PORTABLE MASSAGE DEVICE Field of the Invention The present invention
relates to a massage device designed to alleviate pain or stiffness
of the joints, skin and/or tendons of a user. Background of the

I nventi on The physiol ogi cal bl ocking of pain may be acconplished by a
mechani sm known as presynaptic inhibition, which decreases the
sensory input to the first relay neuron of the spinal cord.

Medi cati ons, heat treatnment PQORTABLEJMASSAGEIPEVICE vi bration may
be used to obtain pain relief. Wiere nmechanical vibration is used to
treat pain relief, the vibratory devices used are often subject to
overheating from prol onged usaggeldasf theiimerfoni Nadequat e size for an
intended target area of the body. Théré are four main types of
mechanoreceptors in the glabrous skin of humans: Pacini an

cor puscl e NEei er' or | es, rkel's,di.sc n f f.i nj .
cor uscl ednenreSelhvanfitl RpEsR o MbsShopnelics ApsthPd TialleY et pain or
cor pouscl egffnédddb¥Re isthtss skinsfl/oGendens bpaalseflevi ces used by .

physi ot herapi sts typically provide an electrical stimnulation which

just stinmulates the nerve. Different joints often require different

stinmul ating anplitude and/or éé 806 of 1k H%E-iSHI ar, frequency

variations targeted for a spem-ﬁgdr"cjr—rrevhanm—erep‘t—or type provides

additional effectiveness for alleviating stiffness and pain. Summary

The preseng inventiaon in one preferred asggct rovides for a portable
¢ Sm

massage A89iRYSIRIIFIRIRFHR SbPaRETdYi he ishsid Pyirngenaigm known
havi g ancrrtery ot TERsoRCaRIcHabReBRBE RS Leichl ABE 10 Ue et ety
pl ur al i t ynetironeoft theaspioal cyrdr tMedisatiams) reat draatinegt, ultra sound therapy and
vibration may be used to obtain pain relief. Where mechanical vibration is used to
treat pain relief, the vibratory devices used are often subject to overheating from
prolonged usage, or being of inadequate size for an intended target area of the

body.

There are four main types of mechanoreceptors in the glabrous skin of humans:
Pacinian corpuscles, Meissner's corpuscles, Merkel's discs, and Ruffini
corpuscles. The main mechanoreceptors in the joints are Pacinian corpouscles
and Merkel's discs. Conventional devices used by physiotherapisis typically
provide an electrical stimulation which just stimulates the nerve. Different joints
often require different stimulating amplitude and/or frequency. In particular,
frequency variations targeted for a specific mechanoreceptor type provides

additional effectiveness for alleviating stiffness and pain.

Summary
The present invention in one preferred aspect provides for a portable massage

device for reducing soreness in muscles or joints, the device comprising a motor
adapted to produce vibrations; a cage having an interior sized to contain the

motor, the cage including a plurality of ventilation apertures; and a carrying



1 neans adapted to be worn by a user, the carrying neans being
configured to fasten the cage to the user. In another preferred
aspect, the present invention provides a nethod for reducing

soreness in a nuscle or joint of a user, the nethod conprising
attaching a device having a vibratory notor to a target area on an
exterior portion of the user; determning the type of nechanoreceptor
at the tamgansadEpied éd det ivogn dry armment theotanryibgamieans theingneanfigured to
the targe rea base t he type of mechanoreceptor; and inparting
t he selec%@ ﬁﬁdﬁ@egPQG?HﬁﬁPion to the target area. Brief
Description of the Figures Fig. 1 is a partial perspective view of a
vibration unit of a portable nassage device wth a cage and a notor
assenbl y linanaiber prafereedwsped, hedireseridneeniism pronidesta methodgiosseducing
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el evation view of the unit of Fig. 1, with portions of the notor
assenbl y de{6WAININgG ihesiiee obnigchaaoreuegtorsititee fargptiaras; eolactios an anoet

the unit of .Ei C - : -
around 1 Biafop Io PARATHS the rdetBeptiAsq TS a0 8 RRcREpilcRptor,
Dr awi ngs aMd empratingy ¢hee sbledictearhount oft ileration enthetaryed drebe apparent to

those skilled in the art fromconsideration of the specification and
practice of the invention disclosed herein. It is intended that the

specification and exanpl es BgiGMsicABL&H offhe Pigures

Fig. 1 is a partial perspective view of a vibration unit of a portable massage device
with a cage and a motor assembly in accordance with a preferred embodiment of
the present invention.

