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(57) Abstract: An clectric multirobot (1 ) consists of a chassis (2) and a user
interface (3) interconnected by a linear column (35); while the chassis (2) con-
sists of a frame consisting of a front axle (20) formed by a shaped beam (21)
equipped with variably interchangeable front non-driven wheels (30) and sides
(9); while the rear part of the chassis (2) frame is fitted with wheel units (7) with
an integrated drive; while a footboard (12) is mounted swingably In each of the
sides (9); while the frame is equipped with elements of electronics (17), a control
system (66), and electric accumulators (18); while the front, axle (20) is fitted
with a shaped anchoring base (34) of the linear column (35) to the upper part of
which the user interface (3) is anchored by means of a central support structure
(42) which includes bearing elbow supports (44) equipped with ergonomic fore-
arm supports (48) in its rear parts; while a control display (51) is placed on the
central supporting structure (42).
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Electric multirobot to support walking and transport

TECHNICAL FIELD

An slectric multirobol to support walking and ransport belongs o the fisld of versatile
and mullipurpose training devicas for maintaining physical condition, intended for the
rehabiiitation processes of patisnts, parlially mmobile persons, physically disabled

sople, seniors, for supporting unassisted iife, and for ensuring the process of everyday

fife, including use for leisurs aolivities.

DESCRIPTION OF THE PRIOR ARY

Currently, there is no robotic technology accwding o the solution in the world markels -
the stectric multirobot with the abifity (o ransfigures 15 technology bhelween its use as a
robotic device for user- or assistance-controlied gait rehabilitation, and between I8 use
as g fr‘ﬁnﬂ%qed means of ransport for ride in standing position, with cutdoor and indoor

use, in an institudional, domestic, or outdooy environmsent.

Froducts of global companies, among which there can be included German companies
such gs BEMOTEC GmbH with the Beadtive+e {patent ER3013302}, and eMovements
with the ELLG; Japanese companies Nablesco Corp with the COMPAL {palents
EPI30188881, EP3I20B322ZA EP3MB3147AY;  EP33D8781B1;,  ERJOTHEIAAAY,
EPSOQ0458B 1), as well as FRANCE BED with tha Robot Assist Smart Walker "RW-017,
or Chingse companiss such as Genteel with the Electic Raodlator and others, are single

purpose devices oriented only o support and increase the stability of the user with the
assoolated purpose of developing movement skills in the form of galt rehahilifation - for
example the Cllo Bock company — especially the Xeno type ~ verlicalizing wheslchalr,
ard many others which enable ride In sitting and standing position, but do not includs
the funclion of galt rehabilitation, with a robolic ransfiguration system enabling the

combingtion of the funclion of the rehabilifalion process and the function of ride v
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standing position, with the extension of the usabilily of the assistance control of the gait
rehabiliiation process or usey transport,
The presenied solution of the elpctric multircbol, both in comparison with the above-
mentioned devices and with 3 number of other currently Known sclutions, combines
several different functions in one technology - the function of helght adjustment of the
support skelston — slbow supporls and handies, through an slectronically controlied
controt telescoplc central column, the function of slectronically controlied whee! units,
the function of folding foctboards to ensure & combination of the funclion of controlied
gait rehabilitation and controfled transport of the user while standing, culdoors and
indoors, with the advantage of using all functions both during normal operational and
lsisure aciivities, as well as in & homs or institutional envirenment for purposeful uss

the rehabilitation processes of gail raining.

The closest siate of the art o the presented solution is a Multirobotl for transport and
rehabifitation according o the CF 308485 B8 document.

However, the above-mentioned solution of the mullirobol has disadvantages in ferms of
driving cheracteristics, control elements, ergonomics, and the possibility of a range of
applications. At the same time, the disadvaniage s that the device is bulky, and #s
tranaport is complicated, which is due 1o Hs large extemal dimensions and weight, As for
the power supply, # 8 not soived in an oplimal way, both in terms of dimensional and
weight paramatars, as well as in terms of sglely in the avent of 3 powsr Tallure and the
possibility of compsensation for the given avent, The solution of the device specified in
the OF 308485 BE docwmnent also lacks the flexibiity of construction reguired for the
wida variation un height and physical parameters of users. Due to the need to mest the
requirements of a wide range of users, # also lacks guick and simple modifiability,
gapecially in the user inferface. Al the same tme, it does not have anth-coliision
slements,
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SUMMARY OF THE INVENTION

