perspective view of the drive connector subassenbly
of the apparatus of Figure 1, Figure 23A is a partial exploded bottom
perspective view of the abrasive pad connector subassenbly of the
apparatus_of Figure 1, Figure 23Bis partial bottom perspective view of
t he abr adiig@egdds %Bﬂﬁt@w@fspe%%&%%ﬁ? dgye ¢qmestppabassgabbfofthgure 1,
Figure 23Cis a partial top perspective view of the abrasive pad connector
subassenbl y apparatubef Rigpeer Bt us of Figure 1, Figure 24 is a top perspective
view of the ring pad connector of the apparatus of Figure 1, Figure 25 is

a top perikgeebuds ¥ipemiabéxglbddbogkmprespeanretdw ol ti sbhsivappacainsstopf Fi gure
1, Figure 26 is a bottom perspective view of the outer drive connector of

;[ Eﬁe?pgﬁir Ségg%aﬁﬁeer%}%f%rgpg% agjgaergﬂgggfﬁiggye 1,5 a bottom perspective view of the
pparatus of Figure 1, Figure 28A is a
partial  qxBl 098 ;0 bhAM PHAPFG Iekive HEW Find [F. 800 SR MEndS connector /
subassembly of the apparatus of Figure 1,
Figure 23C is a partial top perspective view of the abrasive pad connector subassembly of
the apparatus of Figure 1,
Figure 24 is a top perspective view of the ring pad connector of the apparatus of Figure 1,
Figure 25 is a top perspective view of the disk pad connector of the apparatus of Figure 1,
Figure 26 is a bottom perspective view of the outer drive connector of the apparatus of
Figure 1,
Figure 27 is a bottom perspective view of the inner drive connector of the apparatus of
Figure 1,
Figure 28 A is a partial exploded bottom perspective view of the abrasive pad connector /
drive connector subassembly of the apparatus of Figure 1,
Figure 28B is a partial bottom perspective view of the abrasive pad connector / drive
connector subassembly of the apparatus of Figure 1,

Figure 28C is a partial bottom perspective view of the abrasive pad connector /drive

connector subassembly of the apparatus of Figure 1,



drive connector subassenbly of the apparatus of Figure 1, Figure 28B is a
partial bottom perspective view of the abrasive pad connector / drive
connect orweuwbas®enbl y of the apparatus of Figure 1,, Fi guPeTABR/BSR
partial bottom perspective view of the abrasive pad connector /drive
connector subassenbly of the apparatus of Figure 1, W 03/057999

PCT/ US02/ 40888 12 Figure 29 is an enlarged partial perspective view of the
interface between the disk pad connector and the inner drive connector of

t he apparatus of Figure 1, Figure 30 is an _enlarged partial perspective
view of tiHeueRPds amedanged prsal Remweaiwvipn of thednisdasbetwern the diskiag pad
connector of the apparatus of Figure 1, Figure 31 is a partial top

per spect i ve conmatonfand He impdreirivandnzeotoa sf the appaatwns Fighiraal, sevent h

enbodi nent of the invention, Figure 32 is a partial top perspective view of

t he not orrigund 30h¢ asénleged Fﬁfﬁalt Ser@ective view ghtie igwbfach taeweerothe iz padtvent i on,
and Figure 33 is a partial top perspective view of the npotor and abrasive

el ement's of (fuflichh tind GG WRNGAL1GE tie BN FRETA LED DESCRI PTI ON OF
THE PREFERRED E@BODINENT: arious(% radinéﬁapparatﬁggs in accordance the

i nvention..are,shown i.n the acconpanyi Figures. . Referring first to
Fi gures 21 &?]é%a gargﬁﬁatogipaﬁp%c an'l V%?fg[ﬂ%ﬁlo ,anﬁghraéllvgg{e 5510 a?ppar atus 100
according to the preferred enbodi nent of the invention is
seventh embodiment of the invention,
Figure 32 is a partial top perspective view of the motor and abrasive elements of an
eighth embodiment of the invention, and

Figure 33 is a partial top perspective view of the motor and abrasive elements of a ninth

embodiment of the invention,

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT:

Various abrading apparatuses in accordance the invention are shown in the
accompanying Figures. Referring first to Figures 1 through 7 and Figures 16 through 30,
an electrical apparatus 100 according to the preferred embodiment of the invention is
shown which effectively abrades hair from skin.

Housing 102 includes within an electric motor 104 and a planetary gear system
106 in communication therewith. From the gear system and the housing extends a coaxial
shaft assembly 108 having a coupling feature at its terminal end 112 for releasably

accepting and accommodating a buffing disk 114 and a circumferential buffing ring 116.



shown which effectively abrades hair from skin. Housing 102 includes within
an electric notor 104 and a planetary gear system 106 in comrunication

t her ewi t woRBOM9YNe gear system and the housi ng extends aPpcaasozakossshaf t
assenbly 108 having a coupling featur® at its termnal end 112 for

rel easably accepting and accommodating a buffing disk 114 and a
circunferential buffing ring 116. WO 03/ 057999 PCT/ US02/ 40888 13 The shaft
assenbly conprises holl ow outer shaft 118 comunicating with the gear

systenis "planet” gears 122 and conprises_inner shaft 124, coaxially
di spl acedh@isha gssembly CH@IPF%%%@ 8 Ouéﬂcfi%%rlﬂ’rg FOTRBUPIGENG VI hfe8gBar systent s

