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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present invention relates to a combined
structure of an electric drive wheel for a wheelchair, which
allows a user to easily assemble an electric drive wheel
to a wheelchair in a short time, thereby providing excel-
lent assemblability and stability.

Background Art

[0002] Wheelchairs are wheeled chairs for helping a
person who has bad legs or who is disabled, and are
medical aids for helping the disabled, patients or the mo-
bility impaired to move conveniently.

[0003] Such wheelchairs are divided into a manual
wheelchair of which wheels are driven by manpower and
an electric wheelchair of which wheels are driven using
an electric drive device.

[0004] The manual wheelchair is foldable, lightweight,
portable, and relatively inexpensive, but is inconvenient
and is deteriorated in mobility since a user must push a
drive wheel by hands to rotate the wheels.

[0005] On the other hand, the electric wheelchair is
good at mobility and is convenient in manipulation, but
is expensive and is difficult to carry because being heavy.
[0006] In the meantime, Korean Patent No.
10-1715293 (hereinafter, called patent document 0001’)
and Korean Patent Publication No. 2017-0090371A
(hereinafter, called ‘patent document 0002’) propose a
wheelchair structure driving by an electric drive like an
electric wheelchair since having an electric module
mounted on a conventional manual wheelchair.

[0007] Patent document 0001 relates to a subsidiary
driving device of a wheelchair including: a cylindrical fric-
tion rotor circumscribed on the outer face of a wheel of
the wheelchair and rotating in a state where it meets one
side of the wheel; a driving unit connected to a central
shaft of the friction rotor to rotate the friction rotor; and a
control unit electrically connected with the driving unit to
control drive according to a user’'s manipulation. The sub-
sidiary driving device of a wheelchair is simply mounted
on the existing manual wheelchair to provide motor driv-
ing efficiency for the existing wheelchair. The existing
electric wheelchair is difficult to be loaded on a vehicle
due to its size and weight, but the manual wheelchair on
which the subsidiary driving device is mounted is easy
to carry and load due to its foldable function.

[0008] Patent document 0002 relates to a detachable
electric drive device which is detachably mounted on a
manual wheelchair that a user drives wheels by hands
so as to convert the manual wheelchair into an electric
wheelchair of which wheels are driven automatically by
electric power. Especially, the detachable electric drive
device makes it possible to distribute electric wheelchairs
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at a low cost since being detachable and converting the
manual wheelchair into the electric wheelchair regard-
less of forms and sizes of wheelchairs. The detachable
electric drive device includes: drive modules respectively
mounted on mounting frames supporting both wheels of
the wheelchair and transmitting rotary power of rollers to
the wheels when the rollers meet the wheels; and a con-
trol module for controlling driving of the drive modules.
[0009] The subsidiary driving device of a wheelchair
disclosed in the patent document 0001 and the detach-
able electric drive device disclosed in the patent docu-
ment 0002 are mounted on manual wheelchairs to make
the wheelchairs move electrically like electric wheel-
chairs. However, the patent document 0001 and the pat-
ent document 0002 have weak safety, for instance, the
rollers and the wheels of the wheelchair may slip or the
user is injured since the user’s finger gets caught be-
tween the roller and the wheelchair.

PATENT LITERATURE
Patent Documents
[0010]
Patent Document 0001: Korean Patent No.
10-1715293 B1 (March 06, 2017)

Patent Document 0002: Korean Patent Publication
No. 10-2017-0090371A (August 07, 2017)

SUMMARY OF THE INVENTION

[0011] Accordingly, the present invention has been
made to solve the above-mentioned problems occurring
in the prior arts, and itis an object of the presentinvention
to provide a combined structure of an electric drive wheel
for a wheelchair, which allows a user to easily assemble
an electric drive wheel to a wheelchair in a short time,
thereby providing excellent assemblability and stability.
[0012] To accomplish the above object, according to
the presentinvention, there is provided a combined struc-
ture of an electric drive wheel for a wheelchair, in which
an electric drive wheel having a hub motor is combined
with a frame of the wheelchair, the combined structure
of the electric drive wheel including: a fixing part fixed on
the hub motor; and a fixing lever for closely fixing the
fixing part to the frame.

[0013] Here, the combined structure of the electric
drive wheel for the wheelchair further includes: a shaft
hole formed at the center of the side of a housing of the
hub motor of the electric drive wheel; a plurality of screw
holes formed around the shaft hole; a fixing flange formed
on the fixing part having a plurality of coupling holes
screw-coupled with the plurality of screw holes of the hub
motor by coupling members passing through the coupling
holes; one side fixing shaft extending from the center of
the fixing flange in one side and inserted into the shaft
hole of the hub motor; the other side fixing shaft extending
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from the center of the fixing flange in the other side, pass-
ing through the fixing holes formed in the frame, and hav-
ing a screw hole formed at the center thereof; and fixing
rings which receive the other side fixing shaft of the fixing
part passing through the fixing hole of the frame, wherein
the fixing lever closely fixes the fixing flange of the fixing
part and the fixing rings onto both sides of the frame.
[0014] Moreover, a shaft member is formed atthe cent-
erofthe side of the housing of the hub motor of the electric
drive wheel, and the shaft member has a screw hole
formed therein. The fixing part includes: a fixing body
having a shaft hole formed in the middle thereof; and a
fixing shaft inserted and fixed into the shaft hole of the
fixing body, the fixing shaft receiving the shaft member
ofthe hub motor therein to fix the shaft member and pass-
ing through the fixing hole formed in the frame. The fixing
lever closely fixes the fixing body of the fixing part onto
the side of the frame.

