»235746 1 i BRATOR DEVI CE The present’ invention relates to a vibrator

device and particularly, but not exclusively, to an el ectro- massager .
In knéwn vibrdtor devices, a drive notor rotates a crank- sha ga&;%;i?*g;r
an out put .shaft of the nmotor and thereby rocks a vibrating plate attac

to an end of the crank-shaft. Such vi brator devices include the 10

vibrating plate and a counter-wei ght for conpensating for the reaction
aga-iz‘hét rocking by the vibrating plate; for exanple, such a vibrator device
is diisclosed in published Japanese Wilit Mbdel Application No.

Sho- 51-21592. 15 The known Vv, R , however, still have a
pr obl em When the vibrating pI ate is rocked, undesirabl e shaking

occurs in the direction.,of the crank-shaft For exarrpl e, when a vj brator
device is used on the &hc?o preﬁ?é“vgﬂ venhion, reletesota e vibratan davice

pl ate makes the wandr apartiieulaselppudie anslt t belasgebedty,a twi 88 ARYUIH-NY
to the present i%?btajg%r}there I's provided a vibrator device conprising: a
vi bratory plate; * a crank-shaft connected to the vibratory

pl ate such that the vi Jmatkaowmpiviibeatios dteastomenat ider iomea mio-t axh afat atetsatacs ;

a notor for rot abﬂg,mgf@%rz&@é .d 2Rg %&?&@?ﬁ WAt TOF ¢ ﬁgp%e,n

for the reaction 3Q agal nst t ratlon (0] rator nmeans

the vibratory pl 8¢ eﬁ’hﬁ‘f%cﬁ%ﬁk%rawi@ﬁﬁtéps el’r]-rad"rﬂge%ﬂ:%%hﬁ‘i ht® ane end
centres of -gravi of afhé herahk+shafy. p! esfaﬁharvemmcﬁo%ﬂcéel dhtlade ithed

e o gggvg; VARrAMS nld 210 8e DAL Bkt 2vel Gt 2Por *2onpenbating
\,/- : for the reaction against rocking by the vibrating plate;
- for example, such a vibrator device is disclosed in
published Japanese Utility Model Application No.
Sho-51-21592. _ _

15 The known vibrator devices, hdwever, still have a
problem. ‘When the vibrating plate is rocked,
undesirable shaking occurs in the direction of the
crank-shaft. For example, when a vibrator device is
used on the floor, the vertical movement of' the

© 20 vibrating plate makes the vibrator device bounce and
thus creates a noise.
According to the present invention there is
provided a vibrator device comprising'
-~ ~  a vibratory plate;

25 a crank-shaft connected to the vibratory plate
such. that the vibratory plate vibrates when the crank-
shaft rotates;

a motor for rotating the crank-shaft; and
a counter-weight for compensating for the reaction
30 against the vibration of the vibratory means; wherein
the vibratory plate and ‘the counter-weight are
arranged such that the centres of gravity of the -
vibratory plate and the counter-weight are in a centre
of gravity plane that is perpendicular to the crank
35 shaft, and which, in use of the device, is horizontal.
The driving point of the vibratory plate may also



The driving point of the vibratory plate ‘may al so 2 be di sposed:on the

sane pl ane described above. It is further preferable that part of the
vibratory plate is inclined towards the notor, so that the  centre ":of
gravity of the vibratory plate shifts towards the notor. 5 A protrusion

or protrusions may be provided on the ridge,at the end of the inclined ‘
portion of the vibratory plate. In the vibrator devi ce thus constructed, ..
the vibratory plate rocks.corresponding to the rotation of 10 @ the T

crank-shaft drigan : lehal u -wej gh e to t .
crank-shaft is Egl ﬁseﬁ vvu‘{nr)\;’g ftgrecgztﬁ‘%l.Piégﬁe\gﬁel%}&tatlilcﬁ%wonﬁﬁgeéranﬁfsﬁﬁft
due to rocki ng 5Brther. nrefierahle thahtpart mfiethe vibratoryurpkateright -