Fig. 2 is a cross sectional side view of the unit of Fig. 1.

Fig. 3 is a top plan view of the unit of Fig. 1, with portions of the motor assembly

shown in dashed outline.

Fig. 4 is a side elevation view of the unit of Fig. 1, with portions of the motor

assembly shown in dashed outline.

Fig. 5 is a side elevation view of the unit of Fig. 1 atfached fo a carrying means

and being worn around the knee region of a user.

Detailed Description of the Drawings

Alternative embodiments of the invention will be apparent o those skilled in the
art from consideration of the specification and practice of the invention disclosed

herein. [t is intended that the specification and examples be considered as
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exenplary only, with a true scope and spirit of the invention being

I ndicated by the <clains which follow Figs. 1 to 5 show a preferred
enbodi nent of a portable nassage device 10 having a vibration unit
100 with a cage 102 and a notor assenbly 104, and a carrying neans
106 (Fig. 5). The preferred el enents of the device and their

interrel ationship are described below. Fig. 1 is not drawn to scale
and it sheddmplannhonlydwitha traoéecepe and saiit oftiie/invaptidre beint inditataddm the
shapes an ' .sultable for the various target areas of application
on the Hﬁﬂ@hggﬁﬁiﬁ% Werring to Figs. 1 and 2, cage 102 preferably

I ncludes an interior 108, a base plate 110 and a wall 112 having a
plurality_of ventilation apertures 114. Interior 108 is preferably

si zed to ekt di 19 Foslvwad guaianed embesisaaival iah pprigblel masssge davige 10
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110. Wal lcakying insearisefioBaifiy. 8).t atieablefetredbalemanitatof théOdewice @me teir
nore fasteners, such as screws 118 shown in Fig. 2. It will be

appr eci atBErieigionsnieara §ercsibed beleWeners may be used, or the wall
may be formed integral with the base plate if desired. As shown in
Fig. 2, wall 112 preferably includes opposed generally parallel side
porti ons Rig01 id Adt dredvratc scalechnapipehals be frted 1H2at. th&\@Entire 28sevakly may be

further include f t I ot sho connect i id
por i ons 3E180ShATes SRLEIS SHiRploTRblNesv A SR ators BhwaplcegAR or
bendabl e ;hanremidpbbgy durable material, such as a thin netal foil,

plastic, or other fiexible polymer material. The shape, thickness
and material of wall 112 nay be varied as appropriate w thout

dopar | ko R | EiRE 080 BB Bt TR SELIO T e
piate 110 and a wall 112 having a plurality of ventilation apertures 114. Interior
108 is preferably sized to contain motor assembly 104 as shown in Fig. 1. Base
plate 110 preferably includes a retention member or track 116 configured to
maintain the position of motor assembly 104 relative to base plate 110. Wall 112
is preferably attachable to base plate 110 via one or more fasteners, such as
screws 118 shown in Fig. 2. It will be appreciated that other types of fasteners

may be used, or the wall may be formed integral with the base plate if desired.

As shown in Fig. 2, wall 112 preferably includes opposed generally parallel side
portions 120, 122 and a curved upper surface 124. Wall 112 may further include
front and rear walls (not shown) connecting side portions 120, 122. Preferably
wall 112 is constructed from a light, bendable, breathable, durable material, such
as a thin metal foil, plastic, or other flexible polymer material. The shape,
thickness and material of wall 112 may be varied as appropriate without departing

from the scope of the present invention.