“sun" gear 126. Rotation of notor 104 causes transm ssion through the gear
syst em 18stern’séphanedlgeyrs 122 andecaniksed inher shedit ¥24nepakiadlyi dispdised svithen the
directions. A first abrasive surface 128 is conprised on the spherical face
132 of t helibuihiffgnd ebngkurlidatingetiaths geang sl aSune g Padeotitdsh 65 conpri sed
on the frusto-spherical face 136 of the buffing ring 116. It can thus be

appr eci al,eflot 1hatca8R8 1ah&atdioN tRbudDhe beatQdstERUDE %o cdReIBROAN Hisk $14 f aces,
128 and 134, to rotate about the axis of Shaft assenbly 108, with the

first angn§§ﬁ§?26ﬂ%%%%&%ﬁﬁﬁ%ﬁgﬁfes rotating in opposite directions. The

di sk 114 "an g are’indrvidually renovable fromthe termnal end 112

of the shaft assenhly . 108 by ns of the connector. ass | y. 160 _ depi ct ed
*h Figur oo 165 F SR S0 L2 1 cogipEubos e SCrBReLcE b OVEF POt hr
attachnment neans coul d be enployed to renovably affix the abrasive

sur f aces diskAd4 and a pgeond pbragive seesgrldt s camprised gn the frusto-spherical face 136

of the buffing ring 116. It can thus be appreciated that energization of motor 104 causes
the abrasive surfaces, 128 and 134, to rotate about the axis of shaft assembly 108, with
the first and second abrasive surfaces rotating in opposite directions.

The disk 114 and ring 116 are individually removable from the terminal end 112
of the shaft assembly 108 by means of the connector assembly 160 depicted in Figures 16
through 30. But it is also anticipated that various other attachment means could be
employed to removably affix the abrasive surfaces, 128 and 134, to the apparatus 100, so
that they may be removed occasionally for cleaning or replacement. Such other
attachment means may include threading, adhesive-backing, or may even simply be in the
form of hook and loop fastening between the abrasive surfaces, 128 and 134, and the flat
faces, 132 and 136.

Each abrasive surface is comprised of a very finely gritted sandpaper or emery

cloth. The disk 114 and ring 116 are shaped and arranged so that faces 132 and 136 lie on



that they nmay be renoved occasionally for cleaning or replacenent. Such

ot her attachnment neans may include threadi ng, adhesive-backing, or nmay
even si npwgo Besism t he form of hook and | oop fastening betraFarsor/mssabr asi ve
surfaces, 128 and 134, and the flat f4aces, 132 and 136. Each abrasive
surface is conprised of a very finely gritted sandpaper or emery cloth.
The disk 114 and ring 116 are shaped and arranged so that faces 132 and 136
lie on WD 03/057999 PCT/ US02/40888 14 the sane spherical surface to forma
single buffing surface 138 which iis intended to be presse inst the
hairy skile s sphericabsurfqee &e foam; asngle bpfiwersyeface B8 whigh i 1§T9n§‘?1ﬁt°rheng coul d
be flat and co-planar. Connector assenbly 160 conprises outer drive

connect opres$a, agamsethe diniry ekind 4 ireeteo rAltiegagtivelynthedacks ob theelitkoand6®; and di sk
pad connector 168. CQuter drive connector 162 is permanently attached to
out er shabild bt gladns édpRhadri ve connector 164 is permanently attached to

i nner shaft 124. In this preferred enbodi nent, disk 114 and ring 116 are

permanent|y ad.aaas és@en%l?ii69%5’1nﬁﬁ§b@%ﬁ¥e?'&r&@§orﬁﬁ9tofU@lﬂ%@'dﬁ@@nemOr 166
respectively, for rep acenent together. However, it is also ant|C|pated

connect oP LB APt 2 %%"é';’%%%m o @ﬁ%ﬂﬁgﬁ‘%@%?’o?g‘é&yoﬁnd 4 B cs i ve

backi ng hook and | oop f stenln ferred renoval d repl acenent
of the d?@%lSJPfarnintwﬁﬁ é%ﬁﬂf@&g@ﬁ/ﬁ@ é%%eéﬁlﬂwcmcf@f 164 11 ng 116 /

ring pad connector 166 assenbly is effected by a snap
permanently attached to inner shaft 124, In this preferred embodiment, disk 114 and ring

116 are permanently attached to disk pad connector 168 and ring pad connector 166
respectively, for replacement together. However, it is also anticipated that the disk and
pad could be replaced independently of their pad connectors and affixed thereto by such
means as “peel-and-stick” adhesive backing or hook and loop fastening.

As preferred, removal and replacement of the disk 114 / disk pad connector 168
assembly and of the ring 116 / ring pad connector 166 assembly is effected by a snap
fitting between the pad connectors and their associated inner drive and outer drive
connectors, 164 and 162. Initially, the disk pad connector 168 is snapped into the ring pad
connector 166 as shown in Figures 23 A though 23B, so that the two components are
fixed longitudinally by disk pad locking features 170, but free to rotate relative to each
other. As this ring /disk pad connector subassembly 180 is pushed axially onto the inner
and outer drive connectors, 164 and 162, lead-in features 172A of the ring pad connector

and 174A of the disk pad connector are engaged by tabs 172B of the outer drive



fitting between the pad connectors and their associated inner drive and
outer drive connectors, 164 and 162. Initially, the disk pad connector 168
i S snappewoinasrddhe ring pad connector 166 as shown in Fipguriess2/a888 t hough
23B, so that the two conponents are ¥5ixed |ongitudinally by disk pad

