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(54) Rolling device having step-climbing function

(57) A rolling device (1) includes an axle (2) rotatable
about an axis (C), a plurality of first rolling members (3),
and a plurality of second rolling members (5). The first
rolling members (3) are connected fixedly to the axle (2).
Each of the first rolling members (3) includes a first body
(30) having a first rolling surface (31) that is contactable
with the ground surface and that is spaced apart from
the axis (C) by a first radius (L1). Any two adjacent ones
of the first rolling members (3) define an accommodating
space (4) therebetween. Each of the second rolling mem-
bers (5) is disposed movably within the accommodating
space (4) between two adjacent ones of the first rolling
members (3). Each of the second rolling members (5)
includes a second body (50) having a second rolling sur-
face (51) that is contactable with the ground surface and
that is spaced apart from the axis (C) by a second radius
(L2). Each of the second rolling members (5) is movable
relative to the first rolling members (3) between a retract-
ed position whereat the second radius (L2) is not more
than the first radius (L1), and an extended position
whereat the second radius (L2) is more than the first ra-
dius (L1).
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Description

[0001] This invention relates to a rolling device, and
more particularly to a rolling device having step-climbing
function.
[0002] A wheel or castor is a rolling device, has a cir-
cular outline, and is typically rotatable about a rotating
axis. When the wheel is mounted to an article to be
moved, and when the article is pushed or pulled, the
wheel can roll on the ground surface. For example, when
a plurality of castors are mounted to a luggage case, the
luggage case can be moved conveniently in a labor-sav-
ing manner.
[0003] However, such a wheel is only suitable for roll-
ing on a flat surface, and is difficult to use on a stepped
surface. In the case of a luggage case, when it is desired
to move the luggage case on the stepped surface, the
luggage case must be lifted, thereby resulting in difficulty
in moving the luggage case.
[0004] The object of this invention is to provide a rolling
device having step-climbing function.
[0005] According to this invention, a rolling device in-
cludes an axle rotatable about an axis, a plurality of first
rolling members, and a plurality of second rolling mem-
bers. The first rolling members are connected fixedly to
the axle. Each of the first rolling members includes a first
body having a first rolling surface that is contactable with
the ground surface and that is spaced apart from the axis
by a first radius. Any two adjacent ones of the first rolling
members define an accommodating space therebe-
tween. Each of the second rolling members is disposed
movably within the accommodating space between two
adjacent ones of the first rolling members. Each of the
second rolling members includes a second body having
a second rolling surface that is contactable with the
ground surface and that is spaced apart from the axis by
a second radius. Each of the second rolling members is
movable relative to the first rolling members between a
retracted position whereat the second radius is not more
than the first radius, and an extended position whereat
the second radius is more than the first radius.
[0006] As such, in a situation where the rolling device
is used on a stepped surface that has a first horizontal
surface portion, a second horizontal surface portion high-
er than the first horizontal surface portion, and a connect-
ing surface portion connected between the first and sec-
ond horizontal surface portions, when each of the second
rolling members is disposed at the extended position,
and when the rolling device is rolled on the first horizontal
surface portion toward the connecting surface portion,
one of the second rolling members may come into contact
with the second horizontal surface portion to allow the
rolling device to roll onto the second horizontal surface
portion.
[0007] These and other features and advantages of
this invention will become apparent in the following de-
tailed description of the preferred embodiments of this
invention, with reference to the accompanying drawings,

in which:

Fig. 1 is an exploded perspective view of the first
preferred embodiment of a rolling device according
to this invention;
Fig. 2 is a fragmentary sectional view of the first pre-
ferred embodiment, illustrating a retracted position
of a second rolling member;
Fig. 3 is a view similar to Fig. 2 but illustrating an
extended position of the second rolling member;
Fig. 4 is a fragmentary sectional view illustrating
modified first and second positioning mechanisms;
Fig. 5 is a schematic side view of the first preferred
embodiment, illustrating that the second rolling
member is disposed at the retracted position when
the rolling device is moved on a flat surface;
Fig. 6 is schematic side view of the first preferred
embodiment, illustrating that the second rolling
member is disposed at the extended position when
the rolling device is moved on a stepped surface;
Fig. 7 is a schematic side view illustrating that the
rolling device may include four second rolling mem-
bers;
Fig. 8 is a perspective view of the second preferred
embodiment of a rolling device according to this in-
vention;
Fig. 9 is a fragmentary sectional view of the second
preferred embodiment, illustrating that two pushbut-
tons are biased to extend from a second body;
Fig. 10 is a view similar to Fig. 9 but illustrating the
two pushbuttons are retracted into the second body;
Fig. 11 is a view similar to Fig. 10 but illustrating the
two pushbuttons are biased to extend from the sec-
ond body, and are engaged respectively into two po-
sitioning holes; and
Fig. 12 is a view similar to Fig. 11 but illustrating that
the two pushbuttons are engaged respectively into
another two positioning holes.

[0008] Before the present invention is described in
greater detail in connection with the preferred embodi-
ments, it should be noted that similar elements and struc-
tures are designated by like reference numerals through-
out the entire disclosure.
[0009] Referring to Fig. 1, the first preferred embodi-
ment of a rolling device 1 according to this invention in-
cludes an axle 2 rotatable about an axis (C), a plurality
of first rolling members 3 connected fixedly to the axle 2
and angularly spaced apart from each other such that
any two adjacent ones of the first rolling members 3 de-
fine an accommodating space 4 therebetween, a plurality
of second rolling members 5 each disposed movably
within the accommodating space 4 between two adjacent
first rolling members 3, and a plurality of reinforcing units
6 each connected between two adjacent first rolling mem-
bers 3. The first rolling members 3 cooperate with the
second rolling members 5 to constitute a wheel body dis-
posed around the axle 2. In this embodiment, the number

1 2 



EP 2 927 019 A1

3

5

10

15

20

25

30

35

40

45

50

55

of the first rolling members 3 is three. That is, the rolling
device 1 includes three accommodating spaces 4, three
second rolling members 5, and three reinforcing units 6.
[0010] Each first rolling member 3 includes a first body
30 having a first rolling surface 31 that is contactable with
the ground surface. Each second rolling member 5 In-
cludes a second body 50 having a second rolling surface
51 that is contactable with the ground surface, and a first
positioning mechanism 52 disposed at the second body
50. Each second rolling member 5 is movable relative to
the first rolling members 3 between a retracted position
shown in Fig. 2 and an extended position shown in Fig. 3.
[0011] With particular reference to Figs. 1 and 2, each
reinforcing unit 6 includes two reinforcing walls 61 con-
nected respectively to two opposite sides of each of the
two adjacent first rolling members 3, and a second posi-
tioning mechanism 62 disposed on the two reinforcing
walls 61.
[0012] With particular reference to Figs. 2 and 3, each
second positioning mechanism 62 cooperates with the
first positioning mechanism 52 of the corresponding sec-
ond rolling member 5 to maintain the corresponding sec-
ond rolling member 5 at a selected one of the retracted
position and the extended position. In this embodiment,
each first positioning mechanism 52 includes a plurality
of positioning holes 521 formed through the correspond-
ing second body 50, and each second positioning mech-
anism 62 includes a plurality of positioning pins 621 each
extending through the corresponding positioning hole
521 and two corresponding reinforcing walls 61. Alterna-
tively, with particular reference to Fig. 4, each first posi-
tioning mechanism 52 may include a plurality of threaded
holes 522 formed through the second body 50 of the cor-
responding second rolling member 5, and each second
positioning mechanism 62 may include a plurality of po-
sitioning bolts 622 each extending through the corre-
sponding threaded hole 522 and two corresponding re-
inforcing walls 61.
[0013] With particular reference to Fig. 5, each first roll-
ing surface 31 is spaced apart from the axis (C) by a first
radius L1, and each second rolling surface 51 is spaced
apart from the axis (C) by a second radius L2. As shown
in Fig. 5, when each second rolling member 5 is disposed
at the retracted position, it is retracted entirely into the
corresponding accommodating space (C), so that the
second radius L2 is not more than the first radius L1. In
this state, since the second radius L2 is proximate to the
first radius L1, the outline of the rolling device 1 is gen-
erally circular. As such, the first and second rolling sur-
faces 31, 51 cooperate to allow the rolling device 1 to roll
smoothly on a flat surface (A). The reinforcing walls 61
can promote the structural strength of the rolling device 1.
[0014] With particular reference to Fig. 6, when moved
on a stepped surface 7, each second rolling member 5
is disposed at the extended position, and projects par-
tially from the corresponding accommodating space 4,
so that the second radius L2 is more than the first radius
L1. The stepped surface 7 has a first horizontal surface