[0015] Furthermore, the fixing lever includes: a shaft
screw-coupled with the screw hole of the other side fixing
shaft accommodated in the fixing ring; an eccentric lever
of which the lower portion is eccentrically coupled with
the other side of the shaft; and a moving body disposed
atthe shaft between the fixing ring and the eccentric lever
so as to move right and left from the one side of the shaft
to the other side of the shaft, one side of the moving body
being closely fixed onto the fixing ring by the eccentric
lever and the other side of the moving body having a
groove which meets the outer circumferential surface of
the lower portion of the eccentric lever.

[0016] Alternatively, the fixing lever includes: a shaft
screw-coupled with the screw hole of the shaft member
accommodated in the fixing shaft; an eccentric lever of
which the lower portion is eccentrically coupled with the
other side of the shaft; and a moving body receiving the
shaft therein, disposed to move right and left from the
one side of the shaft to the other side of the shaft, one
side of the moving body being closely fixed onto the fixing
shaft by the eccentric lever and the other side of the mov-
ing body having a groove which meets the outer circum-
ferential surface of the lower portion ofthe eccentriclever.
[0017] Here, the fixing lever further includes an elastic
member disposed between the fixing ring and the moving
body in the state where the fixing lever receives the shaft
therein.

[0018] Alternatively, the fixing lever furtherincludes an
elastic member disposed between the fixing shaft and
the moving body in the state where the fixing lever re-
ceives the shaft therein.

[0019] In addition, the combined structure of the elec-
tric drive wheel for the wheelchair further includes afixing
ring which receives the fixing shaft passing through the
fixing hole of the frame therein, wherein the fixing lever
closely fixes the fixing body and the fixing ring onto both
sides of the frame.

[0020] Moreover, anuneven partis formed onthe other
side of the fixing flange.

[0021] Furthermore, uneven parts are respectively
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formed on one side and the other side of the fixing ring.
[0022] Additionally, an uneven part is formed on one
side of the moving body.

[0023] In addition, the combined structure of the elec-
tricdrive wheel for the wheelchair furtherincludes a pack-
ing member in which the other side fixing shaft is accom-
modated and which is disposed at one side of the other
side fixing shaft and is inserted and fixed into the fixing
hole of the frame.

[0024] Moreover, there are two fixing rings, and a gap
adjustable fixing ring is disposed between the two fixing
rings.

[0025] Furthermore, the combined structure of the

electric drive wheel for the wheelchair further includes a
reinforcing sleeve inserted and fixed into the fixing hole
of the frame and receiving the other side fixing shaft
therein.

[0026] Additionally, the fixing body includes: a groove
formed on an upper portion of the fixing body; and a stop-
per of which one side is inserted and fixed into the groove
of the fixing body and the other side is inserted and fixed
into the fixing hole located in the upward direction of the
fixing shaft, among the fixing holes of the frame, in order
to prevent rotation of the fixing body.

[0027] In addition, the combined structure of the elec-
tric drive wheel for the wheelchair further includes an
auxiliary stopper including a front side auxiliary stopper
coupled to the front side of the other side of the fixing
body to be arranged at the front side of the frame and a
rear side auxiliary stopper coupled to the rear side of the
other side of the fixing body to be arranged at the rear
side of the frame in order to prevent rotation of the fixing
body.

[0028] As described above, the combined structure of
the electric drive wheel for the wheelchair according to
the present invention includes: the fixing part having the
fixing plate coupled to the side of the housing of the hub
motor of the electric drive wheel, and one side fixing shaft
and the other side fixing shaft respectively formed at both
sides of the fixing plate; the fixing ring which receives the
other side fixing shaft of the fixing part therein; and the
fixing lever for respectively fixing the fixing plate of the
fixing part and the fixing ring onto both sides of the frame
of the wheelchair. Therefore, the combined structure of
the electric drive wheel for the wheelchair according to
the present invention allows a user to easily assemble
the electric drive wheel to a wheelchair in a short time,
thereby providing excellent assemblability and stability.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The above and other objects, features and ad-
vantages of the present invention will be apparent from
the following detailed description of the preferred embod-
iments of the invention in conjunction with the accompa-
nying drawings, in which:

FIG. 1 is a perspective view schematically il-



FIG.

FIG.

FIG.

FIG.

FIG.

FIGS. 7 and 8

FIG.

FIG.

FIG.

FIG.

FIG.

FIG.

FIG.

FIG.

FIG.

FIG.

FIG.

