APPARATUS FOR MOBI LI ZATI ON OF THE BODY, AND USE OF SUCH AN APPARATUS FI ELD
OF THE I NVENTI ON 5The invention relates to an apparatus that is designed to
nobi | i ze the body of a subject, and to belnore specific is capable of
nobilizing the vertebral axis, the pelvic joint and the lower linbs in
relation to said vertebral axis. The invention thus forns part of research
into said nobilization of the body by 10 inplenenting a platformor tray
capabl e of oscillating in accordance with an infinite nunber of axes
passing through its centre, these different oscillations being capable of
bei ng i npl eneAresRABIEIR MOBRRLAORONRFE THE BOIYY, AND USE ©@FSTCHfANRPARATUS
capabl e of perform ng operations to correct and rehabilitate general

bi onechani cs have been proposed hitherto These were originally designed for
trai ni ng pur pbE2 OFHE PYENTEON arly for nuscle training for sportsnen
20Sai d apparatus generally conprises a platformcapable of oscillating in
relation to a_central support pivot, as described for exanple in_docunments
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bionechanicalh&ﬂ%ﬁ%ﬁ@%ﬁsgﬁﬁﬁgg?gg%ﬁig?#ﬁggﬁESSpinaI 25col um, the pelvic
girdle and the joints. Docunent EP 1 023 111 al so discloses an apparatus in
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noreover, the ascillating. novenents are limted in terns of anplitude by
the struct ur eBCPHRIRREMGR dggwpgﬁYenented, and randommess of oscillation is
not obtainable for the sane reasons. 35 Docunent WO 2007/ 141429 proposes
anot her appar gf, gﬁrthe type in question, but which, here too, has |limted
degrees of freedomin terns of oscillation, because of the node of support
and notorization of the platformwith which it is provided, thereby

Various pieces of apparatus capable of performing operations to correct and

rehabilitate general biomechanics have been proposed hitherto. These were originally

designed for training purposes, and particularly for muscle training for sportsmen.

20 Said apparatus generally comprises a platform capable of oscillating in relation to a
central support pivot, as described for example in documents US-A-2 827 894 or US-
A-4290 601. The movement of the platform induces an imbalance of the subject
standing thereon, suitable for inducing reactions on the part of the subject and
mobilizing as required the various biomechanical elements, and particularly the spinal

25  column, the pelvic girdle and the joints.

Document EP 1 023 111 also discloses an apparatus in which the platform is driven in
both a rotary movement and an oscillating movement. In other words, the kinetics of
the apparatus described in this document is limited to a rotary oscillation, adjustable in
30 amplitude and speed. However, said apparatus proves particularly complex to
implement and moreover, the oscillating movements are limited in terms of amplitude
by the structures themselves as implemented, and randomness of oscillation is not

obtainable for the same reasons.

35 Document WO 2007/141429 proposes another apparatus of the type in question, but
which, here too, has limited degrees of freedom in terms of oscillation, because of the

mode of support and motorization of the platform with which it is provided, thereby



-2- reducing the possibilities and effectiveness of the treatnent, due to
the lack of any randomess in the oscillations. The invention relates to an
apparatus of the type in question which cadn be used to 5 confer on the
platforma nultitude of degrees of -freedomin ternms of oscillation, and
which is in other words capable of conferring on a platforman infinite
nunber of possible tilts in relation to an axis passing substantially
through its centre. There ensues fromthis infinite nunber the possibility
of inplenenting discrete tilts and therefore of conferring randomess on
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even training I SROK n. DI SCLOSURE OF THE | NVENTI ON The
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conprising a 15receiving platformwhich is novable in relation to a fixed
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axis of articulation perpendicular to said first axis. Said platformis
provided with a central axis or arm extending perpendicularly in 30

relation to t RESGHOSHBEOF THEANNENTION g t he actuators, which are two in
nunber, are connected to the free end of said shaft by neans of a cardan

coupl ing, Sl gyaghuatof 5, 3VENG 8 45 UBSHAL ) hboREHRSIY Gty hLihga
15  receiving platform which is movable in relation to a fixed chassis, and which is

designed to support a subject who is to be treated in a standing position.

According to the invention, the platform is connected to the chassis by a double pivot
connection and it is driven in an oscillating movement, in relation to an axis passing
20  substantially through its centre, by means of actuators which are each connected by a
pivot connection to a single shaft connected to said platform, said actuators themselves

being articulated on the chassis.

