Descripti on MOTOR FOR A PERSONAL SKI N CARE APPLI ANCE Technical Field [0001]
This invention relates generally to personal care appliances for applying
skin for mubabioors4cst ypi cally to the facial skin area, wercThiSepenaise7 i n the
soni ¢ frequency range, and nore specifically concerns a notor for such an
appl i ance. Background of the Invention [0002] Power appliances for applying
skin fornulations to the facial area ol a user are advantageous in
maxi m zing the effect/absorption of the skin fornulations. Such an
appliance, along with several notor enbodi ments useful in the appliance, is
described in U S. patent applicati oped@iptiod 135, 887, which is owned by the
assi gnee of the present invention. The contents of the '887 application are
hereby i ncorporated by reference. [0003] There are several factors which
are inportant in suc gig gi' R ' ite kSnl I t hat the
operation of the rmt101 RE Rﬁc] Sd:N‘E’E KN, ﬁE'AmIA types of
notors, while they may ot herwi se be effective in operation, have a | ow
efficiency, due to friction and resulting drag. In other notors, design
const r ai Aeehnical Biglth| e operati on reduce efficiency. Hi gh notor efficiency is

i nportan i nsure .t hat t.he eration,of the appliange IS or ical ;.
00041 1008k ¢ on TS ettt cfRGS BiePly o nsfpdhore ABTRpES BRARIIB e e
appl i anc eorh@ldbiohd) tRfié5 b ViR fatiaEskiPAresl UK cS bpdthtk i€ BRtsoRf TRIqRENC) Rargle, drde
skin fornulation to inprove skin appearance, and also be confortable, i.e.
t hat t hemohgsriceificallsoremgerns batoisdar sush anpppliangg.or and the skin of the user
be acceptable confort-wise, so that there is no reluctance to use the
appliance. Accordingly, it is desirable that a skin formrulation appliance
be both ghéiggh@loriie MP&tRL on and produce inprovenent in the appearance of
the user™s skin.Summary of the Invention [OOOSEa Accor di ngla}/, one aspect of
the i nvefil02h i s aPewtrapplianceafqrapplyingl skigkfonmuylatiens to the facial area of a user are

advantageous in maximizing the effect/absorption of the skin formulations. Such an
appliance, along with several motor embodiments useful in the appliance, is described in U.S.
patent application No. 12/135,887, which is owned by the assignee of the present invention.
The contents of the ‘887 application are hereby incorporated by reference.

[0003] There are several factors which are important in such an appliance. First, it is
important that the operation of the motor for the appliance be efficient. Many types of motors,
while they may otherwise be effective in operation, have a low efficiency, due to friction and
resulting drag. In other motors, design constraints to enable operation reduce efficiency.
High motor efficiency is important to insure that the operation of the appliance is practical.
[0004] In addition to efficiency, it is important that the operation of the appliance be
both effective, i.e. produce significant absorption of the skin formulation to improve skin
appearance, and also be comfortable, i.c. that the physical contact between the applicator and
the skin of the user be acceptable comfort-wise, so that there is no reluctance to use the
appliance. Accordingly, it is desirable that a skin formulation appliance be both efficient in

operation and produce improvement in the appearance of the user’s skin.



appliance, the appliance including an appliance housing, wherein the notor
drives a skin contact nenber, the notor conprising: an anchor nenber
fixedly muonoedi3sem4t he applicator housi ng; an el ect r oma@aEtuiseo19103398T
menber; an armature which includes a pernmanent magnet assenbly and two
spring nmenbers which connect the anchor nenber to the armature, the springs
bei ng nounted at right angles to each other, wherein the ratio of the

| engt hs of the spring nenbers is withip the range of 0.75:1 to 0.95:1; and
a driving assenbly producing an alternating current drive signal for the

st at or ngwh@kry gfesdliinkémipni N the armature noving in opposing directions
during successive half cycles of the drive signal, resulting in ar

n
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assenbl ycomiice hehfberlBkefoloR cémpedh@r acaicholgmbmbeae fixedi gloahiad ththeapplidacat or
tip assenbly includes a skin contact nenber, wherein the notor includes an
anchor nkoHsing; an glegirgmagngtie sigtor snenther;iam armatire avhich| iaglpdes fapprmanent sagnel,
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Drawi ngs 000 Figure 1 Ts a perspective view of the exterior of a
per sonal mekpmotthe ekiapphiacimeenbesi ng t he notor descri bed and shown herein,