conpensat es forihBeinedct towardst NeheoCkbBEryi r 86t i PRat15thBe EEALEE Obf
gravity of the counter-weight and that of .thé vibratory plate are di sposed
on the same pIaﬁﬁaﬁéiﬁeﬁgigg@a#ﬁ#fﬁﬁﬂ?”nﬂ%ﬂ&%ﬂihﬁJts" d%rthe metone
O e b oot e bl bt R
on the same’ pl ok, TS0 B8 Wt Cralined poLkith ok tBen o tPERLbEry
plate in the dipbsteen of the crank-shaft. I'n the vi-brator device of the
W T hout maki ng t he 250" ouier o UTErRLE | SRUASE bane. SRIRETICER Vi the
point of the viBFRFBEPTY Mlate Bmpeksseqrresponddngsabe theamstatsun i bEd
Soours anathe! T Sradiaptet asivan by Codton MO iTG
part of the vi bfEEBFGEFHat"® i §PPn&T dist ke@lancsd WhEhcant feree O
gravity of the applied vertically on the crank-shaft due to rocking of
the vibrating plate; namely the counter-weight
compensates for the reaction in the rocking direction.
15 The centre of gravity of the Countef-weight and that of
- the vibrétory plate are disposéd on the same plane_”
‘perpendicular to the crank-shaft. When forces of the
vfbratory'plate and of the counter-weight are vertically
applied onto the crank-shaft, the respective points of
20 action for the forces are placed on the same plane.
Accordingly no force is applied to shake the vibratory
plate in the direction of the . crank-shaft. In the
vibrator device of the invention, the vibratory plate is
thus rocked stably and noiselessly without making the \42'
25  entire vibrator device bounce. : : | R '
When the driving point of the vibfatory plate is
disposed on the same plane described above, no
distortion due to the inertia force of the vibratory -
plate occurs and the vibratory plate is thus much more
30 stably rocked. When part of the vibratory plate is
inclined towards the motor, the centre of gravity of the
vibratory plate shifts to the motor and the vibfatory"
pléte is thereby well balanced. A protrusion or
protrusions provided on the ridge on the vibratbry plate
35 can be used to fit and massage a lesion like the plantar
arch of a foot effectively. |



vi bratory plate shifts to the notor ahd the vi bratory plate i's t her eby

wel |  bal anced, . A protrusion or protrusions provided on the ridge on
the vi‘bratory 'plate 35 can be-used to fit and nassage a lesion like the
plantar arch of a foot effectively. 3 An enbodinent of the invention
will now be described, by way of an exanple, with reference to the"
accohpanyi ng drawings, in which:- Figure 1 i8 a cross-sectional view of a
vibrator 5 - device enbodying the present invention; Figure 2 is a

perspective view of the vibrator device of Figure 1; Figure 3 is a
perspective expl oded vidRy otmbediment at Py #behadnyensionhe wildr atmow be

device; 10 dedegibed, 4byi wayalof HH 2é£mb1E] OFtACEeiFRRRhce’ tD the
illustrating the a\/éé)gﬁl ng’snnec‘iuamﬁ_gé of the vihrator device; Figure 515
a view showi ng 2 PosiRTOTDE SFraYHRERS b Plate and the
counter-wei ght seen fFigure 15is di rerdseovsatidnal vDewhefow pribrdwds ;
and Figure-& is ' SYeTeily] ot g | ting plate and the
count er - wei ght ?eée‘}nfd% rom a‘f%'%iﬁéo pe%net{]%ﬁx%ﬁaqrb t he out put shaft.
The vibrator device hafiBuretdnghd ap ®Renspectix®e viewsiof i hheofvibiaibr

portion la and adewafe RF¥ tPOgurd 1nd has a handle or hand grip 2

integrally fornmed ther . A, Vi brator | ate 3 forned of a synthetic
resin is provided in s&%&‘h‘%ogi tishnat I‘%ﬂzpscpr?é“ééﬁﬁ rexploded, view 0fs the

| ocated on a hor ivddtatimgmMecharisy a4 tthe? vibrdtvre devicéi;sposed bet ween
the vibrato plate 3 e Gasi; as shown in Figure 4. In the
enbodi nent , r]'phe Vi brator%p a’tg‘ 31%2513% ieﬁ'@ﬂrﬁﬂpp ssysectiongle ev

\./ : illustrating the vibrating mechanism of the vibrator
: -~ device;

Figure 5 is a view showing positions of the

. vibrating plate and the countet-weight seen from a
15 direction parallel to the output shaft; and

' Figure 6 is a view shbwing positions of the

vibrating plate and the counter-weight seen from a
direction perpendicular to the output shaft.