The mentionsed disgdvaniages are siimingted by the Elechic multirobot to suppont
walking and trangport which consists of a chassis and a user inlerface connected {o
aach other by a linear column; while the main part of the chassis is a frame consisting of
a frord axie formed by a shaped beam aquipped with front non-driven wheels and sides;
while the shaped beam with an internal passage space conneacts {o the sides whera the
wiring harmesses are insiglled; while the sidss are squipped with whesl unils with an
integrated drive in thelr rear park while In sach of the sides of the lower part of the
frame, thers are iugs fixed from the inside n which the footboard is mounted swingly;
whila the frame is sguipped with mounting plates with elements of eleclronics, a control
systerm, and eleclric accumulators; while the electnc accumulaior comprises
independent slectric accumulator modules interconnecied by a cable ine with a central
aiitput for connaction 1o the power supply lerminals of the elements of slectronics; while
the front axie is fitled with a shaped anchoring base of the finear column o the upper
part of which the user interface i anchored by means of a central support struclure,
which includes bearing elbow supporis fitled with srgonomic forearm supports 6 s rear
g:af’{ while the central support struclure is fitted with an emergengy switch and a control

play equippad with display and process icons.

Furthermors, # s advantageous when the chassis frame is a shall frame.

Furthermaore, i s advaniageous whan the chassis frame s 8 profile frames.

Furthermors, it s advantageous when the frame has transverse coylindrical flanges in
the rear part in s overhung ends, and further electromagnsetic brake stators ngerted
into them: while the centre of the trangverse oylindrical flange and the stator of the
slectromagnetic brake passes through the bearing of the shaft of the whes! unft with an
integrated drive, on the inner cover of which there s a trske blade of the

glectromagnstic brake inlegrated,
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Furthermare, | is advantageous when the front non-driven wheels are freely rotatable

wheei units.

Furthermore, it is advantagecus when the front non-driven wheels are omnidirectional

whael units,

Furthermore, i is advantageous when the foothoard is pivotally mounted in the lugs by
means of a pin, sliding slesves and a Triction hings; while the lugs of the foolboard

segment are fitted with reinforcing ribs with a stop on the outer side.

Furthermaors, i is advaniageous when the shell frame above the level of the pendudum

bearing of the foctboards is provided with a visible cover abutting the access fo the

ner space of each of the sides, where the mourding plates are instalied.

Furthermaore, #is advantageous when the profile frame above the lavel of the pendulum
bearing of the footboards is eguipped with switchboard boxes where the mounting
plaiss are insialied.

Furthermore, Uis advaniagecus when the front axle of the frame consisis of a shaped
beam with a vertical housing inserted on the sldes for bearings, spacer segmenis and a
vartical pin of fresly rotatable whes! units

Furthermore, i is advantageous when the vertical pin of the Treely rolalable wheel unitis

part of the fork to which the front non-driven wheel is fixed.

Furthaermorg, it is gdvantageous whean the vertical pin of the omnidirectional wheel unit

s part of the cantilever fork with a shaped rib connected {o the shaped beam.

Furthermore, i is advantageous when the shape beam of the front axie of the shell
frame is sguippad with a pendulum bearing of the shaped anchoring bage of the linear
column; while the pendulum bearing consists of sliding bearings and a horizontal pin;
while locks gre installed on the sides of the shaped anchoring base of the column indo

which the fixing eves of the shaped anchoring bass of the column are attached; while



WO 2024/230858 PCT/CZ2024/000014

the locks are alse sguipped with pulling rods with & subisequent mechanical switch

situated on the shaped beam.

Furthermore, i is advaniageous when the shapad beam of the front axle of the profile
frame is fittad on the sides with a mounting flange to which the shaped anchoring base

of the Bnear column is atiached.

Furthermors, # I8 advaniageous when the shaped anchoring basge of the linsar column

is rigidly conneciead to the front axde and sides.,

Furthermore, | is advantagenus when part of the central supporting structure are Binsar
wirings inle which the beanng elbow supports eguipped with a unified flange are

instalied, while the central supporting structure baing fitted with locking slements.

Furthermaore, # is advaniagsous when friction segments are part of the central support
structure, followsd by the bearing eslbow supporis incorporsting 8 unified flangs, the

central support structure is provided with focking slements,

Furthermars, i is advaniageour when the unifled fange is fitled with a control element.

Furthermore, s advantageaus when the unified flange is fitted with a gripping

stabilising slement.