To be more specific, the platform is articulated on an upper frame defining a first
25  substantially horizontal axis of articulation, said upper frame itself being articulated on
the chassis along a second substantially horizontal axis of articulation perpendicular to

said first axis.

Said platform is provided with a central axis or arm, extending perpendicularly in
30 relation to the plane it defines, and the actuators, which are two in number, are
connected to the free end of said shaft by means of a cardan coupling, said actuators

having a substantially perpendicular direction of actuation one in relation to the other.

These actuators are each constituted by a linear actuator, and particularly an electric
35 linear actuator, the point where it is fixed to the chassis being constituted by a pivot

connection.



These actuators are each constituted by a linear actuator, and particularly
an electric 35linear actuator, the point where it is fixed to the chassis
bei ng constituted by a pivot connection. -3=3- To advantage, the inventive
apparatus for nobilization of the body is associated with handles and in
general terns with any hol ding neans, so that the subject who is to be
treated or trained is able to keep steady by neans of his upper linbs, in
consideration of the inbalances to which he is subjected, given the
oscillation of the platformon 5which he is standing. The invention also
rel ates to th&ouwdeamdge He iappaivatapparefus tthrembbieatianost the bodp i dskaa@dted withf
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mobi | i zation SMYHE BaYdingnd in particular by a practitioner. Should this

be the case, 15the response of the platformis i mediate and direct, and
faithfully follows the acti of the practitioner nmeans. of. the .orders
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of the body, according to which the amplitude and the different oscillating movements
imparted to the platform are adjusted according to pre-set programs, capable of

10 including a random oscillation mode.

Alternatively, the oscillating movements of the platform are imparted in real time at
the command of a "joystick" that can be handled by a person controlling said
mobilization of the body, and in particular by a practitioner. Should this be the case,
15  the response of the platform is immediate and direct, and faithfully follows the action

of the practitioner by means of the orders given through the joystick.
BRIEF DESCRIPTION OF THE FIGURES

20  The way in which the invention can be implemented, and the resulting advantages,
will become clearer from the following embodiment example, which is given for

information purposes and non-restrictively, supported by the appended figures.

Figures 1 and 2 are two perspective diagrammatic representations viewed along two
25  different orientations of the operating principle of the apparatus for mobilization of the

body according to the invention.

Figure 3 is an exploded perspective diagrammatic representation of one embodiment

of the invention.

Figures 4 and 5 are two diagrammatic views in sagittal cross-section of the inventive
30  apparatus, along two planes perpendicular one in relation to the other.

Figure 6 is a diagrammatic representation of the inventive apparatus seen from

underneath.



20The way in which the invention can be inplenmented, and the resulting
advant ages, will becone clearer fromthe foll ow ng enbodi nent exanpl e,
which is given for information purposes affd non-restrictively, supported by
t he appended fi gures. Figures 1 and 2 are two perspective diagrammtic
representations viewed along two 25different orientations of the operating
principle of the apparatus for nobilization of the body according to the
invention. Figure 3 is an expl oded perspective diagrammtic representation
of one enbodi nent of the invention Figures 4 and 5 are two

di agrammat i ¢ DEFWELEDDESABIATIAN OE THESNGENTEIONN of the inventive 30appar at us,
al ong two pl anes perpendicular one in relation to the other. Figure 6 is a
di agranmatic representati on of the inventive apparatus seen from
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i's shown di agnfaRIvRt LRk bﬁel‘;aﬁ'né PERHISE of tHRMPpAratud bF fRRhEti8h 1! 1 ustrating the
operating grl nci pl e of the apparatus of the invention. S Basically, it

conpri ses platform 1, diagranmatically shown as square in shape, but
whi ch coul d t 8kscaly itoddngirisedapeatfoand, idagpahinbGedligrshoivh llsgliardlin evaple; buthi s

platform is articulated b ans of a.rigid armature 2 on an upper rigid
Frame s, 10 arbig L Rfe i dFeTi® oft M fafaTsiefor Homn ao dott ed
lines in said figure 1 In other words, the connection of the platform 1l on
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10 " along a horizontal axis of articulation A-A shown as dotted lines in said figure 1. In
other words, the connection of the platform 1 on this upper frame 3 is a pivot
connection, said platform 1 therefore being capable of pivoting in relation to the

aforementioned axis A-A.

15  Consequently, the upper frame 3 is itself articulated on a rigid armature 4 integral with
the chassis of the apparatus, along an axis of articulation B-B shown as dotted lines,

also horizontal, and orientated perpendicularly in relation to the axis A-A.

