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STAAS & HALSEY LLP (57) ABSTRACT 
SUTE 700 A cleaning apparatus is capable of cleaning by using a drive 
1201 NEW YORKAVENUE, N.W. force of rolling wheels without using an additional power 
WASHINGTON, DC 20005 (US) Supply. The cleaning apparatus includes a body provided 

with main rolling wheels. A rotary brush for cleaning is 
rotatably installed to the body in such a way that the outer 

(73) Assignee: Samsung Electronics Co., Ltd., Suwon- circumferential Surface of the brush is in contact with a 
City (KR) Surface to be cleaned. Adust collecting container is mounted 

to the body in Such a way that a mouth of the dust collecting 
(21) Appl. No.: 10/336,812 container is near to both the rotary brush and the floor. A 

power transmission unit transmits the drive force of the main 
(22) Filed: Jan. 6, 2003 rolling wheels to a shaft of the rotary brush. 

  



Patent Application Publication Feb. 26, 2004 Sheet 1 of 7 US 2004/0034952 A1 

F.G. 1 

  



Patent Application Publication Feb. 26, 2004 Sheet 2 of 7 US 2004/0034952 A1 

FG. 2 

22 12 10 2 11 13 14 

Ozzzzzzz As a 

SNs NNNNNNNNNN 
24.1%/12/24/4/21/22/21/A424X 

NN 

WE 7 

30 

2 E-1 
6.4.24 

NS NTN SNSNS 
2 2S S2 ZY U 
tract t A4A t a 

7 ff. A1 
42 222 N2O 14 

45 44 112 46 

  



Patent Application Publication Feb. 26, 2004 Sheet 3 of 7 US 2004/0034952 A1 

F. G. 3 

1 7 

3 O 

2-NYaSYSSYSS. - 14 
2 N - H 

/ 

  



Patent Application Publication Feb. 26, 2004 Sheet 4 of 7 US 2004/0034952 A1 

F. G. 4 

  



Patent Application Publication Feb. 26, 2004 Sheet 5 of 7 US 2004/0034952 A1 

F. G. 5 

42 

  



Patent Application Publication Feb. 26, 2004 Sheet 6 of 7 US 2004/0034952 A1 

F.G. 6 

50 

  





US 2004/0034952 A1 

ROTARY GEAR MECHANICAL CLEANING 
APPARATUS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the benefit of Korean 
Application No. 2002-49986, filed Aug. 23, 2002, in the 
Korean Industrial Property Office, the disclosure of which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates, in general, to clean 
ing apparatuses and, more particularly, to a cleaning appa 
ratus designed to clean by using the drive force of rolling 
wheels. 

0004 2. Description of the Related Art 
0005 AS is well known to those skilled in the art, 
cleaning apparatuses for cleaning the floor of a room or a 
road Surface are classified into three types, that is, a vacuum 
cleaner, a mechanical cleaner, and a combination-type 
cleaner. The vacuum cleaner is designed to clean by using a 
Sucking force of a vacuum Sucking unit. The mechanical 
cleaner is designed to clean by Sweeping a road Surface by 
a cleaning brush which is driven by the operation of a drive 
unit. The combination-type cleaner possesses the functions 
of the vacuum cleaner and the mechanical cleaner at the 
same time. 

0006. However, since such conventional cleaning appa 
ratuses must be provided with a drive unit, Such as a motor, 
for operating the vacuum Sucking unit or the cleaning brush, 
the conventional cleaning apparatuses are complicated in 
their construction and their cost is undesirably high. Further, 
in order to operate the conventional cleaning apparatuses, a 
user must Supply electric power to the drive unit or refuel the 
drive unit. 