Referring still to Fig. 1, ventilation apertures 114 are preferably spread throughout
the entire sides, front, back and upper surface of wall 112. As will be appreciated,

the placement, shape and number of apertures may be varied as appropriate.
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the entire sides, front, back and upper surface of wall 112. As w ||
be appreciated, the placenent, shape and nunber of apertures nmay be
varied as appropriate. 3 For exanple, wall 112 may include only one
or two apertures, or none at all depending upon the intended use of
the unit. Apertures of different size and configuration my be used
as desired. As shown in Figs. 1 and 2, notor assenbly 104 preferably
i ncl udes fomexampl6yall driZamlag ib2Bideaoniycermtari tivd apdripraesi exrahone iah all

the formof a fly whee|l 13 nd a ower conngction 132.. The notor
196 1 < acireing uPtcee EndtbrPe SHR: uff orserhgRs o gigergt Ha and
pr ef er abl ghrigVipdtichy PRARGIBY Qésifd.ven by a 9 to 12 Volt DC

source. \Wen supplied with energy through power connection 132, notor

126 will rotate axle 128, which in turn rotates fly wheel 130 to

130 ts praf haAy g o api 2, FJBP oo BN 104, Prab Rl Beieg a lncfGER2e,

FI'y wheelarl 3Rlemhy8 bgn f&@éhﬁi@ri@ddt&efﬁrém;ydﬂ thed@fir &fda flvi Wheél P30,a8nd a
appropriate for a given notor. Preferably, notor assenbly 104 will
provi de PawHreneglien dgdedde matarnit igmgartad woprogugegopiplied vaiitions
pr ef er abl . P a f 1 | e
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w’ht hi n i rdoesrta@r Wﬁﬁncn‘uptpﬁﬁ@ v(ligﬂlenétgyt ?ﬁ??@c%mgirt@nmﬂdm mlﬁgormdiaﬁ 126
en in use. To enhance the ability o el 130 to produce an
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may be i i | ' §eddi
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132 may provide a vibration frequency in the range of 50 to 300 Hertz, more preferably 50
to 150 Hertz. Preferably, fly wheel 130 is shaped so that the rotation of fly wheel
130 will create an air disturbance within interior 108 of cage 102, further acting to
cool mofor 126 when in use. To enhance the ability of fly wheel 130 {o produce
an air disturbance, one or more projections such as flanges or paddles may be
included on fly wheel. The projections may be configured to produce an air flow

through cage 102.

Power connection 132 preferably connects motor 126 to a control means. The
control means may include one or more power sources such as a conventional
DC motor and/or DC 9V or 12V battery. Alternatively, power connection 132 may
connect motor 126 to a power source configured to be worn by the user, such as

a battery.

The control means is preferably programmable by the user. For example, the
control means may include a memory and processer that permits the user to
program start and stop times, duration, and vibration frequency. The
programmable memory may further include information specific to the type of

target area where the device is intended to be used. For example, the memory
4



connect notor 126 to a power source configured to be worn by the
user, such as a battery. The control means is preferably
programmabl e by the user. For exanple, the control neans nmay include
a nmenory and processer that permts the user to programstart and
stop tinmes, duration, and vibration frequency. The progranmabl e
menory may further include information specific to the type of

t ar get arreaywhatan thaefEmed ebrationrfrendedytrange farsz thpa-ofr mezbhamrece pioe.
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a vibration frequency range appropriate for the ' ntéended get area
and/ or nepiesdeddarget area gpd/or Mrchantesaptondypéer abl y positi oned on
base plate 110 so that no portion of nmotor 126 contacts wall 112.
Such a configuration reduces danping, and consequently reduces the

heat prodused 126 iBQIreferdBR- pdditiciRsl 6i¢ BasaplRt{ W3h tERaeE potih dBotor
be positioned proximte nbtor 126 on base plate 110. Fig. 5 shows
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vi bration~uni erably attached carrying mea

whi ch i s e edsiticidd pesirha@gumetbr 126 drhbagepiré nyoof the target area.
Carrying neans 106 may be forned out of a cloth material and

configured as either as a sleeve or a wap-around bandage wth a

securing a ,.ﬁ,&%h tadVle hbMBdi Vel b o,
and a ziﬂ%’e?.ss t V\nnﬁ%sggggpprechgﬁe%ﬁgk%#nt]ﬁeﬁ%gﬁ%ﬁ %g%t;égﬁsﬁgnéary an
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to the geometry of the target area. Carrying means 106 may be formed out of a
cloth material and configured as either as a sleeve or a wrap-around bandage
with a securing means such as, but not limited to Velcro™, snaps, buttons, and a
zipper. It will be appreciated that the carrying means may take other forms as
appropriate for the intended target area. For example only, the carrying means

may be formed as a waist belt or ankle boot.