Furthermore, it s advantageous when the bearing sihow supports are fitted with g

system of pressure contrel with horizontal handlss,

Furthermare, § is advantageous when the inner space of the ceniral support structure is

aquipped with an amblent environment sensory subsystam,

Furthermaore, it is sdvantagecus when the control display localed on the central support
structure is equippsd with a spesd icon, a distance icon, a column height inon, & parking
brake fcon, a lighling icon, a control mods switching ioon, a driving mods setiing icon,

and a user oplion sailing icon.
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s the Hexibiity of the structure, cperationally adaptable 1o a wide range of height
and physical parameders of users

= variable configuration options according o the currently preferred operating
arvirormant and the users preferences o how 1o contral the multirobot

¢ fast and simple modifiabiiity of the device, especially the user interface

¢ storability and easy transpart of the device

s simple interchangeabilily of varianits of control slements due o individual health
limitations, technological scoess, and user experience, including flexible
awitching of the position within tha device right/lef! side

« g unigue type of batlery system with low dimensional and weight parameters with
simultanseous assurance of safety in the evant of g power faillure with the
possibiity of compensation for the given avert

+ function of folding the lelescopic column

« anti-collizion and safely elements, safely system with fall detsction
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Deascription of Drawings
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nd legend are shown on the attached sheets.

overall axonametlric view of the slectric mudtirobot

front axonometric view of the aleciric multrobot In g design with the shell

frame and front freely rolaiable wheel units

front axcnometrio view of the slectiic mullirobot in a design with the sheli

frame ang front omnidirectiona! whese! unils

rear axanomeatnis view of the eleciric mullirohot with extended inear

column and a system of prassure control

rear axonometric view of the slecltric multirobot ~ showing the variability of

the front wheet units and controligrip slements

view of (he elsclric mullirobot in the transport position ~ with the linear

column foided down

vigw of the freely rotalable wheel unit - section

vigw of the omnidirectional wheel unit — ssaction

view of the wheel unit with Integratad drive - saction

detailed view of the linear column tiing system

chematic repraseniation of the control display eguippsd with icons
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G 12 axonomatric view of an alectric multirobol in & design with the profile frame
and a regresentation of the system of electric accumulators, alectronics,

and control system

)

Fi3. 13 axonomeirc view of the slectric multirobotl in a design with the profile

frame and omnidiractional wheael inils

FiG. 14 detalled view of the Treely rotatable whesl inlt and iis connections o the

shaped beam

FiGa 15 detailad visw of the shaped anchoring base and its pendulum bearing

N
i

FiG, 18 view of the fixed instaliation of the shaped anchoring base in the shell

frame

HGAY view of the fixed insisliation of the shaped anchoring base in the profile

frama
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An axampile of the invention version

Fleotric multirobat | designed in two technical variants for fransport and rehabiiitation
consisis of two main subassemblies which are the chassis 2 and the user inferface 3

The main part of the chassis 2 is g sight shefl frame 4A, sliematively a profile frame 48
of U-shaped plan, having at the rear part &l ils overhung ends angverss oylindrioal

5 and a siator § of an sleciromagnstic brake further inserted therein, while

flanges
thvough the centre of the transverse oyiindrical flangs § and the sialor § of the
stectremagnetic vake passes the shall begring of the wheed unit 7 with inlegrated drive
ont the innar cover of which the brake blade 8 of the slectromagnetic brake is integraled.
in each of the sides 8 of the lower part of the shell frame 44, or allernatively of the
profife frame 48, there are lugs 10 inserted on the inner side in which g footboard 12 is
givotally mounied by means of a pin, sliding sleeves and a friction hings 11, wherein the
igs 10 of the footboard 1€ segment are fifted on the ouler side with reinforcing ribs 13
with a stop 14; while the shell frame 44 is provided with a sight cover 15 above the lavel
of the pendulum bearing of the fooctboards 12, extending down {o the penelration |

the interior of each of the sides 8 wheare the mounting plates 18 with the slsctronies 17

N

the control system 68, and slectrical accumuiators 18 are insialled, while the inne

space of the shell frame 4A interconneacts the shaped beam 21 in the front part with the
irmer passagewsay space adjacent o the partial sides § where wiring hamesses are
insialied in the nner spaces of the struclure, a?temative%y the pmfiie frame :_«é is
the footboards __g wherein mounting plates 18 are instalied with the elements of the
alactronics 17, the control system 68, and the slectic accumulators 18; while In the
front part, the profile frame 48 interconnecats the shaped baam 21 with the Inner through
space adiacent 1o the partial sides § where the wiring harmesses are installsd.