FIG.

2

3

4

5

6

9

10

11

12

13

14

15

16

17

18

19

20

5 EP 3 878 418 A1 6

lustrating a combined structure of an
electric drive wheel for a wheelchair
according to a first preferred embodi-
ment of the present invention;

is an exploded perspective view of FIG.
1;

is an exploded sectional view taken
along the line of A-A of FIG. 2;

is a sectional view illustrating a com-
bined state of FIG. 3;

is an exploded lateral view schemati-
cally illustrating a state where a drive
wheel is separated from a frame of a
wheelchair;

is a side view schematically illustrating
a state where the drive wheel is com-
bined with the frame of the wheelchair;
are sectional views schematically illus-
trating an operational state of a fixing
lever;

is an exploded sectional view sche-
matically illustrating a state where a
packing member is separated from a
fixing hole of the frame;

is a sectional view illustrating a com-
bined state of FIG. 9;

is an exploded perspective view sche-
matically illustrating a fixing ring for ad-
justing a clearance between two fixing
rings;

is a perspective view showing a com-
bined state of FIG. 11;

is an exploded sectional view sche-
matically illustrating a gap adjustable
fixing ring disposed between two fixing
rings;

is a sectional view showing a combined
state of FIG. 13;

is an exploded perspective view sche-
matically illustrating a combined struc-
ture of an electric drive wheel for a
wheelchair according to a second pre-
ferred embodiment of the present in-
vention;

is a perspective view showing a com-
bined state of FIG. 15;

is an exploded sectional view taken
along the line of B-B of FIG. 15;

is a sectional view showing a combined
state of FIG. 17;

is an exploded perspective view sche-
matically illustrating a state where a fix-
ing part of a combined structure of an
electric drive wheel for a wheelchair
according to a third preferred embodi-
ment of the present invention is sepa-
rated from a pipe-shaped frame;

is a perspective view showing a com-
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bined state of FIG. 19;

is an exploded perspective view sche-
matically illustrating a state where a fix-
ing part of a combined structure of an
electric drive wheel for a wheelchair
according to a third preferred embodi-
ment of the present invention is sepa-
rated from a plate-shaped frame;

is a perspective view showing a com-
bined state of FIG. 21;

is an exploded sectional view taken
along the line of C-C of FIG. 21;

is a sectional view showing a combined
state of FIG. 23;

is an exploded perspective view sche-
matically illustrating fixing rings and a
gap adjustable fixing ring of the com-
bined structure of an electric drive
wheel for a wheelchair according to the
third preferred embodiment of the
present invention;

is a perspective view showing a com-
bined state of FIG. 25;

is an exploded sectional view taken
along the line of D-D of FIG. 25; and
is a sectional view showing the com-
bined state of FIG. 25.

FIG. 21

FIG. 22
FIG. 23
FIG. 24

FIG. 25

FIG. 26
FIG. 27

FIG. 28

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0030] Hereinafter, preferred embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings. Of course, the pro-
tective scope of the presentinvention is not limited to the
following embodiments, and may be variously modified
and carried out by those skilled in the art within the scope
of the technical spirit of the present invention.

[0031] FIG. 1is a perspective view schematically illus-
trating a combined structure of an electric drive wheel for
a wheelchair according to a first preferred embodiment
of the present invention, and FIG. 2 is an exploded per-
spective view of FIG. 1.

[0032] The combined structure of the electric drive
wheel for the wheelchair according to the first preferred
embodiment of the present invention includes a fixing
part 10 and a fixing lever 30 as shown in FIGS. 1 and 2.
[0033] First, an electric drive wheel 3 may be replaced
with non-electric drive wheels of wheelchairs with various
kinds (see FIG. 5 and FIG. 6-1), such as the existing
manual wheelchairs.

[0034] As shown in FIGS. 1 and 2, the electric drive
wheel 3 includes a hub motor 31, a hub 32, a plurality of
spokes 33, a rim (not shown), and a tire 35, and may
further include a hand rim (not shown).

[0035] The hub 32 is rotated while surrounding the hub
motor 31 to be combined with the hub motor, and is ro-
tated by operation of the hub motor 31.
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[0036] The plurality of spokes 33 are arranged be-
tween the hub 32 and the rim (not shown), and the tire
35 is fixed and mounted on the rim (not shown).

[0037] Moreover, as shown in FIG. 2, a shaft hole 313
may be formed in the middle of the side of a housing 311
of the hub motor 31.

[0038] A plurality of screw holes 314 are radially
formed in the side of the housing 311 at regular intervals
around the shaft hole 313 of the hub motor 31.

[0039] FIG.3isanexploded sectional view taken along
the line of A-A of FIG. 2, and FIG. 4 is a sectional view
illustrating a combined state of FIG. 3.

[0040] Next, as shown in FIGS. 2 and 3, the fixing part
10, for instance, includes a fixing flange 110, one side
fixing shaft 120, and the other side fixing shaft 130.
[0041] Coupling holes 111, through which coupling
members 5 such as bolts pass, are formed around the
center of the fixing flange 110 radially at regular intervals.
[0042] The coupling members 5 pass through the cou-
pling holes 111, and are respectively screw-coupled with
a plurality of screw holes 314 formed in the side of the
housing 311 of the hub motor 31.