Carrying means 106 preferably includes a platform configured for engagement
with base plate 110 to permit vibration unit 100 to be detachable from carrying
means 106. The platform may be adapted to rotate about a vertical axis and/or
move vertically or angularly relative to the vertical axis. If desired, device 10 may
further include a cover 136 adapted to separate a portion of vibration unit 100
and/or the platform from the skin of the user. Cover 136 may be configured to lie
over a portion or all of cage 102 to dampen the noise produced when the device
is in use. Cover 136 is preferably made of a soft fabric such as a tube gauze or
silk material that allows sufficient ventilation while damping noise and generally

preventing skin abrasion from the vibrations.



Carrying neans 106 preferably includes a platformconfigured for
engagenent wth base plate 110 to permt vibration unit 100 to be
detachable fromcarrying neans 106. The platform my be adapted to
rotate about a vertical axis and/or nove vertically or angularly
relative to the vertical axis. If desired, device 10 may further

I nclude a cover 136 adapted to separate a portion of vibration unit
100 and/ldavingedqzs(mib[edrtha‘ pozfetred stnponéntshtheupertableoveassbigé deyickea
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appropriate carrying means for the target area. Device 10 is
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t he user,E q%g;%%peaof mechanoreceptor at the target area is

determ ne e Vvibration frequency is selected based on the type
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cage. using a cage having a portion which is plastic. The method may further include

permitting the motor to be ventilated through the cage.

When used with a programmable controller, the user may input the identity of the
target area and/or mechanoreceptor type (if known) into the controller. The
controller may then determine an appropriate vibration frequency specific to the
target area and/or mechanoreceptor type and set the motor so that when
activated, the motor will be at the appropriate vibration frequency. The controller
may further query the user for a desired start and stop time, or a duration time. A
preferred vibration frequency range is 50 to 300 Hertz, more preferably 50 to 150
Hertz. The ranges described above may include a subset of ranges therein
without departing from the scope of the present invention. Parameters stored in

the memory may be preset or inputted by the user as desired.

The method described above may be applicable to areas such as, but not limited
to the wrist, knee, ankle, waist, neck, lower back, elbow, foot and any other area
of the body where the user is experiencing soreness or pain in the muscles, joints
and/or skin. The present invention may be used in therapeutic applications,

overcoming muscle soreness and leg swelling for long flights and other prolonged
6



When used with a programmbl e controller, the user may input the
identity of the target area and/ or mechanoreceptor type (if known)
into the controller. The controller may then determ ne an
appropriate vibration frequency specific to the target area and/or
mechanor eceptor type and set the notor so that when activated, the
notor will be at the appropriate vibration frequency. The controller
may furt lesatiggesityatives asevelf as irhibié dicestcsaguiatiemdvisicbpnay othereisealead
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scope of the present invention. Paraneters stored in the nmenory nmay
be presetinjgctiongpand & e.t he user as desired. The nethod descri bed
above may be applicable to areas such as, but not limted to the
wrist, knee, ankle, waist, neck, |ower back el bow, foot and any
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pal nin the nuscl es, ] ol nts an or skin. The resent | nvention rr%y
be used idiffenset apsi V@rl%mnQfmtned@tlrelamtm%aﬁwﬂr@ms@ﬁeﬁr@@@ e

| eg swel | flights and other prolonged 6 seating
situati o S;'Qg%r{t\?\g %rﬁi'gg I nhi bit bl ood coagul ati on, which nay otherw se

lead to thronb05|s The present invention may, if desired, be used
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in the event that the temperature of the motor reaches an unsafe level. The
platform may be omitted from the carrying means so that base plate 110 of
vibration unit 100 may directly contact the skin of the user. The carrying means
may include multiple platforms for multiple vibration units. The vibration unit may
include a self-contained power source such as a battery. Alternatively, the
carrying means may be adapted to carry one or more power sources, and/or the

power sources may be attached to the vibration unit with a cord.

The features described with respect {0 ocne embodiment may be applied to other
embodiments, or combined with or interchanged with the features other
embodiments, as appropriate, without departing from the scope of the present

invention.