| ocking features 170, but free to rotate relative to each other. As this
ring /disk pad connector subassenbly 180 is pushed axially onto the inner
and outer drive connectors, 164 and 162, lead-in features 172A of the ring
pad connector  and ,174A of the di sk pad connector are en ed by tabs 172B
of the oLtCBRCCF ad WA M pogaime o b aamstivaly, 1o GAREALSRISHN S 4B of
the inner drive connector, respectively, to cause alignnent such that tabs
172B and th#4bs 738 andd 74Btiend andenter sippd 726t A7EC, respyséizelyvaidyihe dng t he
ring and disk pad connector thus becone rotationally fixed to the outer
and i nnerandrdiskepagRahiietor thdsheatutle T@tdtionalg ixed tosthk yuteAand ambr diershafis,Fi gur es
24 and 25, lead-in features 172A and 174A are tapered inwardly toward

slots 172Ggand MAQS;{e@ﬁp&ﬁ]gAy@ésvseemn Fallds g shabs, lehd-t fehiesSI7OASandsO t hat

any initial msalignment of the tabs and slots will be corrected by the

conbi nat i P/QAOeLnIs %a gre?é%\ﬁl&rrdgﬁs{o%gi %gtsfl%é ?m&“i'%é p«%@@&%ﬁg)cf’agﬁ {hg r:L'ab%finttohe

| ead-i ns.” 'Loc the innéer drive co r grasp the disk

g 116 8ok ST HAE! BREDERACN ALdas RO P B R Policof ot or

104 thus enables rotation of the gear system 106, enabling countering
ot at | onseoBfbUIen oh Hisraxisd ATaqiiR ket ans T8 eaIRing, ctipRiobie e iabr KBRS 1 i ng
116 and di sk 114 t hereby.
features 176 of the inner drive connector grasp the disk pad connector to affix the
subassembly 180 axially and thus to hold the ring 116 and disk 114 pads onto the device
housing 102. Rotation of motor 104 thus enables rotation of the gear system 106,
enabling countering rotations of the inner 124 and outer 118 shafts, and of the abrasive
ring 116 and disk 114 thereby.
In usé, the buffing surface 138 is pressed against the skin 142 containing the hair
144 to be removed and the motor 104 is energized. Circuitry 146 is employed to control
the motor speed so that the disk 114 and ring 116 both rotate at approximately 800 RPM
during normal rotation. The circuitry is also adjustable by the user to cause faster and
slower rotation speeds. While rotation is enabled and the buffing surface 138 is being
pressed against the hairy skin 142, the apparatus 100 is moved back and forth on the skin

to accentuate the effects of the counter-rotating abrasive surfaces, 128 and 134, and to

repeatedly and alternately expose all hair strands 144 on the skin 142 to both rotating



In use, the buffing surface 138 is pressed agai nst the skin 142 contai ning
the hair 144 to be renoved and the notor 104 is energized. Crcuitry 146

i s enpl oywo wBos®aNnt rol the notor speed so that the di sk Prd/umoz40881g 116
both rotate at approximately 800 RPM16during normal rotation. The circuitry
is also adjustable by the user to cause faster and slower rotation speeds.
Wiile rotation is enabled and the buffing surface 138 is being pressed
agai nst the hairy skin 142, the apparatus 100 is noved back and forth on

the skin to acgcentuate .the effect f.th 0 er-rotatin br asi

sur f aces ¥ %?Séﬁﬂsfgﬁ?$dﬁﬁnﬁﬁme 55@83@6F%ﬁ%§@3§%¥8¢ﬁﬁvgﬁ9a@igﬁéﬁnaﬁf hai r
strands 144 on the skin 142 to both rotating WO 03/ 057999 PCT/ US02/ 40888
16 sur f acést jushbedositscesiace ef the altinnEeantupdly: dvsryhsiy stiagd jgysmozed. If isexed,
abraded and broken off at or just below the surface of the skin.

Event ual Ifyyndethet yostdiair raho e deticn seetm\ae the jhiiction or feparedionvd thendist addai r
renoval action occurs at the junction or separation of the disc and ring,

at the | qgnt QR MRBHGh WhaY tRyreMOv G sshikinean®pmsdppositt ARRASHE €
directions.” Not only is this counter-rotating arrangenent found to increase

¢ lite b L nati Cati. ) . —
(r:rgrrg;r ei:l '? o] ialtll\tkg[rolrﬁ1 tllg\%g g(%g%‘%i_%a!rt]@ g%h%é&%%{ %r%@gg%#g%?%qg%‘%g?lg%ﬁ bgfance of
t he whol e .devi i s.improved and fati i found to b duced. As
Shown, t FUTGRAIE gl perdy il ey prip Qo tamoag 4 At smhodlRats 1 o
both of the inner shaft 124 and outer shaft 118 and so to both abrasive
sur f aces .of thsvigvention; butjalso bakre phthe svhofadaviceppingupe andriser fatigieisnat e gear

ratios can nodify the relative speeds of.
found to be reduced.

As shown, the gearing 106 is arranged to provide equal rotational speed to both of
the inner shaft 124 and outer shaft 118 and so to both abrasive surfaces. However, it is
anticipated that the selection of alternate gear ratios can modify the relative speeds of
rotation of the shafts.