The electric gccumulator 18 comprises a group of four independent electiic accurmulator
moduies 18 lerconnectad by a cable iine with a central oulput for conngction {6 the

ower supply tarminals of the slements of the electronics 1717,

The front axle 20 of the sheil frame 44, alternathvely of the profile frame 48, comprises a
shapad bgam 21 with ialerally inssried vertical ?musings 22 for the bearngs 23,

5

distance segmanis 24, and a verlical pin 28 of the fresly rolaishle whesl units 28
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alternatively of the fixed mounting of the omnidirectional wheal units 271 the vertical pins

25 of the slternative whesl units 28, 27 are terminated by a sight sorew 28,

*"‘8 \’;8?" \xv‘ h.) N .{.v ot ?‘@

fre
front non-gdriven whee! 30 s fixed, atematively, i1 the case of omnidirectionst wheael

uniis 27, the vertical pin 28 is part of the cantilever fork 31 with the shaped b 33
connsciad o the shaped beam 21.
The central part of the shaped beam 21 of the front axle 20 of the shell frame 44 s

wrovided with & pendulurn bearing 33 of the shaped anchoring base 34 of the linear

column 38 al the point of conneclion o the sides 8 while the pendulum bearing ©
formad by g paiv of plain bearings 38 and a horizontal pin 37, at the same fime & pair of
fooks 38 is installed in the cenlral part on the sides of the shapad anchoring base 34

nio which the fixing sves 38 of the shaped anchoring base 34 are fixed, the locks are
algo provided with puliing rods 40 with an associsled mechanical swilch 41 located on

the view side of the shaped beam Z1; sllematively, the cantral part of the shaped beam

()3

1 of the frant axde 20 of the profile frame 48 iz fitlad lalerally with 3 mounting flange

into which the shaped anchoring base 34 of the lingar column 38 s fixed by means of &
soraw connaction. Allemativaly, the shaped anchoring base 34 of the near colimn 38
is rigidly commected o the front axle 20, and the pair of sidewalls 8 of bolh the shel
frame 44 and the profile frame 4B,

The outer side of the shaped beam 21 of the front axle 20 is fed with a frord ight 84 In
the front part, while gt the same tme wheel unl covers 7 and oyilindrical flangss § are
installed i the rear part of each of the sides § into which the rear §gms 84 are
integrated.

The user interface J s anchorad {o the top of the lnear column 35 by & ceniral support
structure 42 which includes a pair of linear wérings 43; alternatively, a group of friction

sggments &8 with an inlegrated logking slement §7 inlo which there are bearing slbow

m o2

Z{}

upports 44 instelled which nclude 8 unifled flange 45 of a control element 48 and a

gripping siabilizing slement 47, Al the same time, al the rear the txearéng sibow suppors

pressure control with horzontal handles 3¢ which s insialled In the intetior of the

bearing slbow supporis 44,

10



WO 2024/230858 PCT/CZ2024/000014

A control display 51 and an smergancy swilch 80 sre provided within the upper view
part of the central suppot structure 48, and an amblent environment sensory
rior

subsystem 81 iz provided within the inte spacs of the central suppart structure 435,

The control display 51 s provided with display and process icons that include a spesd
icon 52, a distance fcon 83, a column haight icon B4, a parking brake icon §5, a lighting
ioon 88, 2 control mode switching fcon §7, & driving mode selting fcon B8, and a user

option sedting won 88,
Functions

The slectic muitirobot 1 for transport and walking support is designad for rehabiiitation
or igisure Yme support of users with physical limitations. This implies the necessary
funciions and purpose which are ensured by the cumposition of the functions and the
technical arrangement of the slecltric multirobot 1.
Usear mobilily support s provided by a chassis £ complemented by a user interface 3.
The shape arrangement of the chassis 2 with the action siemenis deriving the
movement of the slectric mullirobol 1 creates 3 working spacs In s Inhar part for the
movement of the user's lower limbs, or for standing by means of {olding footbeards 12
suated in the inner parl.
The user interfane 3 is used 1o position and maintain the user in a standing position with
foraarm suppaort via a palr of 48 ergonomic forearm supports sllowing the user reach o
gontrol all necessary funclions
The supporting parnt of the chassis ¢ is the sight shell frame 4Ay, or alternatively a U-
shapad profile frame 48 to which the parlial subsystems of the slectric multirchot 1 are
attachead
in the rear pan of the sight shell rame 44, alternatively of the profile frame 4B, there gre
frangverse cyiindrical flanges & in which there are inserted electromagnetic braks
siators § ihmug%’; which passes the shaft of the wheel unit 7 with inlegraied drive which
induceas the desirsd movemeant of the slectrde muglirobot 1, and at the same time, with g
rake biade § inslalied on the outer housing of the whee! unlt, which, if reguired, s iIn

o

sontact with slectromagnatic brake stalor 8§, thersby producing the desired braking

affect of the sleciric muitirobot 1.