[0043] The other side of the fixing flange 110, which is
the opposite side, may be closely fixed onto one side of
the plate-shaped frame 2 disposed on the one side of
the wheelchair 1 as shown in FIG. 4.

[0044] In order to prevent slip between the other side
of the fixing flange 110 and the one side of the frame 2
and to reinforce fixation power of the fixing flange 110
closely fixed onto the one side of the frame 2, as shown
in FIG. 2, uneven parts 112 are formed around the center
of the other side of the fixing flange 110 are formed ra-
dially at regular intervals.

[0045] The fixing shaft 120 of one side extends hori-
zontally to a predetermined length from the center of the
fixing flange 110 toward the one side of the fixing flange
110, and is inserted into the shaft hole 313 of the hub
motor 31.

[0046] The other side fixing shaft 130 extends horizon-
tally to a predetermined length from the center of the
fixing flange 110 toward the other side of the fixing flange
110 in a state where the fixing shaft 130 communicates
with the fixing shaft 120 of the one side, and passes
through the fixing hole 21 formed in the frame 2.

[0047] In order to adjust the height of the electric drive
wheel 3, a plurality of the fixing holes 21 of the frame 2
are formed at regular intervals in a vertical direction of
the frame 2.

[0048] The other side fixing shaft 130 passes through
the fixing hole 21 of the frame 2 and is exposed to a
predetermined length in an outward direction of the other
side of the frame 2.

[0049] A screw hole 131 is formed at the center of the
other side fixing shaft 130 to horizontally extend along
the other side fixing shaft 130 to a predetermined length.
[0050] Next, fixing rings 20 are disposed.

[0051] The other side fixing shaft 130 which is exposed
to the predetermined length in the outward direction of
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the other side of the frame after passing through the fixing
hole 21 of the frame 2 is accommodated in the inner face
of the fixing ring 20.

[0052] As shown in FIG. 4, one side of the fixing ring
20 is closely fixed onto the other side of the plate-shaped
frame 2.

[0053] Inorder to prevent slip between the one side of
the fixing ring 20 and the other side of the frame 2 and
to reinforce fixation power of the fixing ring 20 closely
fixed onto the other side of the frame 2, uneven parts 201
are formed around the center of the one side of the fixing
ring 20 are formed radially at regular intervals.

[0054] Next, the fixing lever 30 is disposed.

[0055] As shown in FIG. 4, the fixing lever 30 closely
fastens the fixing flange 110 of the fixing part 10 and the
fixing ring 20 onto both sides of the plate-shaped frame 2.
[0056] The fixing lever 30 may be one of various kinds,
forinstance, as shownin FIGS. 2 and 3, is a quick release
lever including the shaft 310, an eccentric lever 320, and
a moving body 330.

[0057] The shaft 310 is screw-coupled with the screw
hole 131 of the other side fixing shaft 130 accommodated
in the fixing ring 20.

[0058] A lower portion of the eccentric lever 320 is ec-
centrically combined with the other side of the shaft 310.
[0059] The shaft 310 disposed between the fixing ring
20 and the eccentric lever 320 horizontally passes
through the center of the moving body 330, and the mov-
ing body 330 is disposed on the shaft 310 located be-
tween the fixing ring 20 and the eccentric lever 320 to
move right and left from one side of the shaft 310 to the
other side.

[0060] One side ofthe moving body 330 is closely fixed
onto the other side of the fixing ring 20 by the eccentric
lever 320.

[0061] In order to prevent slip between the one side of
the moving body 330 and the other side of the fixing ring
20 and to reinforce fixation power of the moving body
330 and the fixing ring 20, as shown in FIG. 2, uneven
parts 201 are formed around the center of the other side
of the fixing ring 20 are formed radially atregular intervals,
and uneven parts 332 are formed around the center of
the one side of the moving body 330 radially at regular
intervals.

[0062] A groove 331 meeting the outer circumferential
surface of a lower portion of the eccentric lever 320 is
formed on the other side of the moving body 330 in one-
sided direction of the moving body 330 to be concave to
a predetermined depth.

[0063] FIG.5isan exploded lateral view schematically
illustrating a state where a drive wheel is separated from
a frame of a wheelchair, and FIG. 6 is a side view sche-
matically illustrating a state where the drive wheelis com-
bined with the frame of the wheelchair.

[0064] As described above, the combined structure of
the electric drive wheel for the wheelchair according to
the presentinvention can provide excellent assemblabil-
ity and stability since allowing a user to easily assemble
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the electric drive wheel 3 to the frame 2 of the wheelchair
1 in a short time as shown in FIGS. 5 and 6.

[0065] FIGS.7 and 8 are sectional views schematically
illustrating an operational state of a fixing lever.

