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(57) ABSTRACT 

A device for removing Waste from a surface includes a 
housing, ?rst and second agitators rotateably attached to the 
housing, each having an arcuate surface area and rotation in 
opposite direction. A third agitator is located between the 
?rst and second agitators, the third agitator having an arcuate 
surface area and a counterclockwise rotation. The ?rst 
agitator transports Waste to the second agitator Which in 
conjunction With the third agitator projects debris into a 
Waste container. A method of using the device to remove 
debris from a surface is also described. 
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TRANSPORT CLEANING DEVICE 

CLAIM OF PRIORITY 

[0001] This application is a continuation-in-part of United 
States Nonprovisional Application No. 11/126,419 ?led on 
May 11, 2005, Which claims priority to US. Provisional 
Application No. 60/569,966 ?led on May 11, 2004. 

FIELD OF THE INVENTION 

[0002] The present invention relates to a device for clean 
ing various surfaces and, in particular, relates to a cleaning 
device having three aligned cylindrical agitators Which can 
be manually driven, moved, or self propelled over variously 
leveled hard or soft surfaces to collect Waste particles, 
liquids and/or chemical cleaning products. 

BACKGROUND OF THE INVENTION 

[0003] Cleaning ?oors and other pedestrian surfaces is 
Well knoWn. In recent years, cleaning pedestrian surfaces 
has become a complex combination of making certain such 
surfaces are clean and doing so in the most expeditious 
manner. The cost of labor has placed a premium on the 
development of both neW cleaning processes and chemicals, 
as Well as on machines that clean in one rather than multiple 
passes. 

[0004] Many devices have been developed for removing 
soil and debris or liquids from vertical and horiZontal 
surfaces. Typically, cleaning devices employ rotating 
brushes in combination With suction for the collection of 
Waste, such as With a vacuum cleaner. Other devices utiliZe 
brushes having bristled bodies that are sWivelably mounted 
on a member for sWeeping. Street sWeepers, for example, are 
commonly provided With an intake broom and suction 
carriage that collect and transmit the suctioned Waste to a 
hopper. A feW devices use belts or drums as a transport tool 
to remove and collect Waste. HoWever, such devices tend to 
be susceptible to abrasion and Wear, Work on limited types 
of surfaces, and have compromised ef?ciencies. Some of 
these devices are capable of applying and removing cleaning 
solutions along With soils from a carpet or hard surface to 
accomplish chemical cleaning. 

[0005] For commercial and large public ?oors, some of the 
most common high ef?ciency cleaning machines incorpo 
rate the use of one or tWo cylindrical brushes Which are 
mounted to rotate at high revolutions per minute to lift and 
deposit the debris in removable containers. These neWer 
devices operate on hard surfaces such as concrete, Wood, 
marble, and tile, as Well as softer surfaces such as mats and 
carpeting of various pile depths and stiffness. Some of these 
prior art cleaning machines, utiliZing one or tWo cylindrical 
rotating brushes, Work With dry cleaning chemicals by 
agitating the chemicals into and out of the carpet or surface 
and into a hopper for disposal. Others utiliZe liquid cleaning 
tanks to dispense cleaning agents on the surface either by a 
sprayer or through the rotating brushes themselves. A 
vacuum is often required on prior art machines to affect 
removal of cleaning agents and soils. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

[0006] While many of these knoWn cleaning machines are 
adequate for small commercial applications, they do not 
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provide the ef?ciencies and cleaning capabilities to 
adequately handle large commercial spaces and public 
facilities. Accordingly, in an example it is an object of the 
present invention to provide a cleaning device that is useful 
on carpeting as Well as other types of surfaces and applica 
tions to provide increased ef?ciencies and cleaning capa 
bilities. 

[0007] It is a further object in an embodiment of the 
invention to provide a cleaning device that can provide 
reduced cleaning costs for large commercial ?oors and 
public pedestrian Ways and buildings. 