The vibrator device has a rectangular casing 1

20 consisting of a body portion 1la and a cover portion 1b

and has a handle or hand grip 2 integrally formed

thereon. A vibratory plate 3 formed of a synthetic

_ resin is provided in such a position that the centre of

3 gravity 3a is located on a horizontal centre of gravity

25 pPlane "A" disposed between the vibratory plate 3 and the

casing 1 as shown in Figure 4. In the embodiment, the

vibratory plate 3 has an inclined portion 3c on one end

s0 as to shift the centre of gravity 32 to the plane

"A", Another method may be used to position the centre

30 of gravity 3a on the plane "A". For example, the

vibratory plate 3 may have an inclined portion on two

opposite ends or a detachable weight may be attached to

the vibratory plate 3. The plane "A" is perpendicular

to a vertical crank shaft 28 as explained below. The

35 outer surface 6 of the vibratory plate 3 has a plurality

of semi-spherical projections 4. Large protrusions 8

are formed on the ridge 3b at'the_end of the inclined



so as to shift the centre of gravity Ba to the plane "A". Another nethod
may be used to position the centre 30 of gravity 3a on the plane "A".
For exanple, the vibratory plate 3 may have an inclined portion on two*
opposite ends or a detachable weight may be attached to the vibratory plate
3. The plane "A" is perpendicular to a vertical crank shaft 28 as

expl ai ned bel ow. The 35 outer surface 640f the vibratory plate 3 has a.

&

plurality of sem -spherical projections 4. Large protrusions 8 are foradd

on the ridge 3b at the end of the inclined 4 portion 3c. Resilient

colums 10, epgrtibnrﬂmd of rubber connect the vibratory plate 3 with '
t he casi ng body porti &'esli"iie n%f q_%ch r§§r ?(}trfe(d urgle 1(}_.&1%& )
I xé

fixed to the vibratory Iate e ot her en the casing
body portion r-annemus the| |mngtome Riafient & ywith ethet o¢$%%kgsttm}1$/

In the embodi negbrdonesihl entonel WA 19f1 ealidVEdas1 #ene2 Wbk ©10014 he

vi bratory plate housed | I'ng cks
the vibratdry pFiFéa o thﬁev£¥595?Fﬁgp ERa %ftgﬁe°§ﬁﬁddﬁﬂ§n ixed
arranged betweeo the mﬂaﬁﬂng 1bodynd portdion brmi,or thusit @allowing nehve be

12%ct the motor PiDeBRord Tkl RS ody, dfanty. . 3o o o BB, 4G

i s provided on seeiddenss chhnmlt b0t ishaprovided\ abureanh weogher24£f dthe

conpensati ng fog;H8a¢ Q@ény rocking of the vibratory plate 31is
provi ded on 20 an e a fan 22 for_cooling the notor A.t hrough
hol e 26 islPormed on t‘hemﬁGBrpo}?l dwouged hdn 5 they cegdng, a;lk cpgks 2@"?1as

a cylindrical bodpra@oxiyd plate 3. The vibrating mechanism of the ()

embodiment, arranged between the motor 12 and the .
vibratory plate 3, will now be described in relation to
Figures 3 and 4. :

15 . A main or output shaft '1'4 of the motor 12 is
supported by a bearing 16, and a male screw-thread 18 is
provided on one end of the output shaft 14, _

- A counter-weight 24 for compensating for reaction"
against rocking of the vibratory'plate 3 is provided on

20 an edge of a fan 22 for cooling the motor 12. A through
hole 26 is formed on the hub portion of the fan 22,

The crank-shaft 28 has a cylindrical body 30 and a
flange 32 formed on one end of the body 30. A boss 34

which fits into the hole 26 in the fan 22 projects from '\?l

'25 the other side of the flange 32. A screw-threaded hole
36 is provided in the boss .34 in such a position that
the axis thereof is displaced a certain amount from the
axis of the body 30.

A crank bearing 38 is mounted on the centre of the

30 vibratory plate 3 by an attachment 42. The crank
" bearing 38 is placed in such a way that the axis of the
crank bearing 38 is displaced a certain amount from the
axis of the bearing 16 and also the- centre of the ball
race 40 of the bearing 38 is disposed on the plane A.