[0066] As showninFIG. 7, when a user who uses the
wheelchair 1 ora guardian for the user rotates and moves
an upper portion of the eccentric lever 320 in the upward
direction of the frame 2, the shaft 310 moves in the di-
rection of the other side of the shaft 310 and a right and
left gap D1 between the central portion of the shaft 321
of the lower portion of the eccentric lever 320 and the
other side of the moving body 330 gets gradually wider,
so that the moving body 330 moves in the direction of
the one side of the shaft 310 to be closely fixed onto the
fixing ring 20 and the fixing flange 110 and the fixing ring
20 are closely fixed onto both sides of the frame 20.
[0067] As shown in FIG. 8, when the upper portion of
the eccentric lever 320 is rotated and moved in a down-
ward direction of the frame 2, the shaft 310 moves in the
direction of the one side of the shaft 310 and the right
and left gap D1 between the central portion of the shaft
321 of the lower portion of the eccentric lever 320 and
the other side of the moving body 330 gets gradually
narrower, so that the moving body 330 moves in the di-
rection of the other side of the shaft 310 so as to release
fixation power between the moving body 330 and the
fixing ring 20 and fixation power between the fixing flange
110 and the fixing ring 20 respectively fixed onto both
sides of the frame 2.

[0068] Inorderto allow smooth rightand left movement
of the moving body 330 and to prevent loosening of the
shaft 310, as shown in FIGS. 2, 3, 7 and 8, the fixing
lever 30 further includes an elastic member 340.

[0069] The shaft 310 is inserted into the elastic mem-
ber 340, and the elastic member 340 may be a washer
spring or the like disposed between the fixing ring 20 and
the moving body 330.

[0070] FIG. 9 is an exploded sectional view schemat-
ically illustrating a state where a packing member is sep-
arated from a fixing hole of the frame, and FIG. 10 is a
sectional view illustrating a combined state of FIG. 9.
[0071] Next, as shown in FIGS. 9 and 10, a packing
member 40 is disposed in order to prevent movement of
the other side fixing shaft 130, which passes through the
fixing hole 21 of the frame 2 and is inserted and fixed into
the fixing hole 21, and to enhance fixation power of the
other side fixing shaft 130.

[0072] The packing member 40 may be formed in var-
ious shapes, forinstance, aring shape, and may be made
with elastic materials of various kinds.

[0073] The other side fixing shaft 130 is inserted into
the packing member 40, and the packing member 40 is
disposed at one side of the other side fixing shaft 130.
[0074] The other side of the packing member 40 is in-
serted and fixed into one side of the fixing hole 21 of the
frame 2 to a predetermined depth.

[0075] In order to easily insert and fix the other side of
the packing member 40 into the one side of the fixing

10

15

20

25

30

35

40

45

50

55

hole 21 to the predetermined depth, an inclined surface
401 inwardly inclined from one side to the other side of
the packing member 40 is formed on the outer circum-
ferential surface of the packing member 40.

[0076] FIG. 11 is an exploded perspective view sche-
matically illustrating a fixing ring for adjusting a clearance
between two fixing rings, FIG. 12 is a perspective view
showing a combined state of FIG. 11, FIG. 13 is an ex-
ploded sectional view schematically illustrating a gap ad-
justable fixing ring disposed between two fixing rings,
and FIG. 14 is a sectional view showing a combined state
of FIG. 13.

[0077] Next, in order to enhance durability of the plate-
shaped frame 2 and to adjust a right and left gap D2
between the frame 2 and the moving body 330, as shown
in FIGS. 11 to 14, there are two fixing rings 20 and at
least one gap adjustable fixing ring 50 disposed between
the two fixing rings 20.

[0078] Forinstance, the combined structure according
to the present invention has a plurality of the fixing parts
10, and the right and left lengths from the one side to the
other side of the other side fixing shafts 130 of the plural
fixing parts 10 may be different from one another.
[0079] The number of the gap adjustable fixing rings
50 may be increased or decreased depending on the
right and left length of the other side fixing shaft 130 of
the fixing part 10 passing through any one of the fixing
holes 21 of the frame 2.

[0080] Astherightand leftlength ofthe other side fixing
shaft 130 of the fixing part 10 gets greater, the number
of the gap adjustable fixing rings 50 disposed between
the two fixing rings 20 gets increased, so that the right
and left gap D2 between the frame 2 and the moving
body 330 gets wider.

[0081] Astherightand leftlength ofthe other side fixing
shaft 130 of the fixing part 10 gets shorter, the number
of the gap adjustable fixing rings 50 disposed between
the two fixing rings 20 gets decreased, so that the right
and left gap D2 between the frame 2 and the moving
body 330 gets shorter.

[0082] FIG. 15 is an exploded perspective view sche-
matically illustrating a combined structure of an electric
drive wheel for a wheelchair according to a second pre-
ferred embodiment of the presentinvention, FIG. 16 is a
perspective view showing a combined state of FIG. 15,
FIG. 17 is an exploded sectional view taken along the
line of B-B of FIG. 15, and FIG. 18 is a sectional view
showing a combined state of FIG. 17.