[0008] It is another object in an embodiment of the inven 
tion to provide a cleaning device that can remove soil and 
debris from a surface quickly. 

[0009] It is another object in an embodiment of the inven 
tion to provide a cleaning device that has at least one agitator 
that may also Work to propel the device along the surface to 
be cleaned. 

[0010] It is yet a further object in an embodiment of the 
invention to provide a rotating agitator system that effi 
ciently and effectively collects Waste from any type of 
indoor or outdoor surface, or any vertical, horiZontal, or 
sloped surface, Without the need for a vacuum or other 
mechanical belt means to remove the debris from the surface 
being cleaned. 

[0011] It is yet another object in an embodiment of the 
invention to provide an improved cleaning device that 
utiliZes a rotating arcuate surface area to collect and remove 
Waste from surfaces having irregularities, such as texture. 

[0012] It is yet another object in an embodiment of the 
invention to provide a cleaning device having a Waste 
container that is easy to handle and replaceable, unlike prior 
art devices that use vacuum cleaner bags that can be a 
challenge to attach and require frequent replacement. 

[0013] The present invention is directed to a device for 
removing soils or debris from a surface, comprising a 
housing and ?rst and second agitators attached thereto. First 
agitator has a contact surface area for contact With the 
surface to be cleaned. The second agitator has an arcuate 
contact surface area for contact With the surface to be 
cleaned. The second agitator has a second direction of 
rotation. In an example, ?rst and second agitators rotate 
toWards each other to direct debris inWard to Where it can be 
removed from the surface to be cleaned. In an example, the 
?rst agitator has a counterclockWise rotation and the second 
agitator has a clockWise rotation, as shoWn in the ?gures. 
The invention further comprises a third agitator that is 
interposed betWeen the ?rst and second agitators and rotates 
in the opposite direction as the second agitator. Preferably, 
the third agitator is more proximate to the second agitator. 
The third agitator has an arcuate surface contact area and a 
diameter that is preferably smaller than the diameter of 
either the ?rst or second agitators. 

[0014] In the present invention, the ?rst agitator transports 
debris to the second agitator, and the second agitator, in 
conjunction With the third agitator, transports the debris 
aWay from the surface. Preferably, it is transported into a 
hopper or Waste container. The employment of the third 
agitator provides unique advantages in the e?iciency of the 
device, both in the removal of soil and debris from the 
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surface to be cleaned, as Well as the required number of 
passes over such debris, to reduce the time required to clean 
a surface. Additionally, the third agitator may also Work to 
assist in propelling the device along the surface to be 
cleaned. 

[0015] Transport Wheels or a lift mechanism may be used 
alone or in combination to support or transport the device 
When not in use. Transport Wheels and/or lift mechanism 
may be adjustably retractable to permit raising and loWering 
the agitators from and to the surface to be cleaned. At least 
one set of transport Wheels may optionally be stationary. The 
agitators substantially support the device When the transport 
Wheels and/or lift mechanism are retracted. When fully 
extended for transport or storage, the Wheels and/or lift 
mechanism substantially support the Weight of the device. In 
an embodiment, the transport Wheels and/or lift mechanism 
are adjusted to a midpoint so that the transport Wheels and/or 
lift mechanism and the agitators carry the Weight of the 
device together. 

[0016] The device can be used to clean a variety of 
surfaces, both indoor and outdoor, and horizontal, vertical, 
or sloped. For example, the device may be used to clean 
?oors, ?oor surfaces of a variety of materials, Walls, carpet, 
brick, stone, grouted tile, Wood, tile, vinyl, rubber, concrete, 
pavement, or asphalt surfaces, or a combination thereof, as 
Well as such surfaces as escalators and conveyor belts. 