35 Though the centre 38a of the crank bearing 38 coincides
with the centre of gravity 3a of the vibratory plate 3



?Iange 32 forned on one end of the body 30. A boss 34 which fits into the
hole 26 in the fan 22 projects from 25 the other side of the flange 32.

A scréwthreaded hole 36 is provided in the boss 34 in such a position
that the axis thereof is displaced a certain anobunt fromthe axis of the
body 30. A crank bearing 38 is nounted on theg centre of the 30 vi bratory
-plat®e: 3 by an attachnent 42. The crank bearing 38 is placed in such a
way “that the axis of the crank bearing 38 is displaced a certai n amount '

fL ombt he axi 380f iﬂ&&ﬁ@%%ﬁkﬂdﬂrﬁ]ﬁﬂﬂl@ﬁ@ﬂfﬁgzaoﬁ?%ﬁﬁaﬁi?ﬁhﬁg?ﬁ?%éﬁggﬁ.g? of
t he bearin s dispased on ane ; u e i
the crank gearing'38 coriei J&PRg #%ﬁiuyeQHﬁﬂﬁﬁ?oFSﬁgﬁhiBﬁ-3§}§ﬂrﬁhe ~1s
~vibratory plate @ssemitled tise £oabbowsent ,Fiansth_elrhe:or)ixltpultgtsl@@fﬁllil)llbeis

used. The vi brat:s égggfn' Me$.h0 | | Q4§ € [ e as follo

First the out put Shati 14 i{§ it%%e%dﬁ@.tﬁé g'gr istn 6{[13#,5 fahe%lef%f%mzo'
sleeve 20. B  fihe pbess344 i ifittednintohdhenr tpughl bole @6 tof the
22, and the male S @ WARAKS w14 \oruie Sl '8 e | enenoR0st: | Bk be

screwt hreaded 0Ie_3€ of the_crank-shaft 28 n 22 1S
bet ween t he sl eeé 288an@ngaged abik- tsopev-theepdad Jwobe 13 of the

crank-shaft 28 i eddmit-didfte®8 Nt oThBefanhadk heardhius FindHalMSe Bwéd®VEhe

posi tions of .the Iespectiye centres of grawvity 3ggand gda of .the vibratory
plate 3 and of tﬁé‘ecegvﬁt q-\ﬂ@lﬁgfﬁhe24°§% §h aaﬁi'r ec ngﬂg?’aﬁloew othee
centre |ine1ic crarkshafti2&Ha ithieh fAtdediipito lthe drawk "Beapingi 58.

' ; Y i te 3 and_ of
heoudh e cenr e S L Wl i dodd S8 INELipRLeL e il
14 The coun®odr -gRaghty 32 and R4poefdthen vibratory plate 3 and of
' the counter-weight 24 seen from a direction parallel to
the centre line 1l4c of the outbut shaft 14. A straight
15 1line "B" passing through the centres of gravity 3a and
~ 24a of the vibratory plate 3 and of the counter-weight
24 intersects the centre line 1l4c of the output shaft
14, The counter-weight 24 is disposed in such a
. position that the intersection 1l4a is placed between the
20 two centres of gravity 3a and ZQQQ _

Figure 6 shows positions of the respective centres
of gravity 33 and 24a of the vibratory plate 3 and of
the counter-weight 24 seen from a direction

K_J perpendicular to the output shaft 14. The positions and
25 shapes of the counter-weight 24 and of the fan 22 are

determined in such a way that the centres of gravity 3a
and 24a of the vibratory plate and of the counter-weight
24 are disposed on the same plane "A" perpendicular to
the crank-shaft 28.

