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ASSISTIVE PHYSICAL THERAPY POWERED
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to  promote rehabilitati

extremities.

Sunmnary of the invention

Aoccording  to  the invention,
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support mechanism,

voarse in o a

ther and adva s
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third support

of the invention will become

apparant in ths following detailed description of an embodiment with

reference to the accompanying drawings, of which:

FIG., 1 ds & top perspective vwview cof an embodiment of the
assistive physical thesrapy powered table in

illustrating a supporting structure of the powered tabl

FIG. 2 13 & Ttop perspechtive

assgistive physical tharapy powsred

illustrating the supporting structure of the powered table in a
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e of the powered table in a

7o exploded visew to illustrate a

ird support
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supline leg-raise training mode of an embodiment according to the

invention.
FiG 7 is a fragmsntary, schema

supine hip-and-knee-flexion training

e
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mode

support mechanism of the supporting
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9 is a partly exploded top
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according to the invention.

FIG. 11 is a schematic view of an embodiment of the invention
to illuztrate latch msnmbers.
FIG. 12 is an enlarged view of encircled portion (X} in FIG. 11
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and an input/output device of an embodiment according to the

invant

Referring to FIGS. 1, 7, 8, 9 and 10, an embodiment of an

ding to the present
invention comprises a base frame 11, a supporting structure mounted

cnn the hbase frame

eCond

o
n
[0}
4
|
O
!
]
et

In this embodiment, the base frame 11 is a frame and is

e. The present invention, however, is not limited in

support the trunk of the patient, a

support the upper legs of the patient,

14 to support the lower legs of the p

The 15 {see FIGS. 8 and 9) connects the

first support mechanism 12 to the sscond support mechanism 13 and is

configured to permit pivoting movement of the first support mechani

I

12 relative to the second support mechanism

. R
"‘_L(S \ £

that extends a widthwiss direct:

-3

ne second joint mechanism 16 (see FIG. 7)) connects the second

zupport mechanizm 13 to the third

configured to permit relative pivobing movement between the second
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support mechanism 13 and the third suppert mechanism 14.
Az best shown in FIG. 10, the first drive mechanism 17 is

connected te the first support mechanism 12 and the

mechanism 132, and the second drive mechanism 18 is
second support mechanism 13 and the third support mechanism 14. The

mechanism 17 and the gecond drive mechanism 18 are

operable to arrange the supporting structure of the

As best shown in FIG. 1, the first support mechanism 12 is

arrangsd horvizontally wt

1 the supporting struchture is in the supine

state. In this embodiment, the powered table 1 provides severa

assisted

o

Qi

modes, including & supine hip-abductlon-and-

{T T

adduction training mode (FIG. 5}, a supine leg-raise training mode

hip-and-knes-£1

(FIG. &), & wion training mods (FIG. 7)), a

supine trunk-lateral-flexien training mode (FIGS. 8 and 9) and a

upine-t

O
4]
-
-
,r
;v
J
-
o]
[to}

mode (FIGS. 1 and 2}, when the suppor

structure is arranged in the supins state.

As shown in FIG3. 1, 8 and ¢, in this enbodimsnt,
support mechanism 12 includes a lower trunk member 121 coupled to a

trunk side of the s=cond support mechanism 13 wvia the first

mechanism 15, an upper trunk member 122 resting against the lower
trunk member 121, a Joint unit 123 pivetally cennecting the upper

trunk member 122 to the lower trunk

axis (C) normal to the pivot axis (&),

u

between the lower trunk member 121 and the upper trunk member 122 and

e to pivot the upper trunk member 122 relative to the

3

operab.
trunk member 121 about the transverse axis (C). The drive unit 124
will be described in greater detail in the succeeding paragraphs.