In other words, the platform 1 is connected to the chassis via a double pivot

20  connection.

Given this double pivot connection, the platform 1 is therefore capable of presenting

an infinite number of orientations in relation to its original horizontal plane.

25 To actually allow this multiplicity of orientations, and therefore consequently to
impart to the subject taking up a position on said platform an infinite number of
oscillating movements for the purpose of varying his balance and bringing about the
different required mobilizing movements, said platform 1 is extended in the downward
direction by a shaft 6, substantially connected to the centre of the platform, by any

30 means, and for example by screws or the equivalent. Thus and in the example
described, the shaft 6 is orientated perpendicularly in relation to the plane defined by
the platform 1.

The free end of this shaft 6, in other words the end opposite the platform 1, is
35  connected by pivot connection to two actuators 8 and 9, constituted in the case in point

by electric linear actuators.



15Consequently, the upper frane 3 is itself articulated on a rigid armature
4 integral with the chassis of the apparatus, along an axis of articulation
B-B shown as dotted lines, also horizontaP; and orientated perpendicularly
inrelation to the axis A-A in other words, the platform1l is
connected to the chassis via a double pivot 20connection. Gven this double
pi vot connection, the platforml is therefore capable of presenting an
infinite nunber of orientations in relation to its original horizontal
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confer thereon an unlimited and indeterminate number of orientations, and therefore to

multiply the number of possible oscillations in relation to its central axis 6.

25 A particular embodiment of the apparatus of the invention is shown in relation to
figures 3 to 6. Thus, this apparatus is constituted by a mount 20, standing on the
ground by means of feet 21, of which there are six in the case in point, provided to
advantage with a non-slip coating.

30  This mount 20 receives an upper chassis 22, which is directly connected thereto, for
example by welding.

This upper chassis 22 is provided with two plates 23, 24 for fixing the rigid armature
4. These two fixing plates are separated from each other, and define, in cooperation

35  with the upper chassis 22, the aperture S for delimiting the extent of the travel of the
shaft 6.



20 The objective sought is not to confer too nmuch inclination on the
platform but to confer thereon an unlimted and i ndeterm nate nunber of
orientations, and therefore to multiply tfe number of possible oscillations
inrelation to its central axis 6. 25A particul ar enbodi nent of the
apparatus of the invention is shown in relation to figures 3 to 6. Thus,
this apparatus is constituted by a nount 20, standing on the ground by
means of feet 21, of which there are six in the case in point, provided to
advantage with a non-slip coating. 30This nmount 20 receives an upper
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orifices 29, and corresponding to the axis B-B in said figures 1 and 2.

These through orifices 30 each receive in their turn an articulation cotter pin 31,
suitable for engaging with through orifices 32 provided on the periphery of the rigid
15  armature 2. The latter is provided with an upper surface, onto which is screwed a plate
33 integral with the tray constituting the platform 1, a plate to which is connected, also

by screwing, the upper end of the shaft 6.

The tray for its part is bolted onto the upper face of the rigid armature 2, the latter

20  being provided with housings 34 intended to receive the bolts or nuts.

The location of the actuators 8 and 9 has been shown in figure 6. They are situated
sub-jacently in relation to the apparatus unit, and are housed in the volume defined by
the mount 20, and under the upper chassis 22. Said actuators are connected
25  respectively to a corner of the mount 20, by means of a pivot connection 10, 11,

whereof the axis passes through an attach tab 35, 36 integral with the mount.

The end of the ball screws 37, 38 constituting these actuators is fixed to the lower end
of the shaft 6 by means of a cardan coupling 39,40.

30
It may be seen that given the infinite number of possible tilting movements of the
platform, the end result may be a significant mobilization of the vertebral axis. By
doing this, the inventive apparatus is most specifically appropriate to pathologies
frequently encountered in relation to said vertebral axis.

35



10the axis A-Ain figures 1 and 2, is oriented at 90 fromthe axis
connecting the through orifices 29 and corresponding to the axis B-B in
said figures 1 and 2. These through orifides 30 each receive in their turn
an articulation cotter pin 31, suitable for engaging with through orifices
32 provided on the periphery of the rigid 15 armature 2. The latter is
provided with an upper surface, onto which is screwed a plate 33 integral
with the tray constituting the platforml1l, a plate to which is connected,
al so by screwing, the upper end of the shaft 6. The tray for its part
is bolted ontEunhﬁnmpp&hmh@pmaumishmpﬂﬂgkmlmhmmtmpbyalhthﬁphauﬁenhaﬂwﬁhng
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situated sub- jadbntqywpmgrelatlon to the apparatus unit, and are housed in
the volume defi nedphyy gdigmcaount 20, and under the upper chassis 22. Said
actuators are connected 25respectively to a corner of the mount 20, by
means of a pivot" cOHAB&S on 10, 11, whereof the axis passes through an
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programmable logic controller, acting directly on the brushless motors of the two

actuators.