30 Though the fan 22 is fixed to the crank-shaft 28
by fitting the boss 34 of the crank-shaft 28 into the
through hole 26 of the fan 22 in the above embodiment,
fixation of the fan 22 may be accomplished in any other
method. For example, the fan 22 may be fitted into a

'35 notch formed on the top of the crank-shaft 28. The male

| screw-thread 18 is mounted on‘the output shaft 14 in the



position that the intersection 14a i s placed between the 20
of gravity 3a and 24a. Figure 6 shows positions of the respective centres
of gravity 3a and 24a of the vibratory plate 3 and of the
from a direction perpendicular to the output shaft *4. The ”

24 seen

positions and 25 shapes of the counter-weight 24 and of the fan 22 are

determined in such a way that the centres 06 gravity 3a and 24a of the 7y

two centres

count er - wei ght -~ -

ye

vibratory plate and of the counter-wei ght 24 are disposed on the sane pI'%»)ﬁ'e

"A" perpendicular to the crank-shaft 28. 30 -
fixed to the crahRvehgmbodingnt  butgayhdegaeunkeds ophthe sgrankashafs

Though the fan 22 is

into the throughghol e 26 of the fan 22°in the above enbodi ment, fixation of
the fan 22 may be acc | ished in any qther nethod.  For .exanple, the fan
e piedtBa t RabEaSO

22 may be fitted into

€35 9PeRGRTY o t Hé

The mal e screw bfibeddmedt willinicad b ddserdlgdy shaft 14 in the 6
above enbodi nent but

- b . d he k-shaft 28. «h '
of the f bratory .dg\?ﬂ% eea (r)g)#{]%%é g@b%ﬁ?ﬂ%%? 'tlsq' : Zﬁ%t,geéa%??ggéﬁtggn _

When a switch S5@nesgisecdthe tmetdovnlzostheorcranienshagfte 2&he Lot driven

&Y + A8VaLEn Kk Ofhatheog.

the crank-shaft ﬁ§°h%-}"?;ﬂﬁ§n?ﬁ%%gghtaﬁ %Dg%hg{iﬁé tg!%&éﬁfT%Zhﬁto‘g‘;&%a%% to

rotate around tﬁe ce

e"screwt hr eade

t he crank-shaft azeunderthe agentrecidfhgthedsecrev-threaded drolad 3the a¥he of

the screw hol e Bédgo o N6e it VEPERkOSNa Pt A8 kHeén SHRAPEEEG SWKIKE and

resilient colums .and the roptation gonpopenj of the body 3Q s ahsorbed:
by the crak® beBPFA§1D8 rﬂﬂ'?ﬂ?ﬁg Fh& [d? @Pt ﬁéPeierre‘T h'é°¥ﬁ02‘)§‘ 3poince
transnits onlythehevibeakbpy plate 3 is supported by the resilient

15

20

25

30

'35

columns 10 and the rotation component of the body 30 is
absorbed by the crank bearing 38 holding the body 30
therein, the body 30 transmits only the rocking

component to the vibratory plate 3. The body 30 hence

starts rocking the vibratory plate 3.

~ As shown in Figures 5 and 6, a force 3F due to o

rdcking'of the vibrator'y plate 3 and a force 24F due to
the counter-weight 24 are applied in the reverse

directions on the output shaft 14; that is, the forces -

3F and 24F work to compensate for each other. The

counter-weight 24 accordingly compensates for reaction
against rocking of the vibratory plate 3. The -

respective centres of gravity 3a and 24a of the
vibratory plate 3 and of the counter-weight 24 are

disposed on t_he same plane A perpendicular to the outpu‘t‘

shaft 14, 1In _rocki'ng of the vibratory pIate 3, the
point of action for the force 3F due to the vibratory

plate 3 thus coincides with that for the force 24F due

to the counter-weight 24. When the centre of gravity of

the counterfweight 24 is placed at the position 24b like

a conventional vibrating device, the point of action for
the force 3F does not coincide with that for a force 24H
and an undesirable shake occurs in the direction of the

output shaft 14, In the vibrating device of the .

. €
embodiment, however, since a force causing a shake in



15 conponent to the vibratory plate 3.* The body 30 hence starts rocking
the vibratory plate 3. As shown in Figures 5 and 6, a force 3F due to

rocki.ng of thé vibratory plate 3 and a force 24F due to the counter-wei ght
24 are applied in the reverse 20 directions on the output shaft 14; that

is, the forces 3F and 24F work to conpensate jor each other. The
count er-wei ght 24 accordingly conpensates for reaction against rocking
of “the .vibratory plate 3. The respective centres of gravity 3a

and OI24a oL t hetRe diddutaion yof plthiee ouitpmtdI sﬁaf% htaceun_trm:v?é 14até’d
are disposed on t S : ' endi t he qut put art, . n
rocki ng of the vi g’rﬁgt %%‘4%}5 %B?ﬁg ?gijr# giaégyi &?qﬁ%erd).[ heﬂ"ﬁr agling
to the vibratory ppztdod t3qisizoformnedsoni tthe heibfatorneplatee 40 dlewed
to the counter weigRt ~24. at Vi f qtphe t L ght
LA cehrraMion SR LEP13E €0 ghaVibtod! 120 Gﬂlcr]é‘evﬁsei,“ﬁg{; |