Figure 5C depicts a progressive series of views of a long hair shaft 144 as it is
buffed by the present invention. Viewed from left to right, the hair shaft first stands
straight up in the vertical position prior to buffing and then is forced to lie in a horizontal
position against the skin 142 by the pressing of the apparatus against the skin, as best
seen in Figure 5C. As buffing progresses, the hair shape is transformed as viewed by
moving rightwardly in Figure 5. It can be seen that the hair shaft is sharpened at its tip
152. Tt is found that the hair shaft is actually wound and buffed clockwise and counter-

clockwise very rapidly as the apparatus is passed back and forth across the skin to cause



rotation of the shafts. Figure 5C depicts a progressive series of views of
a long hair shaft 144 as it is buffed by the present invention. Viewed
froml eftwomsnsgpd , the hair shaft first stands strai ght pap/usa2/4dses
vertical position prior to buffing antf then is forced tolie in a

hori zontal position against the skin 142 by the pressing of the apparatus
agai nst the skin, as best seen in Figure 5C. As buffing progresses, the
hair shape is transforned as viewed by noving rightwardly in Figure 5. It

can be seen that the hair shaft is sharpened.at its tip 52.. 1t _is found
that the HENF shaft 0 ket %{@t%ﬁw 8 S CeePEP oA RS R A TebisRd or -
clockwi se very rapidly as the apparatus is passed back and forth across the
skin to dagss belowode 857 89 sharaTiolis s ko ddditiondl tufigngthpn exfolites the skito and
break near to the skin. Buffing continues as the hair is reduced to just

bel ow t heeeskivedasl @lewn to the right. Additional buffing then exfoliates
the skin to renove dead cells. For shorter hair shafts, knotting rarely

occurs, but theREEkd - Mir AR4AORNSIBANELSy bBGurs, it S BesmhOfctibheedi@bd thint i | to
breaks of at the skin surface, then additional buffing reduces the hair to

St ! U8 B ST AP B0, YR B 85, 2. P g il e

el
lightly roo har'rs, action

setuel | Behie o RS S IR LRlelin SHRL Bhgghoet, Mot P o
lightly-rooted (new) hairs will actually pronote subsequent aggressive
hair growth. For very fine and lightly rooted hairs, such as new hairs, it is found the abrasive
action actually pulls the entire hair shaft out by the root, without pain or discomfort. It
has been stated in journals that blade shaving of lightly-rooted (new) hairs will actually
promote subsequent aggressive hair growth.

The efficiency of this hair removal is greatly enhanced by keeping constant
pressure against the skin. If the unit is removed from the skin surface before the hair shaft
is taken below the epidermis, then the process will take longer because the longer hair
shafts may become unknotted and must be knotted again.

The hair shaft is reduced to below the skin because of the pressure being exerted
onto the skin precisely where the abrading surface is contacting the hair. This pressure
compresses the skin in the area surrounding the hair shaft to expose more of the shaft

during removal. This is contrary to a blade-shaving device where exerting added

pressure on the skin surface will cause detrimental scraping and or cutting of the skin.



The efficiency of this hair renoval is greatly enhanced by keepi ng constant
pressure against the skin. If the unit is renoved fromthe skin surface

bef ore t hwohaios79shaft s taken bel ow the epiderm s, thenPChaspr/asess W | |
t ake l-onger because the |longer hair ®hafts may becone unknotted and nust
be knotted again. The hair shaft is reduced to bel ow the skin because of
the pressure being exerted onto the skin precisely where the abrading
surface is contacting the hair. This pressure conpresses the skin in the

area surroundln t hair shaft to expose nore of the shaft. during
renoval . “PRP«cle rl%gwwraﬁwacg the B%Iét%‘l’f%i%’ﬁl& i besavsiBraglige ﬁ?rﬁalSadded

pressure on the skin surface will cause detrinmental scraping and or cutting
of the sKietweenthoguitsyagicheskinighizh #0888t sindlapt@upressiareljus thhsliar s cannot
cut the hair to below the skin because they include screens between the

cutters and t hgn alidifionalbéredfit pf thipeésentSihvdrtian i€l IS erfotibte thst the skin.
An additional benefit of the present invention is its ability to exfoliate

the epi Ed&lﬁlst{?s’ a%li’a[ Md@@@@fr&%'thésl&ﬁ AFuedbEhS Kiaffin %ﬁﬂwtﬂehﬁeﬁ%ﬁf' ng

routi ne, the use notice a |te povver sub stang formng around the

buffing S'ottlge w:rlt% é’é’ s bgt%.n ? mgna| ound’t giauf% nggﬂcﬁt ?ﬁl's rf%e\p nccg of (}}el unps

actual renova PR Ce nor air

and exposed cellulite. Onc the hair ea i der renoved,
the skin e§?ﬁl¥a§8’é takdng Rlpse - ?ﬁctaﬂde@ﬁﬁ%pﬁd eglén@fr}%éfg]wnaﬁléllsk. n and
reduction in toil are realized by not having to use water, shaving cream
and soapduptsi ot lamps Aad evnesedseal Mlit Pnagjthedweittasy thenesd epidaenisate i ng

removed, the skin surface is very soft and smooth.

Other benefits to the skin and reduction in toil are realized by not having to use
water, shaving cream and soaps (which are natural skin drying agents). Also, the buffing
paper employed is very fine grit on a non-allergenic paper to avoid skin reactions.

A second embodiment of the invention 200 is depicted in Figures 8 though 10 and
includes two side-by-side disks, 214 and 216. Preferably, these disks are arranged to
rotate in opposite directions, as shown. This causes similar knotting and reverse-knotting
of the hairs as the apparatus is passed back and forth over the hairy skin. It is anticipated
however, that the disks could rotate in the same direction, thereby causing the abrasive
surfaces in their points of tangency 218 to move oppositely and act on the hair in that
area similarly to the preferred embodiment 100.