the appl t()%rdg]e bei ngngtggrvwspg\étto? tlilet fvertons ratpiegsr(])ngleslig?nvgagé appliance, comprising:
an appliance housing; a motor contained within the housing, having an applicator tip assembly
which is moved in a reciprocating manner, wherein the applicator tip assembly includes a skin
contact member, wherein the niotor includes an anchor member fixedly mounted to the
housing, an electromagnetic stator member; an armature which includes a permanent magnet
assembly and two spring members which connect the anchor member to the armature, wherein
the spring members are mounted substantially at a right angle to each other, and wherein the
ratio of the lengths of the spring members is within the range of 0.75:1 to 0.95:1; and a
driving assembly producing an alternating current drive signal for the stator to move the
armature in opposing directions during successive half cycles of the drive signal, resulting in

an oscillating motion of the skin contact member.

Brief Description of the Drawings

[0007] Figure 1 is a perspective view of the exterior of a personal skin care appliance
using the motor described and shown herein, the appliance being shown with its cap portion
removed.

[0008] Figures 2A-2D are a series of views showing the sequence and extent of

contact between the applicator tip portion of the appliance and the facial skin of the user.



[ 0008] Figures 2A-2D are a series of views show ng the sequence and extent
of contact between the applicator tip portion of the appliance and the

faci al skwo 2ofo/t3Bs4user. [ 0009] Figure 3 is a cross-sect ipcmalS2dioagivam of t he
interior of the appliance showi ng the operating parts thereof. [0010]
Figure 4 is a top view show ng a general |ayout of a portion of the notor
shown and descri bed herein in a reverse orientation relative to Figure 3.
[001 1] Figure 5 is a perspective viewshowing the notor with the
applicator tip assenbly. [0012] Figure 6 is a perspective view of the notor
from t hejoopppsi t e Bigte Dfs Ftigbe-sechondBelsdzrdvd @€ tHcOihitetar by tHechpplisnck kRowing

I nvention [0013] Figure 1 shows an applicator appliance, generally at 10,
for appl@ierﬁ’@e@t@&i)ﬁftsftbwmﬁ- ation to the facial area of a user. The appliance
i ncl udes dy pogtion, 12 _an [ vabl e rti 14 . rtion
12 inclu %BE hougllgllt%r%p%rl% ﬁ%ﬂgf%fw %ﬁgiansgl%lr?%%gmt‘ln%%gﬁp%?mgﬁﬁf g@ég&fg&of
housi ng gfn H1Id dkferibed BereRARlaireRk Rl orfenatidh roMtiveho Tkt s the skin of the
user. In the enbodi nent shown, applicator tip 20 includes a concave portion
22 at a f®hard enbigtiged dfa pampectivn vigre showingoievinptor tvéfp dieappnligatabitip a
sel ected guaﬁltity of a skin fornulation which is to be applied to the
user's f&CeFAPYskin area duri ng operation of the appliance. The appliance is
control | @1y an ORig0fef6 1§ WipeRBective vidWdfthe hdtordidne tei oppotReidRidf Pipued 5.t he
appliance, specifically, operation which produces effective absorption of
the skin fornulation, with a confortable contact between the applicator tip
and the Hs rl\;ISSi a_c ex not.ion of the applicator tip 20 has been

f ound 'élo yin O3 nent of the applicator tip notion is
per pendi i3] to thguRul REG®s | dpplifnce e NEH applyidDhiskin i S
par al | el EUt@)lo {he surface of thglflsfjl ?%,aﬁgndgpgﬁltcﬁ’i g?a%éﬁp%gﬂgnt isﬁpayrlcﬁ:gtjate whi ch
resul ts fommplatign ¢e she dcjal jancer efagiuser. cThe applianet inshnles lacbaslyppariden 42 and@e and

the ski "femovable cap portion 14. The body portion 12 includes a housing portion 16. Extending

from the upper surface 18 of housing portion 16 is an applicator tip 20 which contacts the skin
of the user. In the embodiment shown, applicator tip 20 includes a concave portion 22 at a
forward end thereof. The concave portion will temporarily hold a selected quantity of a skin
formulation which is to be applied to the user’s facial skin area during operation of the
appliance. The appliance is controlled by an on/off switch 24.