24 is placed_at the position conventional vibrati ngj(# | I
poi nt of .act?on f8evige s hus wekk balaneedcand gives shabls wiboation

24H and an undesi yaheughdeanedag S tselifie direction of the 35 out put
shaft - 14. In the i bragi device .of the enbodiyrenf, however, :
since a force causing axgﬂaaﬁﬁrﬁ’agfﬁ hgeﬂflPBcﬁgntﬁ? %‘?é]r;'guﬁ)uf“?ﬁéﬁtedmb?'s
not : genegat ed, ft heocklingt ofy qileat\tei.tﬁ:'asozsy gplayte o8kedThe Eurfiaewd I&?ﬂf the
portion 3c is for e yi_Qrato Q. r e e o0

gravity 3a.to thegErrg grp' osfg. P}lﬁ? evr—sb?aétr?re%gﬁys fé‘g:\% %ﬁusrt‘{%dugle%eﬁn b%‘l"élﬁ'c%%l
and gives sti®l e @i fiogt oorwitheohadkubecauset ofl fthesnimdbinedbipodtdaionldof
the body is massaggd bphd Oﬁlﬁh'éﬂ'oﬁfst tsﬁgo;é@ffwfy & 2h8§ %}helgﬁfg'éEﬁg‘i?g%tO% -r

the ,vibratory plate 3 perfectly fit urved- | esion suc )
t e’back because BPPFARTAALELYed pbimpbatec Ahe thdeasidfious prSigeei onthe

and the protrusiopporusions 8 are provided on the ridge 3b at the end of

' | the inclined portion 3c, the vibratory plate 3 fits and

15 massages a lesion like the plantar arch of a foot
effectively. _ | |

~In the vibrator device described above, a leg 52

is further provided for adjusting the height of the

vibrating device as shown in Figure 2. The leg 52 may

20 be detachable or may be held in the bottom of the casing
body pbrtion la when not in use. .

In the vibrator device of the embodiment, the

driving point of a force forWrocking the vibratory plate

3 coincides with the centre 38a of the crank bearing 38

25 on the plane A as shown in Figure 4. A force applied on

the ball race 40 due to rocking of the vibratory plate 3

then acts on the plane "A"; therefore no distortion due

to the inertia force of the vibratory plate 3 occurs.

- The vibratory plate 3 is accordingly much more stably

30 rocked and the ball race 40 has better durability.

Though only one counter-weight is used in the

embodiment, a plurality of counter-weights may be

applied. The plurality of counter-weights are disposed

in such a way that the resultant of the counter-weights

35 becomes equal to the force 24F shown in Figures 5 and 6.

In the vibrator device 6f the invention described



appropriately stinmul ate t he | esi on. Si nce the protrusions 8
are provided on the ridge 3b at the end of the inclined portion, 3c, the
vibratory plate 3 fits and 15 massages a l|lesion ‘like the plantar '
arch of a foot effectively. In the vibrator device described above, a |eg
52 i's further provided for adjusting the height of the vibrating device as
shown in Figure 2. The leg 52 nmay 20 be §etachab|e or may be held inthe
bottom of the casing body portion la when not in use. In the vibrator =

devi ce of the enbodineni, the driving point, of a_force fo,r r ocki ng
.vibratory pl ateng%’&’ncﬁi%s S h89 &R g 08 the 5}%‘8:25

gn t he pIaEe A ahi&honlnbquﬁnhyltotd%ian(nfzwhtleﬂanh shafbalhnﬂamhato '
ue to rockin t.0 ac

t herefore no gl gtfo {E% g’@tterf/t'ﬁéi'ag e’rtf"gi?'lar céeg%ﬁg?%\ggw bra or§esf'§t"8“3
occurs. The VI bagadmgtpl the 3rockimger dineyl dispoisedorensttivey ssme pdaned