[0083] Next, the combined structure of the electric
drive wheel for the wheelchair according to the second
preferred embodiment of the present invention is the
same as the first preferred embodiment. However, if the
frame 2 is formed in a pipe shape as shown in FIGS. 15
to 18, a reinforcing sleeve 60 may be inserted and fixed
into any one of the fixing holes 21 formed in one side and
the other side of the pipe-shaped frame 2 in a vertical
direction of the frame 2 at regular intervals.

[0084] The other side fixing shaft 130 is horizontally
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accommodated in the reinforcing sleeve 60.

[0085] Becauseacontactareabetween the reinforcing
sleeve 60 and the other side fixing shaft 130 can get
wider, it is easily prevented that the other side fixing shaft
130 is transformed, and due to the reinforcing sleeve 60,
it is also prevented that the fixing holes 21 of the frame
2 are transformed and the fixing holes 21 are reinforced.
[0086] FIG. 19 is an exploded perspective view sche-
matically illustrating a state where a fixing part of a com-
bined structure of an electric drive wheel for a wheelchair
according to a third preferred embodiment of the present
invention is separated from a pipe-shaped frame, FIG.
20 is a perspective view showing a combined state of
FIG. 19, FIG. 21 is an exploded perspective view sche-
matically illustrating a state where a fixing part of a com-
bined structure of an electric drive wheel for a wheelchair
according to a third preferred embodiment of the present
invention is separated from a plate-shaped frame, FIG.
22 is a perspective view showing a combined state of
FIG. 21, FIG. 23 is an exploded sectional view taken
alongtheline of C-C of FIG. 21, and FIG. 24 is a sectional
view showing a combined state of FIG. 23.

[0087] Next, the combined structure of the electric
drive wheel for the wheelchair according to the third pre-
ferred embodiment of the present invention is the same
as the first and second embodiments. However, as
shown in FIG. 19, a shaft member 315 may be formed
at the center of the side of the housing 311 of the hub
motor 31 of the electric drive wheel 3.

[0088] The shaft member 315 may horizontally extend
to a predetermined length in the direction of the fixing
hole 21 of the pipe-shaped frame 2, or may horizontally
extend to a predetermined length in the direction of the
fixing hole 21 of the plate-shaped frame 2 as shown in
FIG. 21.

[0089] Ascrew hole 316 may be formedinside the shaft
member 315.
[0090] A head part 317 may be formed at one side of

the shaft member 315 in various shapes, such as a hex-
agonal shape or a polygonal shape.

[0091] Furthermore, for another example, as shown in
FIGS. 19 to 24, the fixing part 10 includes a fixing body
140 and a fixing shaft 150.

[0092] A shaft hole 141 is formed in the middle of the
fixing body 140.
[0093] As shownin FIG. 23, first and second insertion

holes 142 and 143 communicating with the shaft hole
141 are formed at one side of the fixing body 140.
[0094] The fixing shaft 150 may be inserted and fixed
in various ways, for instance, is inserted and fixed after
passing through the shaft hole 141 or is inserted and
fixed after being screw-coupled with the shaft hole 141.
[0095] A head part 151 may be formed at one side of
the fixing shaft 150 in various shapes, such as a hexag-
onal shape or a polygonal shape.

[0096] The first insertion hole 142 has the shape cor-
responding to the head part 151 of the fixing shaft 150,
and the head part 151 of the fixing shaft 150 is inserted
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and fixed into the first insertion hole 142 in order to pre-
vent rotation of the fixing shaft 150.

[0097] Additionally, the second insertion hole 143 has
the shape corresponding to the head part 317 of the shaft
member 315, and the head part 317 of the shaft member
315 is inserted and fixed into the second insertion hole
143 in order to prevent rotation of the fixing body 140.
[0098] The shaft member 315 of the hub motor 31 is
accommodated and fixed into the fixing shaft 150.
[0099] The other side of the fixing shaft 150 passes
through any one of the fixing holes 21 formed in the frame
2 and is exposed to a predetermined length in the outward
direction of the other side of the frame 2.

[0100] The fixing lever 30 closely fixes the fixing body
140 of the fixing part 10 onto the one side of the frame 2.
[0101] The shaft 310 of the fixing lever 30 is screw-
coupled with a screw hole 3165 of the shaft member 315
accommodated in the fixing shaft 150.

[0102] The shaft 310 is accommodated in the elastic
member 340 of the fixing lever 30, and the elastic member
340 is disposed between the other side of the fixing shaft
150 and the one side of the moving body 330.

[0103] As described above, when the upper portion of
the eccentric lever 320 of the fixing lever 30 is rotated
and moved in the upward direction of the frame 2, the
shaft 310 moves in the direction of the other side of the
shaft 310 and the moving body 330 moves in the direction
of one side of the shaft 310, so that the fixing body 140
is closely fixed onto the one side of the frame 2 and the
elastic member 340 is compressed.