[0014] For effective operation of the appliance, specificaily, operation which produces
effective absorption of the skin formulation, with a comfortable contact between the
applicator tip and the user’s skin, a complex motion of the applicator tip 20 has been found to
be impoﬁant. A first component of the applicator tip motion is perpendicular to the surface of
the skin, a second component of motion is parallel to the surface of the skin, and a third
component is arcuate which results in progressively increasing contact between the applicator
tip and the skin.

[0015] Figure 2 shows a sequence of this desired motion, At a time # (Figure 2A),
initial contact between applicator tip 20 and skin area 21 is shown. The inside edge 20A of
the applicator tip 20 comes first into contact with the surface of the skin 21. Force is
beginning to be applied downwardly, perpendicular to the surface of the skin, producing an

initial amount of compressive force on the skin. Initial tensile stress is also produced on the



[ 0015] Figure 2 shows a sequence of this desired notion. At a tine O
(Figure 2A), initial contact between applicator tip 20 and skin area 2 1 is
shown. TheOi2onVid846edge 20A of the applicator tip 20 conBSTUSRGIN/0BIYBD
contact with the surface of the skin 21. Force is beginning to be applied
downwar dl y, perpendicular to the surface of the skin, producing an initial
anount of conpressive force on the skin. Initial tensile stress is also
produced on theskin 21. At tinme t\ (Figure 2B), applicator tip 20 is
rotating clockwi se as well as noving downwardly perpendicular to and

agai nst §ihe 23Ki A, tigent '(MQﬁmng)paﬂgmmoe&i@ 18 wkditing ckeksiwewi. wélhasithdivingon,
the applicator tip noves to the left, parallel to the surface of the skin
21. Thi sdeymearilyipermsndisnlar snasdrgainsighe sidacepntinuing £q eqrenressibe skie|agshown.y
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force'ha_ di'scovere e 1 nportant i mprovi ng absorption of skin
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The applicator tip nmotion changes at tinme h (Figure 2C), and again at tine
h (Fi gur whizh)whest cagplingd pithrihe campressive éercn fas bednadiscayeredHe hepimnpostantoin ¢ i p
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t he conpgrsshive. force perpendicular to the skin and the tensile stress
parallel to the surface of the skin reaching a nmaxinum value. The |
appl i cat {1016] p pr oBkecappligaten tip mastinyahangas gé limgalk MEIBUICHC)s fiichaggibidime &

entire cqntact, surface th | i cator. ti .as_shown in.k gur . The
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then repeated, at a sel ected frequency. [0017] It has beéen discovered that

t he pr ogthesskiny ahd wiithdrotla icrapmpoessiae tfotse perpendiciler withé akin and thentensilei sregbue t o
of .the.a i.cat or or.t ant
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shown in Figure 2D. The motion of the applicator tip then is reversed by motor action, with
the applicator tip ending up at its initial position. The sequence 2A-2D is then repeated, at a
selected frequency.
[0017] It has been discovered that the progressively increasing contact between the
surface of the skin due to the arcuate component of the applicator tip motion is important in
maintaining a comfortable contact, i.e. sensation, in the user. The above described motion,
while complex, has the dual advantage of producing effective absorption of the skin
formulation as well as maintaining a satisfactory comfortable level of contact for the user,
such that the average user will continue to use the applicator. The complex motion, combined
with the concave shape of the forward surface of the applicator tip, helps to keep the quantity
of skin formulation present in the concave portion from being immediately displaced from the
area of application on the user’s skin.
[0018] Figure 3 is a cross-sectional diagram showing the overall operating parts
contained within the appliance body 12. The appliance body 12 includes a motor referred to

generally at 30, which will be described in more detail below, and a source of power, which in

the embodiment shown are rechargeable batteries 32, but which could be other power sources



formulation as well as maintaining a satisfactory confortable |evel of
contact for the user, such that the average user will continue to use the
appl i cat owO 20tve138mapl ex noti on, conbi ned with the concaveTalsape/ 08§98t he
forward surface of the applicator tip, helps to keep the quantity of skin
formul ati on present in the concave portion from being i medi ately displ aced
fromthe area of application on the user's skin. [0018] Figure 3 is a
cross-sectional diagram showi ng the oveyall operating parts contained