A third embodiment 300 is depicted in Figure 11. This apparatus is constructed

similarly to the preferred embodiment 100, except that the circuitry causes the motor



paper enployed is very fine grit on a non-allergenic paper to avoid skin
reactions. A second enbodi nent of the invention 200 is depicted in Figures
8 t hough WO cafns7999 ncl udes two si de-by-side disks, 214 andpPgIAiSoPumser ably,
these-di sks are arranged to rotate i1 opposite directions, as shown. This
causes simlar knotting and reverse-knotting of the hairs as the apparatus
is passed back and forth over the hairy skin. It is anticipated however,
that the disks could rotate in the sane direction, thereby causing the
abrasive surfaces in their points of tangency 218 to nove oppositely and
act on t HetaHaR fo feNcishEpospds 81 FADLAY dpring Ugeh & oppestedstp die BAIS ditHeR 100. A
third enbodi ment 300 is depicted in Figure 11. This apparatus is

const r ucttougls similaa gearingothe éskgyldfinitiabyl radatos o mendirebOon, sex ceytte hat t he
circuitry causes the notor WO 03/057999 PCT/ US02/ 40888 19 rotation to
reverse rcepeatiedhnd o ding 306 dbtitesl U ihe @thes diredtAnNegtobstkivdsel then ALEOT 183
rotation through simlar gearing, the disk 314 initially rotates on one

directi ongysaye F&é{mn%' T'the ﬁlo?(ﬁiﬂi\ﬂeét%n %ﬁ&l tﬁlﬁ%é 4i8Q's §ﬂ(§r1ﬁ§1's bt88od Hirddlient her
direction, say cl ockmnse then aft ér conplete rotations, the notor

directi on, rgeggrﬁ 41U§ that ro oTates cqoc gfi(gndrt% ﬁh%%}%gé Eo‘%ﬁlttér ?ckt wis €

reversed es C W Se an e ring

count er - clockvvlse ain, fter 1 to three e rot tlons |nthese

di rect i orfsg2i: ﬁge%fcbt,h?qy,w stepptations dp theps ?anh esrPBWéglr?‘Hloé‘ %t op, then
reversed so that the disk and ring rotations reverse again. The frequency
of rot at ictastrorigallssbwed ivcustap.cbenmevened srethatithg diskfand pipg sxahierseryerse to 7
Hz. The disk and ring ideally rotate at 800 RPMin one direction, then
decel er atagaihp The frequency of rotation reversals should occur in the range of approximately 1

to 7 Hz. The disk and ring ideally rotate at 800 RPM in one direction, then decelerate to
a stop before re-accelerating back to 800 RPM in the opposite direction. During this
process, the apparatus 300 is moved back and forth on the skin to accentuate the effects
of the reversing abrasion and repeatedly expose all hair strands on the skin to the counter-
rotating abrasive surfaces 328 and 334. This process is continued as the hair is knotted
and flexed and broken off at the roots (for longer hairs), or worn away (for shorter hairs).
A fourth embodiment 400 is depicted in Figure 12 wherein the circuitry functions
similarly to the third embodiment, but only a single rotating disk 414 is used. The disk
rotates in a first direction, say clockwise, then after one to three seconds or fourteen to
forty-two complete rotations, the motor stops and reverses direction, and thus the disk’s

rotation direction is reversed, so that the disk rotates counter-clockwise. Again, after one



a stop before re-accelerating back to 800 R PMin the opposite direction.
During this process, the apparatus 300 is noved back and forth on the skin
t o accentwetos/ sty ef fects of the reversing abrasi on and PepasvEdisys expose
all hair strands on the skin to the cwunter- rotating abrasive surfaces 328
and 334. This process is continued as the hair is knotted and flexed and
broken off at the roots (for longer hairs), or worn away (for shorter
hairs). A fourth enbodi nent 400 is depicted in Figure 12 wherein the
circuitry

f i M h hi r d di . b | si ngl
rotating &is %Eflfg&l%g oﬁ%%{e%%foﬁ?gﬁo %P%Pkgwers?%rqﬁ% ir*r?ﬁ?stsc{'reaﬁﬁt’%%‘? %I‘ﬂ?)r?a;g ©

cl ockwi se,. then after one to three seconds or foul-teen to forty-two
conpl et e TEFHORIRHEVESS S%ﬁﬁh@g%sgagtaa%r%w%&di rection, and thus the
disk's rotation direction is reversed, so that the disk rotates

count er - ¢l ockwisith aghodiment £@4, shoren WOFigere0s7 Ho9mi@TH USORLA0888 20 to

three seconds or fourteen to forty-two conplete rotations in this
di rect i ongmbdriment K0, exliepetbiti io additotiadlyenspisam sebaid dbhasivh idg 518, at i on
reverses again. Afifth enbodi nent, 500, shown in Figure 13, is simlar to

the pr ef e¢dneentrie WA HTRREodfBng BXFRRLabERA ridg, Slhhd ARAldeY (SRIIRET Ses a

second abrasive ring 518, concentric with and surrounding the first

ot hor wi se AR Sae FOf, BLE SRR HOLPRE, LERERE BN RRRAAER qepi ci <
il ar Lo thor B B AR HPHE o SO OLF PReE B BP RISt hough
rfor useem'g£mggtt (s)ignilg(r)ffo tthg gerfciar\r/eegi éa ggd?r%elﬁal%O%]fgfo?g ; ?iogiec? ll§i Elel(?lecsI 1614 '
opposite > p m men g
though 7 for use with motor 604 to drive a ring pad 616 and a disk pad 614 in opposite
directions.
Figure 31 depicts the drive system 700 of a seventh embodiment of the invention
in which motor 704 causes a plurality of coaxial cylindrical abrasive surfaces 714 and
716 to rotate oppositely from each adjacent thereto.
Figure 32 depicts the drive system 800 of an eighth embodiment of the invention
in which motor 804 causes a pair of parallel cylindrical abrasive surfaces 814 and 816 to
rotate oppositely from each other, either continuously in the same directions, or in
cyclically reversing directions.