- and the bakl g%gégi#;?J%ﬁf‘¥odHﬁébbEhh¥-fﬁQ?%gh(Xﬂéb éfynﬁsrfW?H@“

is used in the pI ur al count er - wel _
applied. The pher amly-e& t %ﬁevtémgm ratoxy sphate iR §behdarﬁw1pnat |

the resultant opft fmecqmi@&-mgms Qﬁe vlimrmﬁ: Wtéoléhehﬁar%c%ﬁ

shown in Figures 5 I'n t |br Vi ce of the i pventi.o cr.i bed
8 above, tﬁe c&HEP yof aBFla\H? e?% Aty BP&E‘@g V\ﬁ"eh "Ttkon"%c% 28Yby

rotation of thebouaglke.shaft, and that of t he counter-weight, which

ol ane s Ber pend: culdieR Fia L U T N TR
applied to shakditspomdoranorb}lq)l same; rpltan;e,dmectdmtq#tim duenkteh&he ()
The vibratory phfkegtiis tPYEcROCSEd the vibratory plate occurs and the
vibratory plate is thus much more stébly rocked. When
part of the vibratory plate 'is inclined towards the
15 motor, the centre of gravity of the vibratory plate
- shifts towards the motor and the vibratory plate is -
thereby well balanced and is further stably rocked. '
' A protrusion or protrusions prov1ded on the ridge
at the end of the inclined portion of the vibratory
200 plate £it and maésagé a lesion like the'plantar arch of
a foot effectively. N



Stably and noi sel essly without nmaking’the whole body bounce. 10

Wien the driving point of the vibratory plate is disposed on the sane

pl ane;} no distortion due to the inertia force of the vibratory plate occurs
and the vi.bratory plate is thus nuch nore stably rocked. Wen part of the
vibratory plate is inclined towards the 15 notor, the centre of gravity
of the vibratory plate shifts towards the n®tor and the vibratory plate is
thehbby wel | bal anced and is further stably rocked. A protrusion or
protrusions provided on the ridge at the end of the inclined portion of the
vibratory 20 plate fit and massage a | eSldMS ke the plantar arch of a

foot effectively. 9 CLAIMS 1. ~ A vibrator device conprising: a
vi bratory pl ate; a crank-shaft con ected to the vibratory plate
such that the V|Bratorf'm%£§§gﬂqa vice, som - shaft rotates; a

motor for rotating theacwdibeatioafyt platd;a counter- melght for compensating

for the reag tion 10 ga t br t % at ans rein
t he vi brat or y plate an% hggé}j‘ugﬁaﬂ @6'#?&%1#)%1 aP:r%anggé ‘ﬁ%‘#ﬁ%fyt Hﬁnet
centres of gravi ByCH QhﬁtvtbeawébyapDQVen&atqfﬂihnnnﬂsHWh@ngmheammankqa

centre of gravitghalfanedtatled;s perpendicular to the crank 15 shaft, and
which, in use of the deV|ce i’s. horizont al 2. A vi brator device as

claimed in claim1, in3\MoEPL, faT Fotatine,the crankyshadts: and shaf t
connects to the vibrat a eoumier-weighto fors pompensating T thefredttion

gravity plafs. against the vibration of the vibratory means; wherein
the vibratory plate and the counter-weight are
arranged such that the centres of gravity of the
vibratory plate and the counter4weight are in a centre
of gravity plane that is pérpendicular to the crank
15 shaft, and which, in use of the device, is horizontal,

)

2. A vibrator device as claimed in claim 1, in which

a driving point at which the crank-shaft connects to the

. vibratory plate is also dispdsed in the centre of
20 gravity plane. | |

3. A vibrator device as claimed in claim 1 or claim
2, in which a part of the vibratory plate is inclined
U towards the motor.
25 '
4. A vibrator device as claimed in claim 3, in which
one or more prbtrusions are provided on a ridge where
the vibratory plate is inclined towards the motor.

30 5. A vibrator device as claimed in any preceding
claim, in which an axis of an output shaft of the motor
is parallel to and different from the axis of the crank-
shaft.