As kest shown in FIGS. 5, 6 and 7, in this enbodiment, the sscond
support mechanism 12 includes a left upper lsg member 131 and a right
upper leg member 132, and the third zupport mechanism 14 includes a

-~

left lower leg membesr 141 and a right lowsr leg member 142, The second

]

123 connected

a first v c assenbly 134 that connects the Tt upper leg member

pelvic member 123, and a motor assembly 135 that
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connects the right upper leg member 132 to the pelivic member 133. The

irst motor aasembly 134 and the

member 121 and the

the length of the

base frame 11, will be described in greater detail in the succeeding
paragraphs.
In this embodiment, the second support mechanism 12 additionally

3

includes a first motor unit 136 connected between the left uppex

membe 33, and & second motor unit 13

connected bet n 1 ig per leg member 132 and the pelvic member

the second moteor unit 137 are

independently operable to move the left upper leg member 131 and the

d upright

right upper leg member 132 bstween horizontal an

best shown irn FIGS. 7 and 10. The first motor unit 138 and
motor unit 137 will be described in greater detall in the succesding
Az shown in FIG. 10, a

drive motor 171, such as a

1210 on the lower trunk mem!
pivoted toe a motor mount 1320 on the pelivic member 133.

As shown in FIGE. 5 and 10, the sscond Jdrive mechanism 18

includes a left motor member 181 and a member 182 which

are linear actuators in this embodiment. The left motor member 181

has one end piveted to the left upper leg member 131 and a rod piveted

to the left lower leg member 141. The left motor member 181 is opervable

to adjust an angle

iower leg member 141. Zimilarly, the right motor member 182 has on

-

end pivoted to the right upper lsg member 132

[4
)
=
o
8

the right lower leg member 142, The right motor member 182 ig operable

leg member 132 and the

®

springs 182 are connected

Ty A

to inner sides of the left and right upper leg menmbers 131, 132 and

-

the left and right lower leg members 141, 142 to balance forces acting

ebers 131,

ctt the and outexr sides

the leg m

1]

As shown in FIG. 5, during the supins hip-abduction-and-

{

adducticon training moede, tThe second suppert mechanism 13 and the third

support mechanism 14 can straighten the legs of the patisnt by virtue

v

6]
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the first moter assembly
independently operable to
g membker 131 and the right
e length of the base frame

the left lower leg member

move sideways. Since the
first motor assembly 134 and the second motor assembly 135 are

symnetric

In this embodiment, the second motor assembly 135 includes a
rotary motor 1351, an angled gsar drive 1352 driven by the rotary

v

motor 1351, and a planetary gearbox 1252 driven by the ang

drive 1352. An the planetary gearb: 353

a e

The other end of the short link 13%4 is pivoted te cne end of a3 lorx

plate 1358. The right upper lsg member 132 is coupled pivotally to

t
the pivot plate 1358, and a plate fastener 1350 fastens piv . he
pivot plate 1358 onto the pelvic membe:

1353 rotates due

in pushing or

9
o
—
]
"
e
=3
D
Y
4
ol
D
=
\—)
A
.
g
5

pulling movement
swinging movement of the pivet plate

upper leg member 132 that connected

the plate fastener 12350. Hip-abductilon—and-
help promote hip stabilization.

1

FIG. 6 illustrates operation of the power table 1 during the

[0}

supine leg-raise training mods. Like the supine hip-abduction-and-
adduction training mode, the second support mechanism 13 and the third
zupport mechanism 14 cf the patient by virtue
of the second drive mechanism 18. ince cructural arrangements of

o] 7

Lrst motor unit or unit 137 (ssae

are symmetric, only the first meter unit 136 will be described herein

for the sake of bkrevity.

In this smbodimant,
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having one

a motor mount 1310 of
member 131.

Ler pper ieg
motor unit 136
pelvic memi

[

6.
0]
=
—
L,
~J
4

~

During th

motor

whan the rod

leg member 131

pelvic member 133. i
10 with hip strength a

“h and flexibility.

peration of the powered tabl
supine hip-—:

table 1 duri:
ion trai

raining mode, which targets tli
knee flexors ;

leg~ralse

training mode,

octor unit 137 are independently operable to
15 move the left upps g menmber 1231 and ti

apper lsg member

20

.