Figure 33 depicts the drive system 900 of a ninth embodiment of the invention in

which motor 904 causes a plurality of parallel cylindrical abrasive surfaces 914 and 916



directions. Figure 31 depicts the drive system 700 of a seventh enbodi nent
of the invention in which notor 704 causes a plurality of coaxi al

cyl i ndri c&lo oalosms9 ve surfaces 714 and 716 to rotate oppo®cralsg2/irsssn each
adj acent thereto. Figure 32 depicts t¥e drive system 800 of an eighth
enbodi nent of the invention in which notor 804 causes a pair of parallel
cylindrical abrasive surfaces 814 and 816 to rotate oppositely from each
ot her, either continuously in the sane directions, or in cyclically
rever si ng I i [ t rive system 900 of a ninth
enbodi mnﬁﬂgFﬁf@ﬁﬁﬁlé E\lt()?[géna%P ﬁg'ﬂagﬁé%%%@e’é’Wﬁlesﬁ% AN PGl ity of

par al | el %%§§§g£iq?l afrqg}ye surf.aces 914 and 916 WD 03/ 057999

PCT/ US02/ 91 1 G N TRV SRS SIS r om each adj acent thereto, either
conti nuously iP hgﬁ gane directions, or in cyclically reversing
directions. | ttshetid ge Hadaisierd hatiba inveation hereinrpehodiedris teebectekerearbodi ed i s
to be taken as representative only and that various changes in shape,

si ze, andepresemigerremly afd thitesagany shangesyinbkaeasiec, whi houtgedepast thegafts om t he
spirit or scope of thereof. The scope of the invention should only

t2 gelr efCE A mbyebd: inatil¢ eithbyt debartin® foghe gpisik 8t §Bope YWOHRRLA THAIRGH 1502/ 40888

invention should only therefore be limited by the following claims.



| . In an electrical hair-renoving device, the inprovenent conprising an
abrasive surface for pressing against hairy skin to exfoliate the skin and
abr ade t hwolhmios799¢ here-from wherein said surface i s adaptred/fsoz/4@8s omat i C
and continual electronically-control22ed novenent in differing directions
relative the skin. 2. The inprovenent of claim| wherein said novenent is
rotational and said differing directions are clockw se and
counter-clockwi se rotations. 3. In an electrical hair-renoving device, the
i nprovenent conprising two or nore adjacent and substantially copl anar
abrasive surfaces for pressing against hairy skin to exfoliate the skin
and abr ade tHéMai r there-from wherein each surface is adapted for
novenent in djfferi directiof ' . 0 jd surfaces
adj acent ther%t%ﬁnfgg?ﬁ%ﬁ$$%#§€%%%ﬁ%§%%M%?%?ﬁ%ggﬂﬁégg%ﬁ”%ggg!nnvenent IS

rotational and §apg ror il £1ch G neliy'sBA ] RRRBEE 55h BRKMLEALANE _
count ercl ockwi se rotations. 5. The 1 nprovenent of claim4 wherein said two

or nore abrasiVeegUichd Ghsteil MNHRS is 8pRA R bitheAclyd BhsRased surfaces
rotating about a single rotational axis. 6. In an electrical hair-renoving
devi ce, the i npelespiRAly-c6ARBNED HévBgenRiniirkkingdireaddhasiaie thakkinace for pressing
against hairy skin to exfoliate the skin and abrade the hair there-from
wher ei n sai d sumThaiagrdvematia|etaizg 1 fvireiddatdanavaméenn iy retieod] molsaidal | y- control | ed
novenent in differing directions relative to the skin. SUBSTI TUTE SHEET
(RULE 26) WO 03Hidfsi@otreory dS0tk wigBB8 counter-clockwise rotations.

3. In an electrical hair-removing device, the improvement comprising two or more
adjacent and substantially coplanar abrasive surfaces for pressing against hairy
skin to exfoliate the skin and abrade the hair there-from, wherein each surface is
adapted for movement in differing directions relative to the other of said surfaces
adjacent thereto.

4, The improvement of claim 3 wherein said movement is rotational and said
differing directions are clockwise and counterclockwise rotations.

5. The improvement of claim 4 wherein said ;cwo or more abrasive surfaces comprise
concentrically disposed surfaces rotating about a single rotational axis.