A



3. A vibrator device as clainmed in.claiml or claim2, in which a part
of the vibratory plate is inclined towards the notor. 25 4. .- A vibrator
device as clained in claim3, in which one or nore protrusions are provited
on a ridge where the vibratory plate is inclined towards the notor. .30 5.

&

A vibrator device as clained in any preceding claim in which an axis of an-

out put shaft of the notor is parallel to apg different fromthe axis of the

crank- shaft. 111111111111111111 11 1111 * C LM S * 10 6.2

A vibrator device as clainmed in any preceding claim further cdnprising a

fan interposed Get weeA tvitbratert duvdfde ala&ht@]ﬁafﬁéﬂk-ﬁb?fatny 5prﬁ=_tcéding A
vi brat or devic | ai iL.a cl.ai i i.ch t count ey - wei 1s.”
mount ed on t hee'?géni.ﬁ& HI?:@Re\Q;i bér a é)grﬁdi&#]c%' ggncliiﬁetr?ﬁfq% IQ?H_%??ni #hghi ch -

the axis of theowtpik-shaft andetbeccrankeshafiton a side 10 of the axis
of the main shaft opposite to the side of the fan on which the |
counter-wei ght js moupted, 9. A vi brator device conprising: a notor

havi ng amﬁ%in ft;ﬁ.S"ibramr QeVéﬁemﬁﬂﬂﬁiﬁ#ﬂ¢Qfﬁnrﬁﬂadmh jt inawhich
crank-shaft nouledountée-weightiChst ReuneadaghStRe FhA|,Crank-shaft is
parallel to and displaced froman axis of the main shaft; a vibratory plate

mount ed on the crank-shaft such 20 that the vibratory plate vibrates when

the crank-shaf 8+ ot atAsyibrateor cdewiee- aei giaimaditiar elaihe7 | ainoghachi de
of the axis of the crank-shaft intersects the fan on a side
10 of the axis of the main shaft opposite to the side of

- the fan on which the counter-weight is mounted. gj
9. A vibrator device comprising:
a motor having a main shaft;
15 a fan mounted on the main shaft;

a crank-shaft mounted on the fan such that an axis
of the crank-shaft is parallel to and displaced from an
axis of the main shaft; - . ' .
a vibratory plate mounted on the crank-shaft such
20 that the vibratory plate vibrates when the crank-shaft
rotates; and o - |
a countet-weight mounted on'thé fan on a side of
the fan opposite to the side of the fan on which the -

main shaft of the motor is mounted; wherein '\#)

25 the vibratory plate and the counter-weight are
arranged such that the ‘centres . 0f gravity of the
vibratory plate and the counter-weight are in a centre
of gravity plahg ‘that is perpendicular to the crank-
shaft, and which, in use of the device, is horizontal,

30 : ' : - ' :

' 10. A vibrator device as claimed in claim 9, in which

a driving point at which the crank-shaft connects to the

vibratory plate is also disposed in the centre of

gravity plane.

. * €L M § =%
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the fan opposite to the side of the fan on which the main shaft of the
notor i s nounted; wherein 25 " the vibratory plate and the
count.er-wei ght' are arranged such that the centres of gravity of the
vi‘bratory.plate and. the counter-weight are in a centre of gravity plane
that is perpendicular to the crank- shaft, agq which, in use of the device,
i s horizontal. 30 10. A vibrator device as clainmed in claim?9, in which a
dri vimag point at which the crank-shaft connects to the vibratory plate is

al so disposed in ghe cent hg K¥atRVasyi®bans  claikkd i ¥iRimt o dievcl.fﬁ:es
rt,.o ratory plate Is

claimed in claim9.or .claim 10, in whic a

i nclined towards iRe h&(ﬂhléh a part o E\ﬁ&%%ﬁ%ﬁrﬂEﬂ¥XeP atg disyebnghined
claim 11, in whichowaedsr ther moioet.r usi ons are provided on a ridge where
the vibratory plate is inclined towards the notor. 13. A vi brator device
substantially as herei nbefore 10 described with reference to and as .
|IIustrated gn t hé2accoApaipiragodr devige. aslelaimned] inl &1ktind HM11 likd hiHilch *

C L S one” or more protrusions are provided on a ridge where
'the vibratory plate is inclined towards the motor.

13. A vibrator device substantially as hereinbefore
10 described with reference to and as 1llustrated in the
accompanylng drawings.
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