wi thin the appliance body 12. The appliance body 12 includes a notor

r ef er r edad welfjanelr @ primat c30s orvdni exberid] IpbwbesuppBc ITheedntrel signaktodé miotorfes| ow,
and a source of power, which in the enbadi nent, shown ar recnp%rgeablg
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as well as o operati o unctrons, suc e state
of the oploefdedsiy achicidprocdsirr 84.| | Mgcrbprecsbssrad4 ds cohiventidhalgine siaymdhre caidi on
use and nonitoring battery charqg state are provided by a m.croprocessor
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an appl i I t . ve parts are contained within housing portion
16 of bo%gﬁgodg‘uﬂféhea%g)}l?%%be. [0019] Figures 4-6 show the notor 30 for

t he appl Pmrlg]e i N nPiggredet @ishow TRemFir B0 fob chdlgigdiande ANBORY dot@NbEhe 3ftovhi ch
is made Tfroma stiff material which, in the enbodi nent shown, is hard
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P T TR ey R T bR AT T ok BT, ©

0. 18 i nchfsrapart, but
[0020] Motor 30 also includes an armature assembly 48 which includes two spaced
permanent magnets 50 and 52 mounted on a metal backiron 51 (Figures 3, 6). In the
embodiment shown, the permanent magnets are spaced approximately 0.18 inches apart, but
this can be varied. Further, the permanent magnets, in the embodiment shown, are 0.15
inches square by 0.1 inches thick, although these dimensions can also vary.
[0021] At one end 53 of the armature member 48 is a removable applicator tip
assembly 56, at the forward end of which is positioned applicator tip 20. The applicator tip 20
is described in more detail in co-pending U.S. patent application serial No. 12/474,426, owned
by the assignee of the present invention, the contents of which are hereby incorporated by
reference. The applicator tip has a concave forward surface, to hold the skin formulation and
is made from a very soft material, Shore scale OO Durometer 30. The flexibility of the
material is similar to that of human skin and thus transmits motion and force efficiently.
[0022] Positioned between anchor member 36 and armature 48 is an electromagnetic
stator assembly 60. The electromagnetic stator assembly 60 includes a conventional
electromagnet 61 and an E-core laminated stack 62, the outer legs of which are separated from

the center leg by 0.257 inches and 0.267 inches, respectively, in the embodiment shown. The



this can be varied. Further, the permanent nmagnets, in the enbodi nent
shown, are 0.15 inches square by 0.1 inches thick, although these

di mensi onsocan/@BBse vary. [0021] At one end 53 of the aPcRtUse@omBIYREr 48 S
a renovabl e applicator tip assenbly 56, at the forward end of which is
positioned applicator tip 20. The applicator tip 20 is described in nore
detail in co-pending U S. patent application serial No. 12/474,426, owned
by the assignee of the present inventign, the contents of which are hereby
i ncorporated by reference. The applicator tip has a concave forward

sur f ace, stitor psleslatchBe shdsroffthe titaldgOn Thadtatds asseiteblf isOmb@nty® toytv&odposing
material, Shore scale OO Duroneter 30. The flexibility of the material is
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an el ectromaghé stator asse e el ectromagnetic stator assenbly
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position. [0023] The notor further includes tw |eaf springs 68 and 70

whi ch exangrage batieuebstaialeds stoelndbe leaf sprongsrhdrand 703dsoextend spprox gately ebriglitng

d ti 53 55 of . armat The,.gxt endi d . f
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are made of stainless steel. af springs 68 and 70 al so extend
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68 is wi pperly drentaingmtioé tadth Skih, leaf Prigg 68 wilkbe approximately perpendicular to the
skin, while leaf spring 70 will be approximately parallel with the skin. It is this arrangement
of leaf springs which produces the desired combination of effective absorption of skin
formulation and comfort to the user.
[0024] In operation, following actuation of the on/off switch, an alternating current
electrical signal from microprocessor 34 is provided to the electromagnetic stator assembly
60. During one half cycle of the alternating current signal, the two outer poles of the
electromagnet will attract one of the permanent magnets and repel the other permanent
magnet. The center pole will also repel one permanent magnet while attracting the other. The
resulting force moves armature 48, including the applicator tip, in a complex slightly arcuate
motion counterclockwise (as viewed in Figure 5) relative to the stator assembly 60 and toward
the skin. This motion, as indicated above, and as shown in Figure 2A-2D, includes a
component of perpendicular motion, a component of parallel motion and a small component
of arcuate motion. On the other half cycle, the direction of the current is reversed, and the
armature responds by moving the tip applicator away from the skin in a clockwise direction

relative to the stator.