Consequently, it is also conceivable to confer specific movements on the platform, for
15 example by means of a "joystick", directly actuated by a practitioner who is

monitoring the subject, the movements of the "joystick" corresponding to the

movements conferred on the platform. It is thus possible to adapt the care in a very

precise way, as a function of the pathology detected. It is furthermore conceivable to

program a specific trajectory linked to the pathology of the subject, and to implement
20 it automatically in self-service mode.

The apparatus is further provided with handles (not shown) situated substantially at
trunk height for a normal user so that he may stand firm and not be at risk of falling
over, given the oscillating movements conferred on the platform on which he is set in
25  a standing position. These handles may further be driven in particular movements,

suitable for optimizing the requisite rehabilitation or body-building activity.



Furthernore, this apparatus is capable of being enployed in respect of

ot her uses, anong which may be cited, without this being in any way
restrictive: re-shaping; body bal ance; B slinmng; rehabilitation, and
in particular of the shoul der, knee, hip, spinal colum; training for
sportsnmen and -wonen, and in particular at a high | evel. Depending on the
pat hol ogi es detected or on the uses envisaged, different oscillation 10
speed and oscillation angle prograns can be inplenmented by neans of a
programuabl e | ogic controller, acting directly on the brushl ess notors of
the two actuators Consequently, it is alGammencei vable to confer specific
novenments on the platform for 15 exanple by neans of a "joystick”,
directly actuated by a practitioner who is nonitoring the subject, the
nmoverments of dhe AnGpPRURER' foeWbégammpﬁélethpdvmmmwmr@ewm@aﬁf@r@l 6h the

platformlit is t hvb&ﬁlcﬁ%ﬁlb%tﬂe {Predfi@Rto E@&e&%ﬁ%sﬂs @ M?ra)ﬁdR;ﬂﬁ‘éH ﬁ‘%ie!’i@b{ed @S a
function of the pathology detected [t is furth er re conce tLogram

a specific®traj eclPYR SH'RJG%F Whe e bpHenst i3 stan 1%@0%%} é@{tm%’aeff L)

i mpl ement 20i t  autherpdtioeal (1Y isl donseltdd ®ethy chBsivbge, dolbe: pippatabhedionsartdint her
provi ded with hanqlge &n t. shown S|t§(ted subsgﬁntiaéué at trunk hEIEE
thaty 14 P9 ng

for a normal user af "' he! I’ﬂa)? s?‘?ﬂ“} PERPEAE o B i 8k Bt° PAY®
over, given the osbstahialiynthroagheiteegra dyf mearsdoibmctuatersp(lf&a@b ovhmlorare/vhaochh he

is set in 25a sta&qfn@aedpsfaltjal&m car?ﬁe%ﬁom&%ﬁ le @'éﬁﬁéctpc?tod{]aﬁcgﬁ@tfbﬁn

partlcular novement s timzin ursite re Itat’ion
or body-biff | di ng %éd aqﬂlqtgrs (8,9) themselves being artlculated on the chassis.

2.  The apparatus for mobilization of the body as claimed in claim 1, characterized

in that the platform (1) is articulated on a rigid upper frame or armature (3),

defining a first substantially horizontal axis of articulation (A-A), said upper

15 frame (3) itself being articulated on a rigid armature (4) along a second
substantially horizontal axis of articulation (B-B) perpendicular to said first axis

of articulation, said rigid armature being integral with the chassis (20, 22).

3.  The apparatus for mobilization of the body as claimed in claim 2, characterized

20 in that the platform (1) is provided with a central axis or arm (6), extending
perpendicularly in relation to the plane that it defines, and in that the actuators

(8, 9), which are two in number, are connected to the free end of said shaft by

means of a cardan coupling (39, 40), said actuators having a substantially

perpendicular direction in relation to one another.

25
4. The apparatus for mobilization of the body as claimed in one of claims 1 to 3,
characterized in that the actuators (8, 9) are each constituted by a linear actuator,
and particularly an electric linear actuator, the point where it is fixed to the
chassis being constituted by a pivot connection (10, 11) of the cardan coupling
30 type.