[0104] Moreover, when the upper portion of the eccen-
tric lever 320 of the fixing lever 30 is rotated and moved
in the downward direction of the frame 2, the shaft 310
moves in the direction of one side of the shaft 310 and
the moving body 330 moves in the direction of the other
side of the shaft 310 by elastic force of the expanded
elastic member 340 so that fixation power of the fixing
body 140 is released.

[0105] FIG. 25 is an exploded perspective view sche-
matically illustrating fixing rings and a gap adjustable fix-
ing ring of the combined structure of an electric drive
wheel for a wheelchair according to the third preferred
embodiment of the present invention, FIG. 26 is a per-
spective view showing a combined state of FIG. 25, FIG.
27 is an exploded sectional view taken along the line of
D-D of FIG. 25, and FIG. 28 is a sectional view showing
the combined state of FIG. 25.

[0106] Next, asshowninFIGS. 25 to 28, the other side
of the fixing shaft 150 passing through the fixing hole 21
of the frame 2 may be disposed inside the fixing ring 20.
[0107] As described above, there are two fixing rings
20, and at least one gap adjustable fixing ring 50 is dis-
posed between the two fixing rings 20.

[0108] The other side of the fixing shaft 150 can hori-
zontally pass through the fixing rings 20 and the gap ad-
justable fixing rings 50 in order.

[0109] When the upper portion of the eccentric lever
320 of the fixing lever 30 is rotated and moved in the
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upward direction of the frame 2, the shaft 310 moves in
the direction of the other side of the shaft 310 and the
moving body 330 moves in the direction of the one side
of the shaft 310, so that the fixing body 140 is closely
fixed onto the one side of the frame 2, the elastic member
340 is compressed, and the fixing rings 20 and the gap
adjustable fixing rings 50 are closed fixed in the direction
of the other side of the frame 2.

[0110] Furthermore, when the upper portion of the ec-
centric lever 320 of the fixing lever 30 is rotated and
moved in the downward direction of the frame 2, the shaft
310 moves in the direction of the one side of the shaft
310 and the moving body 330 moves in the direction of
the other side of the shaft 310 by elastic force of the
expanded elastic member 340 so as to release fixation
power among the fixing body 140, the fixing rings 2 and
the gap adjustable fixing rings 50.

[0111] Next,asshowninFIGS. 19,21 and 23, agroove
144 is formed on the upper portion of the fixing body 140.
[0112] The groove 144 may include one side groove
144a and the other side groove 144b.

[0113] The one side groove 144a is formed at the cen-
tral portion of the upper portion of the fixing body 140 to
a predetermined depth.

[0114] The other side groove 144b communicates with
the one side groove 144a, and is formed at the upper
portion of the other side, which is the opposite side of the
one side of the fixing body 140, to a predetermined depth.
[0115] Additionally, a stopper 70 is disposed in order
to prevent rotation of the fixing body 140.

[0116] The stopper 70 may include one side plate 710,
the other side plate 720, and a connection shaft 730.
[0117] The one side plate 710 is inserted and fixed into
the one side groove 144a of the groove 144 of the fixing
body 140.

[0118] The other side plate 720 is inserted and fixed
into the another fixing hole 21 located in the upward di-
rection of the fixing shaft 150, among the plurality of fixing
holes 21 upwardly formed in the frame 2 at regular inter-
vals.

[0119] The one side plate 710 and the other side plate
720 are formed to correspond to the fixing holes 21 of
the frame 2.

[0120] The connection shaft 730 is disposed between
the one side plate 710 and the other side plate 720 so
that the one side plate 710 and the other side plate 720
are connected with each other.

[0121] The connection shaft 730 is inserted and fixed
into the other side groove 144b of the groove 144 of the
fixing body 140.

[0122] Next, an auxiliary stopper 80 is disposed in or-
der to prevent rotation of the fixing body 140 more easily.
[0123] The auxiliary stopper 80 includes a front side
auxiliary stopper 810 and a rear side auxiliary stopper
820.

[0124] The front side auxiliary stopper 810 is coupled
to the front side of the other side, which is the opposite
side of the one side of the fixing body 140, by coupling
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members 7 so as to be arranged on the front side of the
frame 2.

[0125] The rear side auxiliary stopper 820 is detacha-
bly coupled to the rear side of the other side, which is the
opposite side of the one side of the fixing body 140, by
the coupling members 7 so as to be arranged on the rear
side of the frame 2.

[0126] The coupling members 7 may be bolts or the
likes, which are screw-coupled with the front side auxil-
iary stopper 810 and the front side of the other side of
the fixing body 140 in order and are screw-coupled with
the rear side auxiliary stopper 820 and the rear side of
the other side of the fixing body 140 in order.

Claims

1. A combined structure of an electric drive wheel for
a wheelchair, in which an electric drive wheel having
a hub motor is combined with a frame of the wheel-
chair, the combined structure of the electric drive
wheel comprising:

a fixing part fixed on the hub motor; and
a fixing lever for closely fixing the fixing part to
the frame.