[0017] The present invention represents a substantial 
advance over prior art cleaning devices by providing a 
unique means for removing and transporting soil and debris 
from the surface to be cleaned, Wherein the removal and 
transport means are substantially more ef?cient and effective 
than conventional tWo-brush cleaning machines of the prior 
art. Further bene?ts from the invention entail not only the 
removal of typical cleaning solutions and soils, but also 
large and small Waste items such as papers, Washers, nails, 
sand, and cigarette ashes from the surface. The removal is 
substantially continuous Without repetitive motion on both 
?at and irregular surfaces such as bricks, slate and the like. 

[0018] Those and other details, objects, and advantages of 
the present invention Will become better understood or 
apparent from the folloWing description and draWings shoW 
ing embodiments thereof. 

BRIEF DESCRIPTION OF THE DETAILED 
DRAWINGS 

[0019] The accompanying draWings illustrate examples of 
embodiments of the invention. In such draWings: 

[0020] FIG. 1 shoWs a cutaWay of a side vieW of an 
example of an embodiment of the present invention With the 
transport Wheels in a retracted position for cleaning a 
surface. 

[0021] FIG. 2 shoWs a cutaWay of a side vieW of an 
example of an embodiment of the present invention With the 
transport Wheels fully extended for transport or storage. 

[0022] FIG. 3 shoWs a cutaWay of a side vieW of an 
example of an embodiment of the present invention as 
con?gured in combination With a Waste container, shoWing 
the lid to the Waste container in the closed position and 
capable of being opened. 
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[0023] FIG. 4A shoWs a schematic of an example of an 
embodiment of the outside of the drive means of the present 
invention; FIG. 4B shoWs a schematic of an example of an 
inside of the drive means; FIG. 4C shoWs a cross-sectional 
vieW of the example shoWn in FIG. 4B and cut along line 
4-4; and FIG. 4D shoWs a perspective vieW of the gear box 
plate With gears and pulleys mounted thereto. 

[0024] FIG. 5 shoWs a cutaWay of a side vieW of an 
example of an embodiment of the present invention as 
con?gured in combination With a Waste container having a 
mouth for use in combination With suction. 

[0025] FIG. 6 shoWs a cutaWay of a side vieW of an 
example of an embodiment of the present invention as 
con?gured in combination With a Waste container having a 
mouth connected to a vacuum hose. 

[0026] FIG. 7 shoWs a cutaWay of a side vieW of an 
example of an embodiment of the present invention as 
con?gured in combination With a ?lter bag. 

[0027] FIG. 8 shoWs a bottom vieW of an embodiment of 
an example of the present invention. 

[0028] FIG. 9 shoWs a top vieW of an embodiment of an 
example of the present invention. 

[0029] FIG. 10 shoWs a side vieW ofan embodiment ofan 
example of the present invention as con?gured in combina 
tion With a Waste container. 

[0030] FIG. 11 shoWs a side vieW of an example of an 
embodiment of the present invention as con?gured in com 
bination With a Waste container having a mouth. 

[0031] FIGS. 12A-12C shoW side vieWs of examples of 
an embodiment of the invention With the lift mechanism in 
the fully extended, intermediate, and fully retracted posi 
tions, respectively. 
[0032] FIG. 13 shoWs an inside perspective vieW of an 
example of the present invention, shoWing examples of the 
shroud and cooling fan. 

[0033] FIGS. 14A-14B shoW perspective vieWs of 
examples of the claimed invention further comprising an 
adjustable handle. 