preferred free length ratio is within the range of 0.79:1 to 0.83:1. Wen
the appliance is properly oriented relative to the skin, |leaf spring 68
will be approwimsicel y perpendicular to the skin, while PeRfUSSE0I0BZIST0 Wi | |
be approximately parallel with the skin. It is this arrangenent of |eaf
springs which produces the desired conbination of effective absorption of
skin fornulation and confort to the user. [0024] In operation, follow ng
actuation of the on/off switch, an alternating current electrical signal
fromm croprocessor 34 is provided to the el ectromagnetic stator assenbly
60. Durim@2sne hal Theeheq@nof of hiee atiodr RagypieallE withénk @hgnaf 5020€ Haandut er
poles of the electromagnet will attract one of the permanent nagnets and
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assenbly 60 and toward the skin. This notion, as indicated above, and_as
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clockwi se direction relative to the stator.[0025] The frequency of the
action i tetagpabdimepsignstysedh a range of 50-200 Hz, and preferably in the
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parallel to the surface of the skinis wthin the range of 0.005 inches to
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required motion for effective action with the desired high efficiency relative to the electrical
power input. Hence, the appliance is both effective in producing rapid and effective
absorption of the skin formulation, but also is a practical appliance to operate.
[0027] Although a preferred embodiment has been disclosed for purposes of
illustration, it should be understood that various changes and modifications and substitutions
could be made in the preferred embodiment without departing from the spirit of the invention

as defined by the claims which follow:

What is claimed is:



[0026] In operation, |leaf springs 68 and 70 act to both center the armature
when it is at rest and to produce a nechanically resonant system when

conbi ned wot2hiwi3ssonass of the noving armature and the appritsati0/0339Bp
assenbly. When the electrical current alternates direction at a frequency
roughly equal to the nechanical resonance of the overall system the
anplitude of notion of the armature structure increases significantly, thus
producing the required notion for effecfive action with the desired high
efficiency relative to the electrical power input. Hence, the appliance is
both effective in producing rapid andcrihecti ve absorption of the skin
formulation, but also is a practical appliance to operate. [0027] Although
a preferred embodi ment has been disclosed for purposes of iIIustrati on, it
shoul d be under st opd th var i.ous chanlgrg s_and
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What is clained aims 1. A notor for a personal skin care appliance,

t he appliance i ncI %rd@mbomelab?rl fisgdtemiountsil bythe wpplicaton hovsingiot or drives a
skin contact nenber Qe not o (%%n;{) IBWh an anchor nenber fixedly nounted
to the applicator %ﬂng&laggﬁw 2 m ﬁetl c stator nenber; an arnature
whi ch includes a pg aRAfIe WRRASHCRESETYeYmast tnyagnapagsé}ﬁblyaﬂiaem Whirgh
connect the anchor nenber to the armature, the springs beihg nounted at

ri ght angiegbetsowkigh lvooneetthe aueboreinamberetor the japmature, lies breings fsingfmountedsr i ng
menbers i.s, wthin the range 751 95 1;..and a driv

ot oduc: nHEang|Ss  FAE U o reRdbe a0 of Giedragtng o BF Rathg hhel s gD e
resul ti ngynblot §19521HB8I1E2APVI NG i n opposing directions during successive
hal f cycleS of the drive signal, resulting in an oscillating notion of the
skin contact nenbea driving assembly producmg an alternating current drive signal for the stator

member, resulting in the armature moving in opposing directions during successive half cycles

of the drive signal, resulting in an oscillating motion of the skin contact member.

2 The motor of claim 1, wherein said ratio is within a range of 0.79:1 to
0.83:1.

3. The motor of claim 1 wherein the spring members are leaf springs.

4, The motor of claim 1, wherein the respective ends of each leaf spring

are constrained by the anchor member and opposing ends of the armature, respectively.

5. The motor of claim 1, wherein the armature is positioned generally

diagonally from the anchor member,

6. The motor of claim 1, wherein the action of the motor produces a
motion of the skin contact member, the motion having a first component perpendicular to the

skin, a second component parallel to the skin, and a third arcuate component.