SUMMARY OF THE INVENTION 

0007 Accordingly, it is an aspect of the present invention 
to provide a cleaning apparatus, which is capable of cleaning 
by using the drive force of rolling wheels without Supplying 
additional power to the cleaning apparatus. 
0008 Additional aspects and advantages of the invention 
will be set forth in part in the description which follows and, 
in part, will be obvious from the description, or may be 
learned by practice of the invention. 
0009. The foregoing and other aspects of the present 
invention are achieved by providing a cleaning apparatus 
including a body provided with main rolling wheels, a rotary 
brush for cleaning, rotatably installed to the body in Such a 
way that the outer circumferential surface of the brush is in 
contact with a floor to be cleaned, a dust collecting container 
mounted to the body in such a way that a mouth of the dust 
collecting container is near to both the rotary brush and the 
floor, and a power transmission unit transmitting a drive 
force of the main rolling wheels to a shaft of the rotary 
brush. 

0010. According to the present invention, the power 
transmission unit includes a plurality of gears engaging with 
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each other So that an axle of the main rolling wheels is 
connected to the Shaft of the rotary brush, and the gears are 
arranged to form an acceleration gear train Such that a 
rotating Speed of a gear mounted on the Shaft of the rotary 
brush is higher than a rotating Speed of a gear mounted on 
the axle of the main rolling wheels. 
0011. According to the present invention, the gears 
include a drive gear mounted on the axle of the main rolling 
wheels to be rotated with the main rolling wheels, a driven 
gear mounted on the shaft of the rotary brush, and at least 
one intermediate gear coupling the drive gear to the driven 
gear. 

0012. According to the present invention, a shaft of the 
intermediate gear is movable in a rotating direction of the 
drive gear within a predetermined range to control power 
transmitted from the drive gear to the driven gear according 
to the rotating direction of the drive gear. 
0013. According to the present invention, the power 
transmission unit includes a drive Sprocket mounted on the 
axle of the main rolling wheels, a driven Sprocket mounted 
on the shaft of the rotary brush and being smaller than the 
drive Sprocket in diameter, and an endleSS chain wrapped 
around the drive Sprocket and the driven Sprocket, transmit 
ting power between the drive and driven Sprockets, either of 
the drive Sprocket or driven Sprocket being provided with a 
one-way clutch to control power transmitted from the drive 
Sprocket to the driven Sprocket according to a rotating 
direction of the drive Sprocket. 
0.014. According to the present invention, the power 
transmission unit includes a drive pulley mounted on the 
axle of the main rolling wheels, a driven pulley mounted on 
the shaft of the rotary brush and being smaller than the drive 
pulley in diameter, and an endless belt wrapped around the 
drive pulley and the driven pulley, transmitting power 
between the drive and driven pulleys, either of the drive 
pulley or driven pulley being provided with a one-way 
clutch to control power transmitted from the drive pulley to 
the driven pulley according to a rotating direction of the 
drive pulley. 
0015 According to the present invention, the body 
includes a cover covering the upper portion of the rotary 
brush. 