DETAILED DESCRIPTION OF EXAMPLES OF 
THE INVENTION 

[0034] FIGS. 1 and 2 shoW cutaWay side vieWs of 
embodiments of the present invention. As shoWn in the 
?gures, and referring particularly to FIGS. 1 and 2, there is 
a housing 20 to Which ?rst, second, and third cylindrical 
agitators 1, 2, 3 are rotatably attached. In an example, 
housing 20 is equipped With an opening or the like for 
positioning a cooling fan 38 therein. See FIGS. 12, 13. 
Although the ?gures shoW the agitators 1, 2, 3 as being 
bristled-brushes, it should be appreciated that the draWings 
are not intended to be limiting and that the present invention 
may use any sort of agitator suitable for cleaning surfaces. 
Agitators include those that agitate and those that do not, 
including brushes, bristled-rollers such as conventional 
bristled-rollers, rollers, rollers With recesses or indentations, 
rollers With projections, and/or combinations thereof. Each 
agitator 1, 2, 3 has an arcuate contact surface area for contact 
With the surface to be cleaned. The third agitator 3 is 
preferably interposed betWeen the ?rst and second agitators 
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1, 2. Preferably, third agitator 3 is positioned in substantially 
closer proximity to second agitator 2 than to ?rst agitator 1. 
Preferably, second and third agitators 2, 3 are positioned in 
a substantially close proximity to each other in order to 
improve recovery of soil, debris, cleaning compounds, and 
the like, and more preferably, second agitator 2 is positioned 
substantially near Waste container 7, described beloW. In 
examples, second and third agitators substantially touch or 
nearly touch, although the agitators 2, 3 may be positioned 
With a distance betWeen them that is up to 20% of the 
diameter of ?rst agitator 1. In an example, the diameter of 
the third agitator 3 is smaller than the diameter of either ?rst 
or second agitator 1, 2. In alternate examples the diameter of 
third agitator 3 may be the same as or larger than the 
diameter of ?rst and second agitators 1, 2. In an example, 
?rst and third agitators 1, 3 rotate in the same direction and 
opposite to that of second agitator 2, and preferably, the ?rst 
and third agitators 1, 3 have a counterclockwise rotation and 
the second agitator 2 has a clockWise rotation as shoWn in 
FIG. 1. 

[0035] In a preferred example, the agitators 1, 2, 3 are 
cylindrical brushes having an arcuate surface area for con 
tact With the surface to be cleaned 100, the arcuate surface 
area comprising cleaning bristles. The brushes can be con 
?gured With cleaning bristles of conventional siZe and shape 
for the desired application. Selection of bristles can be 
different for each of the three brushes. Bristles are arranged 
for appropriate lifting and transportation of debris from the 
surface to be cleaned 100 to the collection means or Waste 
container 7, described beloW, and thus eliminate the need for 
a suction or vacuum device to remove debris from the 

surface. In another embodiment, the agitators 1, 2, 3 are 
cylindrical rollers having a plurality of either spaced apart 
recesses or projections. Cylindrical rollers having a plurality 
of spaced apart recesses are de?ned and described in US. 
patent application Ser. No. 11/249,671, ?led Oct. 13, 2005. 
In another embodiment, the agitators may be bristled-rollers, 
such as, for example, conventional bristled-rollers. In yet 
another embodiment, the agitators 1, 2, 3 may be a combi 
nation of cylindrical brushes and rollers. For example, ?rst 
and second agitators 1, 2 may be rollers and third agitator 3 
may be a brush, or ?rst agitator 1 may be a roller and second 
and third agitators 2, 3 may be brushes, or any other 
permutation thereof suitable for the type and area of the 
surface to be cleaned. 

[0036] In the example shoWn in FIG. 1, the claimed 
device further comprises transport Wheels 11, 12 Which are 
shoWn in a retracted position for cleaning a surface 100. As 
is shoWn in FIG. 1, and as described in more detail beloW, 
When the transport Wheels are elevated off of surface 100, 
the rotating arcuate surfaces of ?rst, second, and third 
agitators 1, 2, 3 contact the surface 100 and transport debris 
from the surface 100 into Waste container 7. It should be 
noted, hoWever, that the device is not limited to use With a 
Waste container. In FIG. 2, the transport Wheels 11, 12 are 
shoWn in the fully extended position, With the Wheels resting 
on the surface 100 for transportation and storage of the 
cleaning device. In an example, a lift mechanism 40 such as 
the one shoWn in FIGS. 12A-12C and described in more 
detail beloW is used in place of or in combination With 
transport Wheels 11, 12. 