2 The notor of claim1, wherein said ratiois within a range of 0.79:1 to
0.83:1. 3. The notor of claim1l wherein the spring nenbers are | eaf
springs. WO ?20tve3stior of claim 1, wherein the respectivecensgoon3m®ach | eaf
spring are constrai ned by the anchor nenber and opposi ng ends of the
armature, respectively. 5. The notor of claim1, wherein the armature is
positioned generally diagonally fromthe anchor nenber. 6. The notor of
claim1, wherein the action of the motay produces a notion of the skin
contact nenber, the notion having a first conponent perpendicular to the

skin, a second conponerfhep@bk loglcldi@ 6,NeheadihNhe ABgueAct bf htbtioh Ay atitin the
corrponent 7. The notor of claim®6, wherein the frequency of notion is

wi thin t1eege ehye2®H50-200 Hz. 8. The motor of claim 7, wherein frequency
is wthin the range of 110-135 Hz. 9. The notor of cla|m6 wherein the
novenent of the applicator tip perpendicular to the skinis within the

range of 0.01 to 08075 Tichenr anelainh®, wikidéia fRbudiey ey within iy @hgedfl 110-135e
surface of the skin is within the range of 0.005 to 0.07 inches. 10. The

not or ofHel ai m 6, wherein the range of novenent of the applicator tip
perpendicular to the skin is within the range of 0.02 inches to 0.035
i nches and the range of novenent parallel to the skinis wthin the range

of 0.013 inches to090.03ghd Rol§Sof &l&}m-a"ewﬁg?&ﬁrth@fm(ﬁﬂeﬁdeﬂ% 6f thwhapichtor fm?

arcuate notion is along an arc in the range of .5- 12. The m)tor
cl ai m 11perpéralicilar tohtheaskin iis vehpn dbd mgequ ©.01 118, Ofr‘h%mvbt:smand)fthtlraigm@
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10.  The motor of claim 6, wherein the range of movement of the applicator
tip perpendicular to the skin is within the range of 0.02 inches to 0.035 inches and the range of

movement parallel to the skin is within the range of 0.013 inches to 0.032 inches.

11.  The motor of claim 6, wherein the arcuate motion is along an arc in the

range of .5° 3°,

12.  The motor of claim 11, wherein the arc is approximately 2°.

13.  The motor of claim 1, wherein the stator member is located within the
area bounded by the anchor member, the spring members and the armature member, the statot

member being fixed to the applicator housing.

14.  The motor of claim 1, wherein the anchor member comprises a rigid

material.

15.  The motor of claim 1, wherein the personal skin care appliance is an

applicator for applying skin formulations to the facial area of a human user.



menber being fixed to the applicator housing. 14. The notor of claim1,
wherei n the anchor nenber conprises arigid material. 15. The notor of
claim1, wberw/13s4che personal skin care appliance i s anprapflSc@ianssost or
applying skin formulations to the facial area of a human user.16. A
personal skin care appliance, conprising: an appliance housing; a notor
contained within the housing, having an applicator tip assenbly which is
moved in a reciprocating manner, whereijg the applicator tip assenbly

i ncludes a skin contact nmenber, wherein the notor includes an anchor nenber

fixedly nounted toj4,he Rqusiong. skﬁ\,rba@ SpliLRRBAMRrsfgSt at or menber; an
armature which includes a pernmanent nagnet assenbl y and two spring nenbers

whi ch connect the anaipbiengedvsingt o the armature, wherein the spring menbers
are nounted substanti al | t |l.e t,0 each oth and rein.the
Pati o of the | engt heehr PRmef Tl e e G oo oAb ielor Gt Bt 1
0.95:1 apdmavel iy 'a%m@ﬁa%@t”@ YnaBh&d WiletGn A BpPIRARA PN SssEMbIySREIuEEs ¥ 8kl gnal
for the stator to nove the armature in opposing diréctions during