11
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The sides 9 of the shell frame 44, o alternatively of the profile frame 48 are ;3mv‘sded
on the inside with éags 16 through which the pin passes in the sliding bushings whic

creates, through the lugs 10 of the footboard 12, a swinging conngction of the bearing
supplementad i the axis of rotation by a friction hinge 11 which dampens the speed of
the swinging movement, while on the outside the fugs 10 sre fitted with reinforcing ribs

13 with 3 subseguent stop 14 which ensures a slable geometric position of the

The side § of the shell frams 44 is provided exigmally with a sight cover 15 to pravent
the ingress of IPx4 liguid and solid contaminanis into the interior of each of the sides 8

~< e

where the mouniing plaias 18 ave instalied, containing the electronics 17, control
system 88, and slscirical balteries 18 providing power and control of the sysiem of the
slectric mudlirobot 1; while the interconnection of the wiring hamesses of the slements
of the slectronics 17 and the slscliic accumulators 18 is drawn through the inner spacs
of the sides § which arg inlerconnaciad by the shaped beam 21 with the adjiacent inner
through spacs
Altarnatively, the sides @ of the profile frame 4B above the lavel of the swinging
foothoard 12 are fifled with swilchboard boxes 82, preventing the ingress of liquid and
sulld Impurities of IPxd category inlo the interior space where the mounting plates 18
arg inslalied with the slements of the slectronics 17, the control system 88, and the
gleciric accumulators 18, while in the front the profile frame 48 ped interconnects the
shapad beam 21 with the Inner passagewsay space adjacent the partial sides 8, and the
switchboard boxes 82 where the wiring hamessses are installed.
The electic scocumulator 18, consisting of a group of fowr independent slectric
accumidator modules 18 interconnestiad by a cable line with a central oulput, ensures,
aven in the svent of failure or malfunclion of a sulkindependent module 18 the
continuous  distribution of slectrical energy o the terminals of the elements of
ectronics 17 only with the effect of a proportional reduction of the ioial capacity and
thersiore of the rangs.
The defined funclionality ensures the safely of operstion regarding the muitiple
provisioning or distribution of the power supgjs‘y function among multiple slements.
The front axle 20 of the shell frame 44, attemnatively of 3 profile frame 4B, comprising

the shaped beam 21 with a iaterally insered verlical housing 22 designed for the

instaliation of an asssmbly of the bearng 28, a distance segment 24, and a vertical pin

12
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25 forming 3 rotational linkage of fresly rotatable whee! unils 28, alternatively of a fixed
mounting of omnidirectional wheel units 27; while the verlical pins 25 of the wheel units
£8, 27 are sacurad against movernent in the axis of the pin 25 by the sight bolt 8.

The vertical pin 25 of the freely rotatable wheal unit 28 is part of the Tork 28 inlo which
the front non-powerad whesel 30 is mounted, alternatively in the case of the
omnidirectional wheel units 27, the vertical pin 25 is part of the cantilever fork 28 with
the shaped b 32 sxsnding down {0 the shaped beam 21, thereby defining a rig
coupling of the assembi‘y of the cantilever fork 31 0 the shaped beam 21,

At the point of connection o the sides §, the central part of the shaped beam 1 of the
front axle 20 of the shell frame 44 s provided with the penduium bearing 33 of
shaped anchoring base 34 through which s possible to fold the linsar column 35 with
the associated user inlerface 3 into the ransport position.

The pendulum besring 33 creating a rotational link I8 formed by & palr of sliding
bearings 38 and g horizontal pint 37 3t the same tims, 3 palr of locks 38 is instglied in
the middie part on the sides of the shaped anchoring base 34 inle which the fixing eyes
38 of the shaped anchoring hase 34 are alfachad, tharsby ensuring the defined working
positicn of the user interface §; at the same time, the locks are squipped with pulling
rods 40 with g subseguent mechanical switch 41 located on the visible side of the
shapsd beam 21, enabling fiaxible unlocking of the pair of locks 38 and moving the user
interface 3 to the ranspor position.