[0037] In an example of an embodiment, a drive means is 
mounted on housing 20 and a poWer source 4 is enclosed 
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Within housing 20. For example, the poWer source 4 may be 
an electric motor, an engine, or a drive shaft, preferably 
?exible. In another embodiment, the poWer source 4 is 
remote, for example, a vehicle. PoWer source 4 is operably 
connected to drive means 5 through a transmission or 
reduction gears. Referring particularly to the example shoWn 
in FIG. 4B, drive means 5 includes a pair of drive gears 21 
and 22 and an idler gear 29 mounted to housing 20. Gears 
21, 22, 29 are mounted in gear box plate 30 Within drive 
means 5. Gears 22 and 29 engage poWer source 4. FIG. 4A 
shoWs a schematic of an outside of drive means 5 shoWing 
hoW pulleys 26, 27, 28 are driven by the pulleys 21P, 22P 
Within drive means 5. As shoWn, preferably the drive pulleys 
are adapted to engage drive belts 23 and 24, respectively. 
Drive belt 23 is entrained around pulleys 26P and 28P Which 
are respectively connected to ?rst and third agitators 1, 3. 
Drive belt 24 is entrained around pulley 27P Which is 
operably connected to second agitator 2. FIG. 4B shoWs a 
schematic of an inside of drive means shoWing hoW gears 
21, 22, 29 are mounted in gear box plate 30. As shoWn in 
FIG. 4B, poWer source engages gear 22 and idler gear 29. 
Idler gear 29 serves to reverse the direction of gear 21. FIG. 
4C is a cross-sectional vieW of an example of an embodi 
ment of the claimed invention shoWn in FIG. 4B and cut 
along line 4-4 shoWing the relationship betWeen gears and 
pulleys. FIG. 4D shoWs a perspective vieW of the outside of 
drive means 5, shoWing pulleys 21P, 22P mounted on 
outside of gear box plate 30. 

[0038] In an example of operation, and as depicted in 
FIGS. 1 and 2, ?rst agitator 1 is rotated in a counterclock 
Wise direction by transmission and poWer source 4 and drive 
belt 23. The invention is contemplated for use With or 
Without chemical cleaning agents. A dispenser 37 is option 
ally mounted on housing 20. Dispenser 37 may dispense dry 
or liquid cleaning chemicals onto surface 100. In an example 
of use, rotation of ?rst agitator 1 scrubs chemicals into the 
surface being cleaned 100 and transports particles, liquids, 
Wastes, or cleaning poWders or solutions to third agitator 3, 
Which functions as a central transporter, While third agitator 
3 operates in conjunction With second agitator 2 to transport 
the Waste or debris in a generally upWard direction aWay 
from the surface 100. Optionally Waste or debris is directed 
into Waste container 7, although, as described in more detail 
beloW, Waste container 7 is not an essential component of the 
present invention. An example of the How of debris through 
the agitators is shoWn in FIG. 1. 

[0039] Either the ?rst or second agitator 1, 2 can lead in 
?rst or second directions 50a, 50b, respectively, making the 
device bidirectional in operation as shoWn in FIG. 1. 
Preferably, ?rst agitator 1 is the lead agitator. Additionally, 
in use, rotation of third agitator 3 may help to propel the 
device along the surface to be cleaned. In a preferred 
example, the speed of third agitator 3 ranges from 3% to 
20% faster than that of ?rst and second agitators 1, 2, and 
most preferably is more than 10% faster. For example, ?rst 
and second agitators 1, 2 rotate at speeds of about 1.5 meters 
per second to about 5.5 meters per second, While third 
agitator 3 rotates at a speed of about 1.7 meters per second 
to about 7 meters per second. In this example, meters per 
second is measured from a point on the circumference of the 
agitator’s surface. 

[0040] In another example, the speed of third agitator 3 is 
more than 20% faster than that of ?rst and second agitators 