6. In an electrical hair-removing device, the improvement comprising a2 moving
abrasive surface for pressing against hairy skin to exfoliate the skin and abrade
the hair there-from, wherein said surface is adapted for alternating electronically-

controlled movement in differing directions relative to the skin.
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23 7. The inprovenent of claim6 wherein said novenent is rotational and
said differing directions are clockw se and countercl ockwi se rotations. 8.
I n an el eworazmatoohai r - r enovi ng devi ce, the inprovenment COPOTIE0LGSENO OF
nore adjacent and substantially coplZnar abrasive surfaces for pressing
against hairy skin to exfoliate the skin and abrade the hair there-from
wherein each surface is adapted for alternating novenent in differing
directions relative to the other of said surfaces adjacent thereto, 9. The
i nprovenent of claim@8 wherein said novenent is rotational and said
differing directions are clockwi se and_countercl ockwi se rotations. 10. The
i nprovenent of. dhainrgepmeeieim ¢ ahecie i Bevement s rpoadipbsar f aces conpri se

concentrically disposed surfaces rotatin ut a single rotational axis.
11. In an el ect GfE5pe ﬁﬁ?m?%%%W§W5€ﬁ@§WP “iiﬁ@“Vﬁﬁ?%@enent conprising a
rmvabl € abr ag \f i {ﬁ clﬁalf 25 V%Irl S] n%ﬁﬁ afov%rsntent COaI rr% ns lt(\,{/onortm%reEXf Ol I ate t he
skin and abr ade " PHERSH FHHHEP €% F°ORT QNS P abra%i Ve Sur face i s

remvable 11oM SRy L SanhB oo bER! AES! f{&fa&bﬁf stgggg%n%w' ses a

rotating abraS|véalnner entrlca surr

counter - r ot at i NQu;aly GRNME the WP ind b theliRir th-gégrolnmﬁé?&@%ﬂgurfage iglaimill
wherein said abrasive surface is spherical. he i nprovenent of claimll
wherei n sai d abraaged@orSiriaasEmbBmeR nmm&a;h@d&eam reﬁtﬁl/dio gr\iemrby
bayonet-type attachnment means. SUBSTI TUTE SHEET ( RULE 26)

said surfaces adjacent thereto,

9. The improvement of claim 8 wherein said movement is rotational and said
differing directions are clockwise and counterclockwise rotations.

10. The improvement of claim 9 wherein said two or more abrasive surfaces comprise
concentrically disposed surfaces rotating about a single rotational axis.

11. In an electrical hair-removing device, the improvement comprising a movable
abrasive surface for pressing against hairy skin to exfoliate the skin and abrade
the hair there-from, wherein said abrasive surface is removable from said device
for replacement thereof and comprises a rotating abrasive inner disk
concentrically sutrounded by a counter-rotating abrasive outer ring.

12. The improvement of claim 11 wherein said abrasive surface is spherical.

13. The improvement of claim 11 wherein said abrasive surface is removable from

said device by bayonet-type attachment means.
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WO 03/ 057999 PCT/ US02/ 40888 24 14. The inprovenent of claim 1l wherein
sai d abrasive surface is renovable from said device by thread neans. 15,
The i npr owemsns799¢ cl ai m 11 wherein said abrasive surface pPca/usezreosapl e from
sai d device by hook and | oop fasteni nz neans. 16, In an abrasive el enent
for use in a hair renoving device, the inprovenent conprising an inner

di sk and a separate outer ring concentric therewith, 17. In a nethod of
renoving hair fromhairy skin and exfoliating the skin, the inprovenent
conprising; providing an abrasive surface conprising an electrically
rotated abrasive_ inner disk and an electrjcally counter-rotated abrasive
outer ring, pr¥sIheigreysmentalrlag Vavheispysaid sbrasivesprbace i ranoxablediaght i | the hair
is removed fromthe, skj n ar&d the skin is exfoliated. 18. In a nmethod of
removi ng hair frﬁai’ff‘i?éﬁ“?g’/" UR3P°8Rd exfoliating the skin, the inprovenent
conprising; pravigdi.n [caSi V. : mrising at | t one
electrically r%ggﬁeéélggg%gg?o\;gﬁ&} ﬁr@}%{e&?sgﬁ a%%g;}% ast?r% MRS OBar?geaizolmect rically

rotated abrasi vesé@&gﬂgbﬂoglgmgwoﬁga@t@;lméIgean§ai d first disk and adapted for
opposite rotation relati've thereto, pressing said abrasive surface agai nst

thfe IS_ki n gnti | 14 @ adWdtkivé Qerfie@NBMREl infa b dnidting &d¢icB, tRNMpbtgeaki N 1S
ext ol | at ed.

comprising an inner disk and a separate outer ring concentric therewith,
17. In a method of removing hair from hairy skin and exfoliating the skin, the
improvement comprising;
providing an abrasive surface comprising an electrically rotated abrasive inner
disk and an electrically counter-rotated abrasive outer ring,
pressing said abrasive surface against the skin until the hair is removed fr(;m the
skin and the skin is exfoliated.
18. In a method of removing hair from hairy skin and exfoliating the skin, the
improvement comprising;
providing an abrasive surface comprising at least one electrically rotated abrasive
first disk and at least one electrically rotated abrasive second disk adjacent to
said first disk and adapted for opposite rotation relative thereto,
pressing said abrasive surface against the skin until the hair is removed from the

skin and the skin is exfoliated.
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SUBSTI TUTE SHEET (RULE 26) WD 03/ 057999 PCT/ US02/40888 25 19. In an

el ectrical hair-renoving device, the inprovenent conprising two or nore

adj acent wod3mstyss antially parall el abrasive cylinders forCpriesssiosgs agai nst
hairy skin to exfoliate the skin and2sabrade the hair there-from wherein
each cylinder is adapted for rotational novenent in differing directions
relative to the other of said cylinders adjacent thereto, 20. The