The present invention in a preferred form provides many advantages. For
example only, in a preferred form the motor is cooled by the ventilation apertures,
the air current produced by the fly wheel, and by the reduction in any damping
that would otherwise be present if the motor were directly in contact with the cage
wall. The enhanced cooling properties of a preferred configuration of the present

invention permit a smaller size motor to be utilized, which in tumn permits the
7



exanple only, a renote control may be utilised instead of or in
addition to power connection 132. The device may include a
tenperature sensor and auto-shut off in the event that the
tenperature of the notor reaches an unsafe |evel. The platform may
be omtted fromthe carrying neans so that base plate 110 of
vibration unit 100 may directly contact the skin of the user. The
carryi ng presast invenptiomdd useadaptedpioea graateo vasiefyoof tarpet preasvi Br amaber
units. The_vibratiop uni include sel f-caontai ned power.sourge
stch s s durt Shoy Bde i the GORHILS e Boer, GHRA SV ab dhudRe] B
to carry &Hififg dRIrgePMMESr. SHETERsed asad@tinid thayPaMerbs QutfARed Bcedthe
attached to the vibration unit with a cord. The features descri bed
wi t h respisit oftavesheatineisdpeeerd.may be applied to other enbodi nents,
or conbined with or interchanged with the features other

enbodi nents, as appropriate, without departing fromthe scope of the

present OthgridvantagbBefRrmetitted vendfitas présentpmeirtiohddcilide the ability to
provi des nmany advantages. For exanple only, in a preferred formthe

mot or i s Pesifcally jargrband redyca peengpe andmadn bapagd ofi thedype ehtarget area
pr oduced wheel b KAt L | ; i NG t&a{h
woul d ot h@d\/{ﬁ&@ﬁn%&@%gr eseﬁgoﬁg?héhﬁgf vverebgﬁpgé;te?ﬁ%}%lﬁ@g%% At With
t he cage sonahéss dhe paimhanced cool i ng properties of a preferred
configuration of the present invention permt a smaller size notor
to be utilized, which in turn permts the 7 present invention to be

adapt ed tﬁn@s&ée&téabréféfrbé;fdm?fof S ﬁ?és\ﬂ?}ﬂ{t i ntiﬁn%@Hi@rqreéfe?g%{fﬂﬂFtQ for

al so adds to the confort of the user, may dgrow fatigued from
car ryi ng thelusegér maveoabout revezioss ieaggertid msermyingles wbbaicobyrit feednore

si nce thgh ri sk of egver heating is reduced. O her advantages of a
preferre ?Brorl?fec}?rq éir%e?'esent invention include the ability to

It will of course be realised that the above has been given only by way of
illustrative example of the invention and that all such modifications and variations
thereto as would be apparent to persons skilled in the art are deemed to fall within

the broad scope and ambit of the invention as herein set forth.



specifically target and reduce soreness and pain based on the type of
target area and/or nechanoreceptor type, which provides a nore
effective reduction of the soreness and pain. The size of a
preferred formof the present invention permts greater flexibility
for the user to nove about and allows the user to use a single
vibration unit for nore than one target area. It will of course be
real i sed tTherclairhe dgfoing thasnussdiangireas folldws:by way of illustrative

exanple of the,i i ificati -
variatonk 1 arBrBlAasede haRke S eRERy RpuRahuRRH S0 piptpetne
art are d@}mc@mpﬁgihb;withi n the broad scope and anbit of the
invention as herein set forth. s The clains defining the invention
are as fol | ows? Mptonagrited i erogicsaderadensce for reducing soreness in
nuscl es or j oiffgqg hg%ngda%"ih?e"rio?%%rd o ctaft IR Rfot&?@ﬁfdega@te%ﬂu‘aﬂbcg
vi brations; a Cdag avifAg an intérior sized to contain sai @ notor,

sai d cagepluratityef vegntitatiopl ageaturey; of ventilation apertures; a carrying
nmeans adapted to be worn by a user, said carrying nmeans bein

y .
configured to 3 83TWAIIREINTALRPIEE 10 he WRIBBY ahgeh sedheaisyin §lpging
contt ol | AghigOfecPtdl fdferlaig Rafle TOUR uEQTRALSI Ng @  Memory containing