portion 71, a second horizontal surface portion 72 higher
than the first horizontal surface portion 71, and a con-
necting surface portion 73 connected between the first
and second horizontal surface portions 71, 72. When the
rolling device 1 is rolled on the first horizontal surface
portion 71 toward the connecting surface portion 73, one
of the second rolling members 5 may come into contact
with the second horizontal surface portion 72 to allow the
rolling device 1 to roll onto the second horizontal surface
portion 72. It should be noted that, the step-climbing func-
tion of the rolling device 1 can be affected by the height
and inclination angle of the connecting surface portion
73.
[0015] With particular reference to Figs. 5 and 6, the
rolling device 1 is suitable for use on a luggage case (not
shown). When the suitable is moved on a flat surface (A),
each second rolling member 5 is disposed at the retracted
position. When the suitable is moved on a stepped sur-
face 7, each second rolling member 5 is disposed at the
extended position.
[0016] Alternatively, the number of the first rolling
members 3 may be changed according to different
needs. For example, the number of the first rolling mem-
bers 3 may be increased to four, as shown in Fig. 7. In
this case, the number of the accommodating spaces 4,
the second rolling members 5, and the reinforcing units
6 must be changed correspondingly.
[0017] Figs. 8 and 9 show the second preferred em-
bodiment of a rolling device according to this invention.
Unlike the first preferred embodiment, the rolling device
1 further includes a plurality of resilient members 8 each
disposed between the axle 2 and a respective one of the
second rolling members 5, each second rolling members
5 further includes two spring-biased balls or pushbuttons
53 that are extendable from and retractable into the sec-
ond body 50, and each reinforcing wall 61 is formed with
a plurality of positioning holes 63.
[0018] With particular reference to Fig. 9, when no ex-
ternal force is applied, each resilient member 8 is in a
fully stretched state, so that each spring-biased pushbut-
ton 53 is disposed outwardly of the corresponding ac-
commodating space 4 and is biased to project partially
from the corresponding second body 50. The two spring-
biased pushbuttons 53 can be pressed to allow the cor-
responding second rolling member 5 to be moved toward
the axle (2) such that the two spring-biased pushbuttons
53 are in slidable contact with the corresponding rein-
forcing walls 61, as shown in Fig. 10. With particular ref-
erence to Fig. 11, during movement of the corresponding
second rolling member 5 toward the axle 2, as soon as
the two spring-biased pushbuttons 53 are aligned re-
spectively with two positioning holes 63, the correspond-
ing second rolling member 5 can be released to maintain
the corresponding second rolling member 5 at a first po-
sition relative to the axle 2. When a force is applied to
further press the corresponding second rolling member
5, with particular reference to Fig. 12, the two spring-
biased pushbuttons 53 may move to align respectively
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with another two of the positioning holes 63. At this time,
when the corresponding second rolling member 5 is re-
leased, it can be maintained at a second position.
[0019] As such, by simply moving the second rolling
members 5 relative to the axle 2, the positions of the
second rolling members 5 can be adjusted easily without
removal of the second positioning mechanisms 62 (see
Fig. 1), so as to increase convenience during position
adjustment. If desired, the number of the positioning
holes 63 in each reinforcing wall 61 can be changed.
[0020] In view of the above, when each second rolling
member 5 is disposed at the extended position, the rolling
device 1 has step-climbing function. Thus, the object of
this invention is achieved.