i mprovenent of claim19 wherein said differing directions are clockw se and
countercl ockwi se rotations. 21. In an electrical hair-renoving device, the

i nprovenent conprising.two, or npre . adjacent and coaxi al abrasive cylinders
f(r)nr) pressi ng a}gapffllf‘}’é’lfle"g‘é‘iam ’§W°Hm1g§evé°§’%el ‘F’B’E"@emefihc@"@ﬂgr}% R G BYF :a\ée t%eI hai r

e P et B BB Bl BIARL Rl M kBl Ry MOV ST 1

differing directiBRS Ferative ers’ adjacent

thereto. 22. Theyl/PLOMRIHN LAk @k theL £ 3ol i fiding di recti ons

are cl ockwi se an count erclockw se rofations. 23. n an electrical hair

removi ng devi ce Qbutd¥e: bkRBaaNnG: & dtAbd GRS RV eid o@Ber Or nore
rotating shafts extending there-from and one or nore abrasive surfaces

adapt ed for conngmtc ek adjiche iteR®. or nore rotating shafts and adapted for
rotation therewith relative to the housing, the inprovenent conpri sing;
20. The improvement of claim 19 wherein said differing directions are clockwise and
counterclockwise rotations.
21. In an elecirical hair-removing device, the improverment comprising two or more
adjacent and coaxial abrasive cylinders for pressing against hairy skin to exfoliate
the skin and abrade the hair there-from, wherein each cylinder is adapted %or
rotational movement in differing directions relative to the other of said cylinders
adjacent thereto.
22. The improvement of claim 21 wherein said differing directions are clockwise and
counterclockwise rotations.
~ 23.Inan electrical hair removing device of the type having a stationary body and one
or more rotating shafts extending there-from, and one or more abrasive surfaces
adapted for connection to the one or more rotating shafts and adapted for rotation
therewith relative to the housing, the improvement comprising;

one or more connection couplings for enabling connection and removal of said

one or more abrasive surfaces to and from said one or more shafts, wherein said
L
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one or nore connection couplings for enabling connection and renoval of
said one or nore abrasive surfaces to and fromsaid one or nore shafts,
wher ei n swiod3BHBHN| TUTE SHEET (RULE 26) WO 03/ 057999 PCT/ BEQA/S08B8S 26 one
or nore connection couplings each conprise |ongitudinal |ocking neans for
fixed longitudinal coupling of said one or nore abrasive surfaces to said
one or nore shafts, and rotational |ocking nmeans for fixed rotational
coupling of said one or nore abrasive surfaces to said one or nore shafts.
24. The inprovenent of claim 23 wherein each abrasive surface conprises an

abrasive pad and each coupling conprises a pad.connector fixed to said pad
and S dr idv;a C 0 ARRSE tRFC CPINGRHgN FyPULES gpol ﬁ%ﬁpt“,sgla?ﬁéfu‘gd?fgﬁélf‘?g IB?B%Srpad con neclto or
i s adapte or connectjon ta each. drive connector. b i al connection
force, and wher éii"?fnc’%gg& ag‘f“?él(’)IB‘fg °§S$idc?“f)%rdn° ohhect sé’ffgc%trc’%%g?@ Ogr ive
connectors contains,one or  nor l.ead- | i cking slots
and each ot her &or‘assgf’%’ aﬁgff taél%a‘rﬁlé’glf“%ﬁ @eagsrr]fop@zazlﬁ Ef?aggrlla\i/‘ica&@ E)n:% %g%%dodpg co n'? ai ns

one or nore rotat%ﬁ@gﬁﬁ%ggé%@gﬂgQﬂﬁmgﬁﬂgng&&%'can1 is adapted to rotate

each associ atedt ationa nment with each associated slots
by neans of said axial connecting force. 25. The inprovement of claim 23
wherein each abrasive surface conprises an abrasive pad and each coupling
conprises a pag tRIARGIREntr ¥86h B3hs@indadaablagiveduréace ebiprigssaonnect or fixed to

said shaft, and wherein each pad connector is adapted for
abrasive pad and each coupling comprises a pad connector fixed to said pad and a
drive connector fixed to said shaft, and wherein each pad connector is adapted for
connection to each drive connector by an axial connection force, and wherein
each one of said pad connectors or said drive connectors contains one or more
lead-in cams and rotational locking slots and each other of said pad connectors or
said drive connectors contains one or more rotational locking tabs, and each cam
is adapted to rotate each associated tab into rotational alighment with each
associated slots by means of said axial connecting force.

25. The improvement of claim 23 wherein each abrasive surface comprises an
abrasive pad and each coupling comprises a pad connector fixed to said pad and a
drive connector fixed to said shaft, and wherein each pad connector is adapted for
connection to each drive connector by an axial connection force, and wherein

each one of said pad connectors contains one or more lead-in cams and rotational

locking slots and each drive connector contains one or more rotational locking
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connection to each drive connector by an axial connection force, and
wherein each one of said pad connectors contains one or nore |lead-in cans
and r ot atwonalos79bocki ng sl ots and each drive connector comCaiuss2/e038s8 or nore
rotational |ocking SUBSTI TUTE SHEET (RULE 26) WO 03/057999 PCT/ US02/ 40888
27 tabs, and each camis adapted to rotate each associated tab into
rotational alignnent with each associated slots by neans of said axial
connecting force. SUBSTI TUTE SHEET ( RULE 26)

tabs, and each cam is adapted to rotate each associated tab into rotational

alignment with each associated slots by means of said axial connecting force.
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