Alternatively, the central part of the shapsd beam 21 of the axie 20 of the profile
frame 48 is fted on the sides with a mounting flangs 83 o which the shaped anchoring
base 34 of the linear column ;3_&} is firmly fixed by means of 8 screw conneclion, snabling
operative adjiustmerd of the height of the subssguent user interface 3

The user interface 3 is fimmiy attached 1o the uypper part of the linear column 34 by

means of 3 central supgorting structure 42 which includes 3 pair of linsar wiring 43;

g3

ternatively, a group of friction segmems 85 creating 2 Enear movemsnt link enabling
the operative adjustment of the width of the connected bearing sibow supports 44 which
inctude g unifiad flange 45 of the control slement 48 and a gripping stabilization slement
47, enabling mutual inferchangeability within the right and oft positions of the control

algment 48; 3t the same time, within the central supparting structure 42 on the side

»

there is a par of locking slements 87 integrated which define the position of the beanng
albow supports 44 chosen by the user,

13



WO 2024/230858 PCT/CZ2024/000014

At the same time, in the rear part the bearing sibow supporis 44 are fitted with a pair of
srgonomic forgarm supports 48 and a system 48 of pressure contrgd with horizontal
handlss 50 snabling the control of the slaciric mullirobot 1 by applving pull or pressura
o the horizontal handlas 50,
Within the upper view part of the central supporting structure 42, there is an emergency
switch 80 inslalled, derving an mmedistle stop through the dernved braking lorgue of the
sialors § of the sleclromagnetic brake with the brake blade 8 and disconnscting the
system from the integraled power supply; & the same time, the control display §1 &8
focated in the given area by means of wons visually interpreting all the zel paramelers
and current slales of the eleciric mullobot 1, with the possibifity of user
ndividualization of the fimit paramaters of the speed and height of the extension of the
inear column 35 through the soflivare means of communication of the control display 51
The control display 51 therefore inlerprets an interface with the possibility of reading
and selling values or paramasters both by the manufacturer and the user of the device,
The control display 51 s equipped with display and process icons where the display
ons visuglize system siales such as, for example, the current battery siates, the helgh
of the near column 38, the current spead, the distance travelled. The process foons
give commands o the slectronic elements 18 with a reguest fo changs the state, for
axampie spesed imilation using the speed icon 52, lighting activation using the lighting
icon B8, changing the height of the linsar column or seiting the position memaory using
the column height icon B4, setling paramelers in relation o the distance fravelled
{partial routes, as well as long-term distance] using the distance icon 83, activaling the
parking brake using the parking brake icon 55, further choosing the control method

T,

using the control mode switching foan 57, setlting the required driving mode parameters
sing the driving mode setiing fcon 88, and saving the individual driving mode according

o the needs of a specific user using the usser seleclion setlling icon 58,

The inner space of the caniral supporiing struciure 42 is also equipped with an ambient

ervironment sensory subsystem €1 through which the space in front of the slectric

muiitirobot 1 s monitored, iinked (o the evaluation and prevention of a potential collision,

tha user's position & monitored simullgnecusly, while in case of loss of the user's

position, the movamant of the slechic multrobot 1 will stop.

14
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Through the icons interprated on the display interface 51, 1 s possibie o define the final

assembly of the multirobot 1 in the production process regarding the type and posilion

of the inslalisd modudar slements, among which the cantrol slement 48, the system 48

2

f pressura confrel or the sensor subsystem §1 can be included, thereby activating &

s

specific software modile integrated within the slaments of electronics 17,
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industrial Use

The elsctric multirchot for ransport and rehabiliiation is designed for rehabililalion or

recraational support of users as g mullipurpose therapsutic, rehablitation, and traning

device o maintain physical finass and o provide support for averyday e,
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List of the Positions Used

-

3 electric multirobot

chassis

L P

user interface

&

44 shell frame; 48 profiie frams

4]
s

transverse oylincrical flanges

L

slectromagnstic brake staloy

71 wheel unit with integralad drive

%) brake blade of the electromagnetic brake
&} side

3 lugs

Py
-‘~<':J

1} friction hings

13} foathoard

5} sight cover
} mounting plate
171 electronics

18} sleclric accumulator

18} electric accumudator module
203 front axle
21} shaped beam

22} vertical housing

23} bearing

24} distance segment
25) vertical pin

28} frealy rotatabls wheel unit

"
n

7Y omnidirectional wheal unil

£

.3

B

8} sight sorew
291 fork

30} non-powsrad front whael

Z’J

31} cantilaver fork

32} shaped rib

17



WO 2024/230858 PCT/CZ2024/000014

PN,

33} perwhuium bearning

34} shaped anchoring base

5} inear column
36} sliding bearing
37 horizontal pin

)k

38} fixing eve of the shapsd anchoring base
480} pulling rod
41} mechanical swilch
42Y ceniral supporting siruclure
43} Hingar wiring
44} albow support