0016. According to the present invention, the main roll 
ing wheels are rotatably installed to both sides of the body 
at Symmetrical positions, and at least one Sub-wheel is 
installed at a predetermined position Spaced apart from the 
main rolling wheels to Stably Support the body. 
0017 According to the present invention, a handle hav 
ing a predetermined length is provided on the body to allow 
a user to manipulate the body. 
0018. According to the present invention, the dust col 
lecting container is detachably mounted in the body in the 
form of a drawer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0019. The above and/or other aspects and advantages of 
the present invention will become apparent and more appre 
ciated from the following detailed description of the pre 
ferred embodiments, taken in conjunction with the accom 
panying drawings of which: 
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0020 FIG. 1 is a perspective view showing a cleaning 
apparatus according to an embodiment of the present inven 
tion; 
0021 FIG. 2 is a sectional view taken along the line II-II' 
of FIG. 1; 
0022 FIG. 3 is a sectional view taken along the line 
III-III' of FIG. 1; 
0023 FIG. 4 shows a power transmission unit of the 
cleaning apparatus according to a first embodiment of the 
present invention, when power is transmitted from a drive 
gear to a driven gear; 
0024 FIG. 5 shows the power transmission unit of the 
cleaning apparatus according to the first embodiment FIG. 
4, when power is not transmitted from the drive gear to the 
driven gear; 
0.025 FIG. 6 shows a power transmission unit of the 
cleaning apparatus according to a Second embodiment of the 
present invention; and 
0.026 FIG. 7 shows a power transmission unit of the 
cleaning apparatus according to a third embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0.027 Reference will now be made in detail to the present 
preferred embodiments of the present invention, examples 
of which are illustrated in the accompanying drawings, 
wherein like reference numerals refer to like elements 
throughout. The embodiments are described below in order 
to explain the present invention by referring to the figures. 
0028. As shown in FIGS. 1 to 3, the cleaning apparatus 
according to an embodiment of the present invention 
includes a box-shaped body 10 which defines the appearance 
of the cleaning apparatus. Two main rolling wheels 11 are 
respectively installed to both sides of the body 10 So that the 
body 10 is movable through rotation of the main wheels 11. 
An axle 12, on which the two main wheels 11 are mounted, 
is rotatably supported at both sides of the body 10 by 
bearingS 13 in Such a way as to be rotated along with the 
main wheels 11. Two Sub-wheels 14, each fabricated in the 
form of a caster which Swivels in all directions, are installed 
to the corners on the bottom of the rear portion of the body 
10 to be spaced apart from the two main wheels 11. The 
sub-wheels 14 cooperate with the main wheels 11 to mov 
ably support the body 10. A handle 15 having a predeter 
mined length is provided on the body 10 to allow a user to 
manipulate the body 10. 
0029. A rotary brush 20 for cleaning is rotatably installed 
to a front portion of the body 10 at a position which is spaced 
apart from the main wheels 11 by a predetermined interval, 
and is used for cleaning the floor of a building or a road 
surface. The rotary brush 20 includes a shaft 21 and bristles 
23. Both ends of the shaft 21 of the rotary brush 20 are 
rotatably supported at the both sides of the body 10. The 
shaft 21 of the rotary brush 20 is arranged to be parallel to 
the axle 12 of the main wheels 11. The bristles 23 are 
radially mounted on the Outer circumferential Surface of a 
cylindrical member 22 which is concentrically and axially 
fitted over the shaft 21. The front portion of the body 10 
where the rotary brush 20 is set is open at its bottom such 
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that the outer circumferential Surface of the rotary brush 20, 
while being rotated, is in contact with the floor of a building. 
A front cover 16 is provided at the front portion of the body 
10 to cover the top of the rotary brush 20. 
0030. As shown in FIG.3, a dust collecting container 30 
is provided in the body 10 in such a way that the mouth 31 
of the dust collecting container 30 is near to the rotary brush 
20 and the floor of a building to collect dust Swept by the 
rotating rotary brush 20. In this case, the dust collecting 
container 30 is manufactured in the form of a drawer. That 
is, when dust, collected in the dust collecting container 30, 
exceeds a predetermined amount, the dust collecting con 
tainer 30 is detached from the body 10 through an opening 
17 which is formed on the rear portion of the body 10, and 
the container 30 is then emptied. The dust collecting con 
tainer 30 is designed such that the front end of its mouth 31 
is near to the Surface to be cleaned and the rear end of its 
mouth 31 is higher than the bottom surface 32 of the dust 
collecting container 30, thus allowing dust to easily enter the 
mouth 31 and preventing dust contained in the dust collect 
ing container 30 from flowing backward to the outside. 
0031. As shown in FIGS. 1 and 2, a power transmission 
unit 40 comprising a plurality of gears 41, 42 and 43 is 
provided on a side of the body 10. When a user pushes the 
body 10 forward, the power transmission unit 40 is operated 
to transmit a drive force of the main wheels 11 to the shaft 
21 of the rotary brush 20, so that the rotary brush 20 is 
rotated to collect dust from a target Surface. 
0032. The power transmission unit 40 comprises a drive 
gear 41, a driven gear 42, and an intermediate gear 43. The 
drive gear 41 is mounted on the axle 12 of the main wheels 
11 to be rotated along with the main wheels 11. The driven 
gear 42 is mounted on the shaft 21 of the rotary brush 20 to 
be rotated along with the rotary brush 20. The intermediate 
gear 43 couples the drive gear 41 to the driven gear 42. In 
this case, the power transmission unit 40 is arranged to form 
an acceleration gear train Such that a rotating Speed of the 
driven gear 42 is higher than a rotating Speed of the drive 
gear 41. Thus, although the body 10 is moved at a low speed 
and the main wheels 11 are slowly rotated, the rotary brush 
20 is rapidly rotated to collect dust from a target Surface. In 
order to form the acceleration gear train, the drive gear 41 
is designed to be larger in diameter than the driven gear 42. 