Claims

1. A rolling device (1) including an axle (2) rotatable
about an axis (C), and a wheel body disposed around
the axle (2), characterized by the wheel body in-
cluding:

a plurality of first rolling members (3) connected
fixedly to the axle (2) and angularly spaced apart
from each other, each of the first rolling mem-
bers (3) including a first body (30) having a first
rolling surface (31) that is contactable with the
ground surface and that is spaced apart from
the axis (C) by a first radius (L1), any two adja-
cent ones of the first rolling members (3) defining
an accommodating space (4) therebetween;
and
a plurality of second rolling members (5) each
disposed movably within the accommodating
space (4) between two adjacent ones of the first
rolling members (3), each of the second rolling
members (5) including a second body (50) hav-
ing a second rolling surface (51) that is contacta-
ble with the ground surface and that is spaced
apart from the axis (C) by a second radius (L2),
each of the second rolling members (5) being
movable relative to the first rolling members (3)
between a retracted position whereat the sec-
ond radius (L2) is not more than the first radius
(L1), and an extended position whereat the sec-
ond radius (L2) is more than the first radius (L1).

2. The rolling device (1) as claimed in Claim 1, further
characterized by a plurality of reinforcing units (6)
each connected between two adjacent ones of the
first rolling members (3).

3. The rolling device (1) as claimed in Claim 2, char-
acterized in that each of the reinforcing units (6)
includes two reinforcing walls (61) connected re-
spectively to two opposite sides of each of two ad-
jacent ones of the first rolling members (3).

4. The rolling device (1) as claimed in Claim 3, further
characterized in that each of the second rolling
members (5) further includes a first positioning
mechanism (52) disposed at the second body (50),
each of the reinforcing units (6) further including a
second positioning mechanism (62) disposed on the
two reinforcing walls (61) and cooperating with the
first positioning mechanism (52) of a corresponding
one of the second rolling members (5) to maintain a
corresponding one of the second rolling members
(5) at a selected one of the retracted position and
the extended position.

5. The rolling device (1) as claimed in Claim 4, further
characterized in that the first positioning mecha-
nism (52) of each of the second rolling members (5)
includes a plurality of positioning holes (521) formed
through the second body (50) of a corresponding
one of the second rolling members (5), and the sec-
ond positioning mechanism (62) of each of the rein-
forcing units (6) includes a plurality of positioning
pins (621) each extending through a corresponding
one of the positioning holes (521) and two corre-
sponding ones of the reinforcing walls (61).

6. The rolling device (1) as claimed in Claim 4, further
characterized in that the first positioning mecha-
nism (52) of each of the second rolling members (5)
includes a plurality of threaded holes (522) formed
therethrough the second body (50) of a correspond-
ing one of the second rolling members (5), and the
second positioning mechanism (62) of each of the
reinforcing units (6) includes a plurality of positioning
bolts (622) each extending through a corresponding
one of the threaded holes (522) and two correspond-
ing ones of the reinforcing walls (61).

7. The rolling device (1) as claimed in Claim 3, further
characterized in that a plurality of resilient mem-
bers (8) each disposed between the axle (2) and a
respective one of the second rolling members (5),
each of the reinforcing walls (61) being formed with
a plurality of positioning holes (63), each of the sec-
ond rolling members (5) further including at least one
spring-biased pushbutton (53) that is extendable
from the second body (50) into a selected one of the
positioning holes (63) and that is operable to retract
into the second body (50) .

8. The rolling device (1) as claimed in Claim 1, char-
acterized in that the number of the first rolling mem-
bers (3) is three.
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