455 flange

£
o)
by

ontrol element

3
i

e
wipping slabilizing slement

e

‘.Cé

'}

o

Lo

18} ergonomic forsarm support

$o
Z_f'

} system of pressure control

;~53

53} horizontal handle
conirp} display

1}
2} spaed oon

L5 Qj'i

1 distanoce icon

£z &

} column heéghi ioon
2

o
53

ke

arking brake icon

9]
£,

58} Highting foon

57 control mode switching icon

58} driving mode seilings icon
81 user oplion seltings con

801 emergenoy switch

81} sansory subsystem

82} switchboard boxes

muounting flange

}
}

(%))

::i

54} friction segmenis

ights

i3

18



WO 2024/230858 PCT/CZ2024/000014

&8} contral system

fag

8§71 Incking slement

’
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Cigims

1.

An slpairic muitimbot {1} 10 support walking and trangport characterized in that

i consisis of @ chassls {2) and a user interface (3) interconnectad by a linear column

FESRY

35Y; while the main part of the chassis {2} i & frame {4) consisting of a front axie

K

o,

{20} formed by a shaped beam (1) eguipped with front non-driven wheasis {30} and

while {he shaped beam {21) with an inlernal passage space connects o the sides
{5} where the wiring hamssses are insialisd, while the sides (8} are equipped with
wheel units {7) with an integrated drive in thelr rear part;

while into each of the sides {8} of the lower part of the frame {4} from the inside,
thers are lugs {10} fixed in which the foctboard (12} s pivotably mounted; while the
frams {4} is sgudpped with mounting piatas (18} with slements of electronics {17},
controd system (B8}, and eleciric agocumuistors {18}, while the electiic sccumulato
{18} consisis of independent electric accumudator modudes (18} interconnected by 8
cable line with a central cutput intended for connection o the powst lemminals of the
alemenis of alectronios {17}

while the front axie (20} is filted with a shaped anchonng base (34) of a linear
column {358} o the upper part of which the user interface {3} s anchored by means
of a central support structure {(43) which includes bearing oibow supports {(44) fitted
with ergonomic forsarm supporis {48} in the raar parts, the ceniral support structirg
{42} s aguipped with an emergancy switch (80) and a conirol display (51) squipped
with display and process icans

The electic multirobet {1} o support walking and transport of
in that

the chassis frame {4} is a shell frame 4A)

claim 1 characierized

The electric multirobot (1) to support waking and transport of claim 1 charasiarized
in that

the chassis frame {4) is a profile frame (4B

20
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4. The electric multirobot {1} to support walking and transport of cdaim 1 characisrized

o3

)

in that

the frame {4} has ransverse cvlindrical flanges {B) in the rear part, in its overhung
ends, and alectromagnetic brake staters {8} inserted into them, while through the
cenire of the trangverse oylindrical flanges (8} and the slectromagnetic brake stator
{8) there passes the bearing of the ghall of the wheel unlt {7} with an integrated
efréve) an the inner cover of which the brake blade {8} of the slectromagnetic brake is

Hegrated,

The slactric multirobol {1} 10 support walking and transport of claim 1 characterized
in that

N

the front non-driven whesis {30} are fresly rotatable wheel units (26}
The alsclric multirobot (1) 1o support walking and transport of claim 1 characterized
iy that

the front non-driven whesls {30) are omnidirectional whee! units (&7},

The electric multirabot {1} to support waking and transport of claim 1 characlerized
in that

the foothoard (12} is pivoially mounied in the lugs {10} by means of a pin, s?idmg
bushings and friction hings (11}, whils the lugs (10} of the footboard {12} segment
are fitted on the culside with reinforcing ribs {13) with a stop {14).

The sleciric multirobot 1) {0 support walking and transport of claims 1 and 2
characterized in that

the shell frame {4A&) & provided above the level of the pendulum bearing of the
fonthoards {12} with a sight cover {18} abulling the panelration into the innsy space

of sach of the sides (8) whare the mounting piates {18} are instalied.