0033. The power transmission unit 40 is designed such 
that a shaft 44 of the intermediate gear 43 is movable in a 
rotating direction of the drive gear 41 within a predeter 
mined range. Therefore, when the drive gear 41 is rotated in 
a direction shown by the arrow A of FIG. 4 by the forward 
movement of the body 10, power is transmitted from the 
drive gear 41 to the driven gear 42. On the other hand, when 
the drive gear 41 is rotated in a reverse direction shown by 
the arrow 'B' of FIG. 5 by the rearward movement of the 
body 10, power is not transmitted from the drive gear 41 to 
the driven gear 42. In order to allow the shaft 44 of the 
intermediate gear 43 to be moved in the rotating direction of 
the drive gear 41 within a predetermined range, two shaft 
guide slots 45, having a predetermined length, are formed 
along a rotating direction of the drive gear 41, on each side 
of the body 10 and on each side cover 46 covering the power 
transmission unit 40. The two shaft guide slots 45 movably 
support each end of the shaft 44 of the intermediate gear 43. 
Such a construction allows the cleaning apparatus to be 
operated only when the cleaning apparatus moves forward. 
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0034. The operation and use of the cleaning apparatus 
according to the present invention is as follows. 
0035) When a user pushes the body 10 forward, the main 
rolling wheels 11 are rotated to move the body 10. At this 
time, as shown in FIG. 4, the rotating force of the main 
wheels 11 is transmitted to the drive gears 41 which are 
mounted on an end of the axle 12. Each drive gear 41 is 
rotated in a direction shown by the arrow A of FIG. 4, and 
the shaft 44 of each intermediate gear 43 is moved along the 
shaft guide holes 45 in the rotating direction of the drive gear 
41 by a predetermined distance. At this time, the interme 
diate gear 43 engages with the drive gear 41 and the driven 
gear 42 at the Same time. The rotating force of the drive gear 
41 is thus transmitted to the driven gear 42 while being 
accelerated, So the rotary brush 20 is rapidly rotated to clean 
the floor. As shown in FIG. 3, dust Sucked by the rotation of 
the rotary brush 20 is collected in the dust collecting 
container 30. When dust contained in the dust collecting 
container 30 exceeds a predetermined amount, a user 
detaches the dust collecting container 30 from the body 10 
to empty the container 30. 
0036. On the contrary, when a user pulls the body 10 
rearward, as shown in FIG. 5, each drive gear 41 mounted 
on the axle 12 of the main wheels 11 is rotated in a direction 
shown by the arrow 'B of FIG. 5. At this time, since the 
shaft 44 of each intermediate gear 43 is moved along the 
shaft guide holes 45 in the rotating direction of the drive gear 
41 by a predetermined distance, the intermediate gear 43 
disengages from the driven gear 42. Although the main 
wheels 11 are rotated under Such a condition, the rotary 
brush 20 is not rotated. At this time, a cleaning process is 
discontinued. When discontinuing cleaning as Such, a user 
may move the body 10 to a desired place. The cleaning 
apparatus according to the present invention is designed 
such that the body 10 may be connected to a robot which 
moves on the floor to be cleaned by itself or to a moving, in 
place of the handle 15 provided on the body 10. 
0037 FIG. 6 shows a power transmission unit of the 
cleaning apparatus according to a Second embodiment of the 
present invention. The power transmission unit 50 includes 
several sprockets 51 and 52 and an endless chain 53. As 
shown in FIG. 6, the drive sprocket 51 mounted on the axle 
12 is larger in diameter than the driven sprocket 52 mounted 
on the shaft 21 of the rotary brush 20. The chain 53 is 
wrapped around the two sprockets 51 and 52 for transmitting 
power between the two sprockets 51 and 52. Since the 
driven sprocket 52 is mounted on the shaft 21 of the rotary 
brush 20 via a one-way clutch 54, the rotary brush 20 is 
rotated to collect dust from a target Surface only when the 
drive Sprocket 51 is rotated in a predetermined direction. 
0038 FIG. 7 shows a power transmission unit of the 
cleaning apparatus according to a third embodiment of the 
present invention. The power transmission unit 60 includes 
several pulleys 61 and 62 and an endless belt 63. In this case, 
the drive pulley 61 mounted on the axle 12 is larger in 
diameter than the driven pulley 62 mounted on the shaft 21 
of the rotary brush 20. The belt 63 couples the two pulleys 
61 and 62 for transmitting power between the two pulleys 61 
and 62. Since the driven pulley 62 is mounted on the shaft 
21 of the rotary brush 20 via a one-way clutch 64, the rotary 
brush 20 is rotated to collect dust from a target Surface only 
when the drive pulley 61 is rotated in a predetermined 
direction. 
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0039. In the same manner as the power transmission unit 
40 using Several gears according to the first embodiments of 
the present invention, the power transmission unit 50 and 60 
according to the second and third embodiments of FIGS. 6 
and 7 are designed such that the rotary brush 20 is more 
rapidly rotated than the main wheels 11, and power is 
transmitted in only one direction so that the rotary brush 20 
is rotated to collect dust from a target Surface only when the 
cleaning apparatus is moved forward. 
0040 AS is apparent from the above description, the 
present invention provides a cleaning apparatus, which is 
designed Such that drive force of main rolling wheels is 
transmitted to a rotary brush, thus easily cleaning a Surface 
without using an additional power Supply. 
0041 Furthermore, a power supply source is not required 
for the cleaning apparatus of the present invention, So the 
construction of the cleaning apparatus is simpler than those 
of conventional cleaning apparatuses, thus making it easy to 
manufacture and reducing its manufacturing cost. 
0042. Furthermore, the cleaning apparatus of the present 
invention is designed Such that a rotary brush is rotated to 
clean a target Surface when a body of the apparatus moves 
forward, but is not rotated when the body moves rearward, 
thus being convenient to use. 
0043 Although a few preferred embodiments of the 
present invention have been shown and described, it would 
be appreciated by those skilled in the art that changes may 
be made in these embodiments without departing from the 
principles and spirit of the invention, the Scope of which is 
defined in the claims and their equivalents. 