2. The combined structure of the electric drive wheel
according to claim 1, further comprising:

a shaft hole formed at the center of the side of
a housing of the hub motor of the electric drive
wheel;

a plurality of screw holes formed around the
shaft hole;

a fixing flange formed on the fixing part having
a plurality of coupling holes screw-coupled with
the plurality of screw holes of the hub motor by
coupling members passing through the coupling
holes;

one side fixing shaft extending from the center
of the fixing flange in one side and inserted into
the shaft hole of the hub motor;

the other side fixing shaft extending from the
center of the fixing flange in the other side, pass-
ing through the fixing holes formed in the frame,
and having a screw hole formed at the center
thereof; and

fixing rings which receive the other side fixing
shaft of the fixing part passing through the fixing
hole of the frame,

wherein the fixing lever closely fixes the fixing
flange of the fixing part and the fixing rings onto
both sides of the frame.

3. The combined structure of the electric drive wheel
according to claim 1,
wherein a shaft member is formed at the center of
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the side of the housing of the hub motor of the electric
drive wheel, and the shaft member has a screw hole
formed therein, wherein the fixing part includes: a
fixing body having a shaft hole formed in the middle
thereof; and a fixing shaft inserted and fixed into the
shaft hole of the fixing body, the fixing shaft receiving
the shaft member of the hub motor therein to fix the
shaft member and passing through the fixing hole
formed in the frame, and

wherein the fixing lever closely fixes the fixing body
of the fixing part onto the side of the frame.

The combined structure of the electric drive wheel
according to claim 2, wherein the fixing lever in-
cludes:

a shaft screw-coupled with the screw hole of the
other side fixing shaft accommodated in the fix-
ing ring;

an eccentric lever of which the lower portion is
eccentrically coupled with the other side of the
shaft; and

a moving body disposed at the shaft between
the fixing ring and the eccentric lever so as to
move right and left from the one side of the shaft
to the other side of the shaft, one side of the
moving body being closely fixed onto the fixing
ring by the eccentric lever and the other side of
the moving body having a groove which meets
the outer circumferential surface of the lower
portion of the eccentric lever.

The combined structure of the electric drive wheel
according to claim 3, wherein the fixing lever in-
cludes:

a shaft screw-coupled with the screw hole of the
shaftmember accommodated in the fixing shaft;
an eccentric lever of which the lower portion is
eccentrically coupled with the other side of the
shaft; and

a moving body receiving the shaft therein, dis-
posed to move right and left from the one side
of the shaft to the other side of the shaft, one
side of the moving body being closely fixed onto
the fixing shaft by the eccentric lever and the
other side of the moving body having a groove
which meets the outer circumferential surface
of the lower portion of the eccentric lever.

The combined structure of the electric drive wheel
according to claim 4, wherein the fixing lever further
includes an elastic member disposed between the
fixing ring and the moving body in the state where
the fixing lever receives the shaft therein.

The combined structure of the electric drive wheel
according to claim 5, wherein the fixing lever further
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10.

1.

12.

13.

14.

15.

16.

includes an elastic member disposed between the
fixing shaft and the moving body in the state where
the fixing lever receives the shaft therein.

The combined structure of the electric drive wheel
according to claim 3, further comprising:

a fixing ring which receives the fixing shaft pass-
ing through the fixing hole of the frame therein,
wherein the fixing lever closely fixes the fixing
body and the fixing ring onto both sides of the
frame.

The combined structure of the electric drive wheel
according to claim 2, wherein an uneven part is
formed on the other side of the fixing flange.

The combined structure of the electric drive wheel
according to claim 2 or 8, wherein uneven parts are
respectively formed on one side and the other side
of the fixing ring.

The combined structure of the electric drive wheel
according to claim 4 or 5, wherein an uneven part is
formed on one side of the moving body.

The combined structure of the electric drive wheel
according to claim 2, further comprising:

a packing member in which the other side fixing shaft
is accommodated and which is disposed at one side
of the other side fixing shaft and is inserted and fixed
into the fixing hole of the frame.

The combined structure of the electric drive wheel
according to claim 2 or 8, wherein there are two fixing
rings, and a gap adjustable fixing ring is disposed
between the two fixing rings.

The combined structure of the electric drive wheel
according to claim 2, further comprising:
areinforcing sleeve inserted and fixed into the fixing
hole of the frame and receiving the other side fixing
shaft therein.

The combined structure of the electric drive wheel
according to claim 3, wherein the fixing body in-
cludes:

agroove formed on an upper portion of the fixing
body; and

a stopper of which one side is inserted and fixed
into the groove of the fixing body and the other
side is inserted and fixed into the fixing hole lo-
cated in the upward direction of the fixing shaft,
among the fixing holes of the frame, in order to
prevent rotation of the fixing body.

The combined structure of the electric drive wheel
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according to claim 3, further comprising:

an auxiliary stopper including a front side auxiliary
stopper coupled to the front side of the other side of
the fixing body to be arranged at the front side of the
frame and a rear side auxiliary stopper coupled to
the rear side of the other side of the fixing body to
be arranged at the rear side of the frame in order to
prevent rotation of the fixing body.
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