at e

a vibration frequency range appropri or a type of
mechanor ecept aa co@rol Theanefarcentdlliogdheolifpuited saidmsairdcoogysinga

formed froma netallic material. 3. The device of . either claim1l or
2, wher ei RETQNY CRAGIING 4 Vit frafyency;enge appropriate for a type of
mechanoreceptor.
2. The device of claim 1, wherein said cage is formed from a metallic
material.
3. The device of either claim 1 or 2, wherein said cage includes a thin foil
wall.
4, The device of claim 1, wherein said cage is formed from a plastic material.
5. The device of any one of the preceding claims, further comprising an outer

cover adapted to separate a portion of said cage from the user while the device is

being used by the user.

6. The device of any one of the preceding claims, wherein said motor

includes an axle having an eccentric load.

7. The device of claim 6, wherein the eccentric load comprises a fly wheel

shaped so that the rotation of the fly wheel produces an air disturbance.



wall. 4. The device of claim1l1l, wherein said cage is fornmed froma
plastic material. 5. The device of any one of the preceding clains,
further conprising an outer cover adapted to separate a portion of
said cage fromthe user while the device is being used by the user.
6. The device of any one of the preceding clains, wherein said notor
includes an axle having an eccentric |oad. 7. The device of claim 6,
wher ei n the ecBbendevice oparimomwhesew thefllyywherl sompisgsedproieationtiot he

et ce.ortUAE: At HihpEhor bEERTIv iR oBliEhi cee o proj ction to
enhance air disturbance of the fly wheel in rotation. 9. The devi ce

of claim3, wherein the cage has a base plate and the notor |
posi ti onéld on thededse 059@4@ SGnhareindbe mﬁem%baé%ﬁtaé%ﬁﬂwth% MQiar is
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IS progranma user evi ce o any one

pr ecedi ng clalns wherein said carrylng nmeans i ncludes a platform
sai d cage, bein tachag e fromsaid tform 12. The devi ce of aq¥
one of thi: pre %\QC‘%P Flgm ¥ yfhereip Pﬁ‘@?[dﬂeﬁni)b‘iﬁpg@ﬁ 29 e
adapted tpdpe carried by said carrying neans. 13. A nethod for
reduci ng soreness in a nmuscle or joint of a user, the nethod
conprising: (a) attaching a device, having a vibratory notor
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means includes a platform, said cage being detachable from said platform.

12.  The device of any one of the preceding claims, further comprising a power

source adapted to be carried by said carrying means.

13. A method for reducing soreness in a muscle or joint of a user, the method
comprising:

(a) attaching a device, having a vibratory motor ventilated through a cage
including a plurality of ventilation apertures, to a target area on an exterior portion
of the user;

{b) determining the type of mechanoreceptor at the target area;

(c) selecting an amount of vibration to impart o the target area based on
the type of mechanoreceptor; and

(d) imparting the selected amount of vibration to the target area.

14.  The method of claim 13, wherein the device is attached to a carrying
means adapted o be worn by the user for placement against the target area,
further comprising detaching the device from the carrying means and attaching
the device to a different carrying means adapted for placement against another

target area on an exterior portion of the user.
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(b) determ ning the type of mechanoreceptor at the target area; (c)
sel ecting an anount of vibration to inpart to the target area based
on the type of nmechanoreceptor; and (d) inparting the selected
anount of vibration to the target area. 14. The nmethod of claim 13,
wherein the device is attached to a carrying neans adapted to be
worn by the user for placenent against the target area, further
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15. The method of either claim 13 or 14, further conprising repeating
steps (a) to (d) for a different target area on an exterior portion
of the ust. 1Hhe meshepheithasiclaim héer dfawvhenen die motorip&ostainghwithin

Tur ther - CoRRYY S B et e R REsc, Rullfer Aot g RofibolgMaRefe
t he tar ggiortipeaf tHe/cagehwithetdntatgef aiat her claim 13 or 14, wherein the

notor is contained within a cage, further conprising permtting the
notor to be ventilated through the cage. 11

17.  The method of either claim 13 or 14, wherein the motor is contained within

a cage, further comprising permitting the motor to be ventilated through the cage.
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