S.  The apparatus for mobilization of the body as claimed in claim 4, characterized
in that the actuators are each constituted by a ball screw (37, 38), capable of
turning in both directions by means of a brushless motor (12, 13), provided with

35 an encoder or even a reducer.



-8- CLAIM5S 1. An apparatus for nobilization of the body conprising a
receiving platform (1) which is novable in relation to a fixed chassis (20,
22), and which is designed to support a sibject who is to be treated in a
standi ng position, characterized in that the platform (l) is connected to
the chassis by a double pivot connection, and in that it is driven in an
oscillating novenent in relation to an axi s passing substantially through
its centre, by means of actuators (8, 9) which are each connected by a

pi vot connection to a single shaft (6) connected to said platform said
actuators (8, 69) Theagerates{drenotglizationaifltbe bodyoas tlaenahiassiesof cHimsapfaf.at us
for nobilization . | ai J J.al C teri i at
the platform (1) %afgér}?ﬁl%(gldglt gngt gt!nﬁ!larﬂzfr%lggdl(?g1 p&sgsle @ﬁl%snegﬁ%%? §r% h%%ﬁ?eerhl? 3%"%"
defining a first keldoganednal that abew Zbasabieeixivio of tabe itieatedtaroraiea W) keapai d

upper frame (3) i§sehfoynabdd AN Gipetif®s AR Bndil @hBoRbMAL YhBalbdes 3 QMEHA
second substantially harizontal .articul ation er pendi cul ar to

) Xi s of B- B), .
said first>axis of€AsppIEsr ta’l%ﬁﬁl,tﬁ%a%cei?qtsogiocﬁt%mfm(lﬁepﬁ@lﬁmee@ﬁfép Bt h
the chassis (20, 22). The apparatus for nobilization of the body as clai ned

inclaim2, charagcterized in_that the.platf 1) Is provided with.a
contral axi s ot apn 06 tebftabinig a8 BT QUlbpdy bRl el Wids gt ane
that it defines, @wn@ with timexdcheomot natlords (f8emelial vierapty for éh¢ Wwomam bedyber ,
are connected to d [ hait.t : i.ng
(39, 40), said ac%’tl}’g?‘é’%'gfeﬁ’ggﬁ uft éﬁgﬁﬂ’é’?gﬁﬁ %ﬂy&{éﬁ%f?%én  BoffREAEhERIRANT
relation 1 one akithaKed to qfweﬂ@tgpm@t) @5 3ApsterbificPIding fopfesrt PIRarasd garasle
claimed in one of ofhdudmgh thiiod osdiBiREIdezed i n that the actuators (8, 9)
are each constituted by a linear actuator, and particularly an electric

|l i near actuator, the point where it is fixed to the chassis being
constituted b.a Piewof theappaatus dor Hdbilizdtion afthé bedy as dameiompdrend ctagpe.l The
apparatus for nobj|jzati f S;.clqai - ai har act eri zed
in that the act uaﬁooé’swgfrl gl?eeg%%kg%}]?f iq‘%/eﬁ edé %fiijegl%glgi &eg%pye@régeﬁugg?%ogy’
capabl e of5t ur ni nefrdracteydiad idithadghe emglitnde mpd ke diffesen osgHatergsmputnoenty a2,
13), provided w t] ( I = Q4 1] for
nmobi | i zati on of tlheﬂgtggg}pglg%g tg{rwqu??lnl%gln@qggsgf)g{nﬁgd{&g%;5ﬁy%%?g%?gﬁrﬁyzed
in that it furthebe danged fwsanpgienne sonilling sgidharohilizademotathy brlvdiang in
nmeans, that all om?grhall&wae@tacﬁmefs to be treated or trained to keep
steady by neans of his upper linbs, in consideration of the inbal ances to
whi ch 5he is subjected, given the oscillation of the platform( I) on which
he is standing. 7. Use of the apparatus for nobilization of the body as
claimed in one of clains 1 to 6, with the exception of nethods of renedi al
therapy for the human body, characterized in that the anplitude and the
different oscillating novenents 10i nparted to the platform (1) are adjusted
according to pre-set prograns, capable of including a randomoscillation
node 8. Use of the apparatus for nobilization of the body as clainmed in one
of clains 1 to 6, with the exception of nethods of renedial therapy for the
human body, 15 characterized in that the anplitude and the different
oscillating novenents are inparted to the platform (1) in real tine on
command froma "joystick" that may be handl ed by a person controlling said
nobi i zation of the body, and in particular by a practitioner.