What is claimed is: 
1. A cleaning apparatus, comprising: 
a body provided with main rolling wheels; 
a rotary brush which cleans, rotatably installed to the body 

So that an outer circumferential Surface of the brush is 
in contact with a floor to be cleaned; 

a dust collecting container mounted to the body So that a 
mouth of the dust collecting container is near to both 
the rotary brush and the floor; and 

power transmission unit, transmitting a drive force of the 
main rolling wheels to a shaft of the rotary brush. 

2. The cleaning apparatus as Set forth in claim 1, wherein 
Said power transmission unit comprises a plurality of gears 
engaging with each other So that an axle of the main rolling 
wheels is connected to the shaft of the rotary brush. 

3. The cleaning apparatus as Set forth in claim 2, wherein 
Said gears are arranged to form an acceleration gear train 
Such that a rotating Speed of one of the gearS mounted on the 
shaft of the rotary brush is higher than a rotating Speed of 
another one of the gearS mounted on the axle of the main 
rolling wheels. 

4. The cleaning apparatus as Set forth in claim 2, wherein 
Said gears comprise: 

a drive gear mounted on the axle of the main rolling 
wheels to be rotated with the main rolling wheels; 

a driven gear mounted on the shaft of the rotary brush; and 
at least one intermediate gear coupling the drive gear to 

the driven gear. 
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5. The cleaning apparatus as Set forth in claim 4, wherein 
a shaft of the intermediate gear is movable in a rotating 
direction of the drive gear within a predetermined range to 
control power transmitted from the drive gear to the driven 
gear according to the rotating direction of the drive gear. 