IGs. 8 and 9, the

training mods

25 trunk menmber

supline trunk-later

ral-flexion
and-forth piveting movement of th pper
relative to the lower fTrunk

as back-

transvers

shat member 121 about the
rae axls (2). ~laterail-flexion training ta

the trunk muscles, specifical

responsibl

sest shown in FIG. 8, ths drive unit 124
30 1240 coupled toe the lower trunk member
width of ti

,
e
=
=
-
e}

carriage
35

a8 with a wom

=

direction o:

h
+
)
0]

lower truni

gear 1244 res TV
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of the carriage 1240 aleng the width of the lower trunk member 121.

further to FIG. 9, the drive unit 124

a push pin 1246 that is mounted on the carriage 124(

] T e v PR
LLd . WNen Tthe

1240 moves along the width of the lowsr trunk member 121, the push
pin 1246 pushes against the upper trunk member 122, thus causing the

vpper trunk member 122 to pivot relative to the lower trunk member

about the transverse axis ().

Praferably, a gulde carrier 1212 is slidable along a linear

guide rail 1211 on the lower trunk member 121. A guide attachment

1247 iz attached to the guide carrier 1212 and

r trunk member 122. The guilde attachment 1247 provides

‘or the upper member 122 when the upper trunk

member 1 pivots about the transverse axis {(C).

TOE
RN PoRN

Referring once again to F ; 2 and 10, in the supine-to-zit

training meode, the first drive mechanism 17 1s operated to vary an

t

and

angle formed between ths I

support mechanism 13, While the second support mechanism 13 is
(I

moteor 171 results in

machanism 12 relative

training may be con

In this embodiment, a connector 151 of the

~

15 connects the lower trunk member 121 te ths

ocwer Lrunk memb

maintain an offset between the

makes it to locats the

pivot axis (A} when cushions {not

rting structus

r«’
I
o
.

I this embodims

laterali~flexion training mcde {iike
training mode) and a seated knse-fle

arrangad

right motor member 182 independently

lower leg member
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states. As best shown in FIG. 10, extension of

181 results in upward piveting movement of the
141, whereas retraction of the left motor menmber 181

AnwWand

oW

vermment of the left lower leg mnenber

knes-flexion training focuses on the guadriceps muscles

responsible

As shown in FIG. 4, the powered table 1 includes a restraint

unit 20 to prevent the

ding off the supportin

3]

atructure. In this embodiment, the reztraint unit 20 is a

..... int units suitable for

T
&)
el
-
3
P}
Ui
o+
[
ﬂ’

harness. Other non-limiting examplies

the present inv

wion include a guard rail and a

As best shown in FIGS. 2, 3, 11, 12 and

BUEpor icture from the zitting state to the

S

state, latch
members 19 are provided for releasably locking the Ileft lower lec
member 141 and the right lower leg membsr 142 te the base frame 11

while the third support

reafitern,

bring the second support :

frame 11 with runk side

higher than a

98
!
-'I
h
‘..
p]
(ll
o+

de of the second support mechanism 1
zupport mechanism 12 is in a forward leaning arrvangement relative to

base frame 11 at this time. Leaning forward shifts ths

O
b
ot
oy
0]

patient forward to shift weight onto the legs and can hel
on the lower back and knees.

on of the first drive mechanism 17 and

further opera

L ve mechaniam 18 results in conversion of the

a

support mechanism 12

support mec

upport mechanism 14 are in a substantially wvertical

Az shown in FIG, 14, in this embodiment, the rotary motor 1241

irst and zecond motor aszemblies

the left and right m

e

18 are connected electrically to a control module 30. An

put/output

(I/0) device 40, zuch as a tablet computer, is ratively coupled to




WO 2025/029159 11 PCT/PH2023/050002

the control module 30 in a wired or wireless manner.

device 40 and the control moduls 30, an operater of

may select the desired arrangement of the supporting structure as

well as the dsacs

ired trai

ing mode in the supine state or the sitting

state of the supporting structure.
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support pporting

zupport mechanism {(12) to suppoert the trunk of the human patient, &

second support mechanism {13) to support the upper legs of ths human

patient, and a

~d support mechanism
of the human patient:

a first Joint mechanism (15} connecting the first support

mechanism {12) to ths sscond support meckh

inism (132) and configured to
permit pivoting movement of the first support mechanism (1
o the sescond support mechanism (13} about s pivot axisz (A) that
eztends along a widthwise direction of the base frame (11);:

a second Joint mechanism (16) connecting ths

mechanism (13} to the third suppert mechanism (14)

permit relative pivoting movement betwsen the zecond

{13) and thes third support mechanism (14);

a first drive mechanism (17} connected to the first suppert

mechanism (12} and the second support mechanism (12): and
a second drive mechanism {18) connected to the second support

mechanism (13} and the third suppoert mechanism {(14);

irive mechanism (17} and the second drive

to arrangs the supporting structure in a

g

tate, a 1lift state and a

Ui
)

selected one of a supine state, a sitting

standing sta

whereirn, in the supine state, the first suppert mechanism

-
N

p

e hozizgntaliy;

v, and the first drive mechanism (17) is
operable to drive wmovement of the first support mechanism (12)
relative to the =zecond support mechanism {13) about the pivet axis

in SURLC vt mechanism

is dnclined relative to the base frame (11) with a trunk sids of the

zecond suppoert mechanizm {13) disposed

e
o)
o
O
-
iy
0]

igher than a knes sid

second support mechanism {(13), the first support mechanism {(12)

\ } »
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a

wherein, in

the second =zupport

in a

a lower trunk member

support mechanisnm

an  uppsr trunk
menber {(121);

(123)

&
i
}_' "
]
-
]
a

trunk

i
]
N
o
\—)
ot
=
[
ot
O
=
z,
S
Y
]
—

relative

leg member (131} and a
incl
{142

-ween the
(141
member {(131)

menber {(182)

asubst

menmber

pivotally co

(A) s

connscht

;o and the upper trunk member {(122)

ri Ght

mechanism

mechanism

antially

member (121

arnd

to

therapy powered

mechanis

upper

udes a left

Ve
s

hird

arrandgeme nt

N A
vertical

nnecting the upper

~—

cd Daet

lowsrx

leg member (132),

4
)

PCT/PH2023/050002
support mechanism {(14) is
; and
the first support mechanism

(133

and the third support

arrang‘ement B

trunk member
transverse axis ({(Q)
trunk member

pivot the uppsr

ink membe

tru {121y about

sme (13 upper

third

and &

the

and

upper leg

e
(1423 erable to

and

member ope

and the right

leg mamber {132)

ang

ley member the hbase

mechana: in  the
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substantially vertical arrangement.

4. The assistive phyvsical therapy powered table (1) according te claim

3, wherein the zecond support mechanism (13) further incliudes a

mems

(D

3r (133} connected to the first support mechanism (12} via ths

£

the left upper leg member (1231) to the pelvic member (133}, and a

second motor that connects the right upper leg member

(132) to the

wherein, while the supporting structure is arrvanged in the

supine state, second motor

first motor assembly (134} and

assenmbly {135) are independently operable in a hip abduction and

adductic

1 Lralning mode, in which left upper leg member {(131) and

the right upper leg menmber (132) move sideways re.

cf the base frame (11}.

istive physical therapy powered table (

3, wherein the second support mechanism (12) further includes a pelvic
member (133) conrnected to the first support mechanism (12) via the

the left upper leg member {(i31) and The pelvic member (133}, and a
second motor unit (137) connected between the right upper leg member
{122) and the pelivic membe (133

wherein, while the supporting structure is arvanged in the

upine state, the first motor unit {(134%) and the second motor unit

1y operable in a leg raiss training mods in which

A '

oand the right upper leg member {132)

the left upper leg member (13

move between horizontal and upright states.

rapy powerad table (1) according to

5, wherei while the supporting structure is arrvanged in ths

atate, the left motcer member (181) and the first motor unit (13¢

operable in a hip and knse flexion training mode to move the

between hori

states

in a horizontal state, and

zecond motcor il

3ining mode to move the right
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upper leg member {132) between horizontal and vertical states while

keeping the right lowsr leg member (142) in a horizontal

-1
51
)
e
0]

ztate, the second drive mechanism (18) is coperable in a knee flexion
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=
[¢)]
0]
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memper {(181) and the right motor

member (182 independently move the leg merber {141} and
the right lower leg member ({(142) between horizonta and wvertical

10 states.
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