21



WO 2024/230858 PCT/CZ2024/000014

18. The sisciric mullirobot {1 o support walking and transport of claims 1 and &

LA

-5

The slectric multirebotl {1) {0 support walking and tansport of claims 1 and 3

characterized in that &

the profile framse {48} s aquipped with swiichboard boxes {82) above the level of the
of the pendulum hearing of the focthoards {12} where the mounting plates {18} ars

inataliad.

characterized in that

the front axde {20} of the frame {4) consists of a shapad beam {21} with a vertical

housing {22} inserted on the sides for bhearings {23}, spacer segments (34}, and

3

vertical pin {25) of frealy rotatable wheel units {28).

The electric multirebot {1} o support walking and transport of clgims 1 and ©

characterized in that

the front axde {20} of the frame {4) consists of a shapad beam {21} with a vertical
housing {32} inseried on the sides for bearings (€3}, spacer segments {24}, and a

varticat pin {25} for fixed mounting of omnidiractional whes! units {27}

12. The slectric multirohot {1} 1o support walking and transport of claims 1, § and 10

characterized in that

the vertical pin {25} of the fresly rotalable whee! unit {(28) is part of the fork (29} to

which the front non-driven wheel {30) is fixed.

13.The electric muilirabot {1} 1o support walking and fransport of claims 1, § and 11

characterized in that

the vertical pin {25} of the ommnidireclional wheel unit {(27) is part of the cantilever fork

)

{31} with the shaped rik {33) connecied o the shapad beam {211

22
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14. The electric mullircbal (1) {o support walking and transpart of claims 1 and 2
gcharacterized in that

the shaped beam (21) of the front axde (20) of the sheli frame (&4} s equipped with a

enduitim bearing (33} of the shaped anchoring base {34} of the inear column {35},
while the penduium besaring consists of siding hearings {38} and a horfzontal pin
{37% while on the sides of the shaped anchoring bass (34), thers are locks {38}
insialled into which the fixing eves {38} of the shaped gnchoring base (34) 8
attached, while the locks are also squippsd with pulling rods {40} with a connected
mechanical switch {(41) beated on the shaped beam {($1)

S 3 o { i N3 K Z Y oolgims T oa \i:(‘ 3
15. The slectic multirobot (1) to support walking and fransport of claims 1 andfor

)

characisrized in that

tvarovy noanik (21} pledni ndpravy (S0} profilovéhn ramu (B) e po stranach osazen

Nt

montaind plirubou (B3] do kierd e uchvean nosny Ko$ {34} linedamiho sloupu (35},

18. The electric multirabot (1) 1o support walking and fransport of claims 1 andior &

andior 3 chargoterized in that

} of the linear column (35} is Timmily connectad (o the

7

the shapsd anchoring base {

f Q (,&}

ant axle {(20) and the sides {

17. The elaclric multirobot (1) to support walking and transport of ¢laims 1 and 2

=

characterized in that
the cenfral support structure {42} includas linear witings {43} into which supporting

the hearing ebow supports {(44) fitled with a unified flange {45) gre insialled, while
the central support structure {42) is filted with locking slemants (67

23
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18. Tha eleclric multirebot {1} o support walking and tansport of claims 1 and 8
characterized in that

part of the central supporting structure {42} are friction segments {85) connecied o
bearing elbow suppurts {44} which indlude a unified flange {45}, whils the central

supporting struciire {42 is sguipped with locking siamenis {871

18, The sleclric multirobol (1} to support walking and transport of claims 1 andior 17

and/or 18 ghargclerized in that

the unified flangs {45} is fitted with 3 contral alement (4G},

28. Tha eleciric mutlirobot {1} {o support walking and transport of claims 1 andior 17
andior 18 characterized in that

the unifiad flange (45} s fitted with a gripping siabilizing slement {47},

21.The electric mullirabot {1} 1o suppart walking and transport of claim 1 characterized
in that

the bearing elbow supports (44) are squipped with g system {49} of prassurs contral

o

with horizontal handies (B0}

22. The sleciric mullirobot {1} fo support walking and ranspont of claim 1 characterized
in that

the iner space of the central supporting struclure (42} is squippsd with an ambie

srvirpnment sensory subaysiem {1}

R
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23. The slactde muttirobot {1} 1o support walldng and transpaort of claim 1 characterized

inn that

the contrad display (51) iccatad on tha ceniral support structure (43} is equipped with

o5
03

peed icon {52), a distance icon {83}, a column height (54}, a parking ake ioon
{55}, a fighting lcon (58), control mode switching icon {87), a driving mode sellings

icon (88), and an usey oplion seilings icon {58}
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