6. The cleaning apparatus as Set forth in claim 1, wherein 
Said power transmission unit comprises: 

a drive Sprocket mounted on the axle of the main rolling 
wheels; 

a driven Sprocket mounted on the shaft of the rotary brush, 
Said driven Sprocket being Smaller in diameter than the 
drive Sprocket; and 

an endleSS chain wrapped around the drive Sprocket and 
the driven Sprocket, transmitting power between the 
drive and driven Sprockets. 

7. The cleaning apparatus as Set forth in claim 6, wherein 
either said drive Sprocket or driven Sprocket is provided with 
a one-way clutch to control power transmitted from the drive 
Sprocket to the driven Sprocket according to a rotating 
direction of the drive Sprocket. 

8. The cleaning apparatus as Set forth in claim 1, wherein 
Said power transmission unit comprises: 

a drive pulley mounted on the axle of the main rolling 
wheels; 

a driven pulley mounted on the shaft of the rotary brush, 
Said driven pulley being Smaller in diameter than the 
drive pulley; and 

an endless belt wrapped around the drive pulley and the 
driven pulley, transmitting power between the drive 
and driven pulleys. 

9. The cleaning apparatus as Set forth in claim 8, wherein 
either of said drive pulley or driven pulley is provided with 
a one-way clutch to control power transmitted from the drive 
pulley to the driven pulley according to a rotating direction 
of the drive pulley. 

10. The cleaning apparatus as Set forth in claim 1, wherein 
Said body comprises a cover covering an upper portion of the 
rotary brush. 

11. The cleaning apparatus as Set forth in claim 1, wherein 
Said main rolling wheels are respectively rotatably installed 
to both sides of the body at Symmetrical positions, and at 
least one Sub-wheel is installed at a predetermined position 
Spaced apart from the main rolling wheels to stably Support 
the body. 
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12. The cleaning apparatus as Set forth in claim 1, further 
including a handle having a predetermined length and posi 
tioned on the body to allow a user to manipulate the body. 

13. The cleaning apparatus as Set forth in claim 1, wherein 
Said dust collecting container is detachably mounted in the 
body in the form of a drawer. 

14. A cleaning device comprising: 
a rotary brush which cleans, rotatably installed to a 

housing with main wheels in Such a way that an outer 
circumferential Surface of the brush is in contact with 
a floor to be cleaned; 

a dust collecting container mounted to the housing in Such 
a way that a mouth of the dust collecting container is 
proximate to both the rotary brush and the floor; and 

a multiple gear unit which transmits a drive force of the 
main wheels to a shaft of the rotary brush to rotate the 
rotary brush when the main wheels move forward and 
which disengages from the shaft of the rotary brush to 
cease rotation of the rotary brush when the main wheels 
move backward. 

15. The cleaning device as set forth in claim 14, wherein 
the multiple gear unit comprises a plurality of gears engag 
ing with each other So that an axle of the main wheels is 
connected to the shaft of the rotary brush. 

16. The cleaning device as set forth in claim 15, wherein 
one of the gearS mounted on the Shaft of the rotary brush 
provides a higher rotating Speed than a rotating Speed of 
another one of the gearS mounted on the axle of the main 
wheels. 

17. The cleaning device as set forth in claim 15, wherein 
Said plurality of gears comprises: 

a drive gear mounted on the axle of the main wheels, 
a driven gear mounted on the shaft of the rotary brush; and 
at least one intermediate gear coupling the drive gear to 

the driven gear. 
18. The cleaning device as set forth in claim 15, wherein 

the multiple gear unit includes a plurality of gears, wherein 
a driven gear is mounted on the Shaft of the rotary brush via 
a one-way clutch, an intermediate gear is located on a shaft 
that moves along shaft guide slots on each Side of the 
housing in correspondence with moving the main wheels 
forward and backward, and a drive gear is mounted on an 
axle of the main wheels. 

k k k k k 