successi venti| menbe] edienin the nitor tckidgnah , anckeuinenber finedin oewitdd it itheg
notion of the ski %iccont cﬁ nber bl? The l8_QI ia ce @d cl aim 16t V\,herel n
sai d rat MU @ CiRCHompRe 18%&“6‘?@"’6 Cpoat A oSt RETHB PPt ARREDCtof
claim 16ass%6fyednﬁ tﬁb%pﬁl?ﬂ@ﬁbér‘é%vh%ﬁj&nﬁéct %cﬁ&%éiﬂbéi’%%ranﬁétﬁrecﬁrﬁé&ﬁﬁ' ned
by the anchor nber and opposi ng ends of the armature, respectively. .
The appl ﬂmrnpang)ﬁnam‘tmmar&@nomtadrsabﬁaﬁthﬁyatmr@ht arigle toeeawbtodrer mndchdme@n ahe

nmotion of th ntact menber, the notion havi onent
per pendi Etio 3 RS Sl P eSBaBhe & ﬂgrﬁraﬁ%ﬁ%fqg?eﬁal P 5T n, and a
third arcuate ConPRREYing assembly producing an alternating current drive signal for the stator

to move the armature in opposing directions during successive half cycles of the drive signal,

resulting in an oscillating motion of the skin contact member.

17.  The appliance of claim 16, wherein said ratio is within the range of
0.79:1 t0 0.83:1. |

18.  The appliance of claim 16, wherein the respective ends of each spring
member are constrained by the anchor member and opposing ends of the armature,

respectively.

19.  The appliance of claim 16, wherein the action of the motor produces a
motion of the skin contact member, the motion having a first component perpendicular to the

skin, a second component parallel to the skin, and a third arcuate component.

20.  The appliance of claim 19, wherein the frequency of motion is within

the range of 50-200 Hz.

21.  The appliance of claim 20, wherein the frequency is within the range of
110-135 Hz.



20. The appliance of claim19, wherein the frequency of notion is wthin
the range of 50-200 Hz. 2 1. The appliance of claim20, wherein the
frequencywO=20w/t3kion t he range of 110-135 Hz.22. The applpPcanseoiofo3zsBai m 19,
wherein the novenent of the applicator tip perpendicular to the skin is
within the range of 0.01 to 0.075 inches and the range of novenent parall el
to the surface of the skin is within the range of 0.005 to 0.07 inches. 23.
The appliance.of claim 19, wherein thejfange of nmovenment of the applicator
perpendicular to the skin is within the range of 0.02 inches to 0.035

i nches and the range of novenent parallel to the skin is within the range
of 0.013 inches to 0.032 inches. 24. The appliance of claim 19, wherein the
arcuate notor is adng Bif sppbiancs of staimalgavherein the mayement ofthe appligptos fibe of
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forward gederhéift pa@ileltoithd ReRtd/biitbe t08 isSkithin iy AHEadH 0005. 10 D07 ikétesappl i ance
of claim 26, wherein the skin contact nenber conprises a material Shore

scale OO Duroneter 30. 28. The appliance of claim 19, wherein the appliance

is an applicator f appl ving. skin.fornmulations to the fagial area a
human user. 29. Th 'apgﬁ%ﬁ@gl%?e 8?5?%“2@ \Xﬁ%?lgi ﬁetrﬁg engﬁén?r)éfﬁ@e%fofah_ee
appl i cat gplichidr ﬁﬁﬁ&ﬁmﬂaﬁ% e dkoh {sREitEK ke fafigd b (0DidchSs to DS iBEhed af@ tienches
to 0.35 inches, erein the novenent of the applicator tip parallel to the

skin is winghofmovemaena parelicito thekd is md thissthe sarge ©39.011 A dnebes tft03ZHaehebn t he
arcuate notion is approximately 2 and wherein the frequency is wthin the
range of 110-135 Hz.

" 24.  The appliance of claim 19, wherein the arcuate motor is along an arc in

the range of .5° - 3°.
25.  The appliance of claim 20, wherein the arc is approximately 2°.

26.  The appliance of claim 16, wherein the skin contact member has a

cupped concave central area at a forward end thereof for receiving the skin formulations,

27.  The appliance of claim 26, wherein the skin contact member comprises

a material Shore scale OO Durometer 30.

28.  The appliance of claim 19, wherein the appliance is an applicator for

applying skin formulations to the facial area of a human user.

29.  The appliance of claim 28, wherein the movement of the applicator tip
perpendicular to the skin is within the range of 0.02 inches to 0.35 inches, wherein the
movement of the applicator tip parallel to the skin is within the range of 0.013 inches to 0.032
inches and wherein the arcuate motion is approximately 2° and wherein the frequency is

within the range of 110-135 Hz.



