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TRUCK MOUNTED CLEANING SYSTEM

CROSS-REFERENCES TO RELATED APPLICATIONS

This application claims the benefit of United States Provisional Patent Application

Number 61/535,171 entitled “TRUCK MOUNT ROTARY HEAD CLEANER” and filed on
5  September 15, 2011 for Edward E. Durrant et al.
FIELD
This disclosure relates to portable cleaning devices and more particularly relates to truck
mounted cleaning systems.
BACKGROUND
10 The cleaning of carpet, to remove stains, dirt, etc., is achieved using various different
methods, including dry-cleaning techniques, wet-cleaning techniques, and vacuuming. Wet-
cleaning, or steam cleaning as it is commonly known, is a technique that involves spraying
heated water onto carpet, agitation of the carpet, and extraction of the heated water. The
extraction step may require several passes with a cleaning tool to extract water from the carpet
15  betore allowing the carpet to air-dry.

Unfortunately, many of the conventional cleaning tools used to extract water from the
carpet are bulky, cumbersome and inefficient. Thus, even after several passes with the cleaning
tool, a substantial amount of water remains in/on the carpet and the carpet must be left to air-dry
for many hours. Furthermore, motors that provide the vacuum suction to the cleaning tool are

20 often located remotely, and therefore suffer from a loss of suction power over the length of the
suction hose. Additionally, since cleaning process generally utilize heated water and/or heated
chemicals, conventional cleaning systems may include inefficient heating means.

SUMMARY

From the foregoing discussion, it should be apparent that a need exists for a cleaning

25 system that efficiently heats a cleaning solution and effectively extracts liquid from carpets.

The subject matter of the present application has been developed in response to the
present state of the art, and in particular, in response to the problems and needs in the art that
have not yet been fully solved by currently available cleaning systems. Accordingly, the present
disclosure has been developed to provide a system that overcomes many or all of the above-

30 discussed shortcomings in the art.

The present disclosure relates to a cleaning system that includes a vehicle that has a
cooling system for circulating a coolant, a diverter coupled with the cooling system that is
contigured to divert the coolant through a heat exchanger, a pump configured to pump a cleaning
solution through the heat exchanger so that the heat exchanger heats the cleaning solution

35
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without mixing the coolant and the cleaning solution, and a rotary head cleaner 1n fluid
communication with the heat exchanger for receiving the cleaning solution and applying the
cleaning solution to a tloor.

In one implementation, the rotary head cleaner also includes a vacuum for extracting the
cleaning solution from the floor and a pump for pushing the extracted cleaning solution to a
waste tank on the vehicle. The rotary head cleaner further may turther include an evacuation
tank that receives the vacuumed cleaning solution betore the cleaning solution 1s pumped to the
waste tank on the vehicle. The evacuation tank evenly distributes weight across the rotary head
cleaner and improves the lateral balance of the rotary head cleaner.

The pump 1s configured to push cleaning solution to the rotary head cleaner. A second
pump may also be used and may be configured to push cleaning solution to the rotary head
cleaner. The system may also include at least one cleaning solution tank. In one

implementation, a re-circulating hose 1s attached between the heat exchanger and the at least one

with the rotary head cleaner may be implemented, where the hoses are formed having smooth
inner wall surfaces.

The heat exchanger in the system may be able to heat the cleaning solution to a
temperature 1n the range of between about 165 and 205 degrees Fahrenheit. In another

embodiment, the heat exchanger heats the cleaning solution to a temperature 1n the range of

heating the cleaning solution at tlow rates of between about 0.25 and 0.75 gallons per minute. In
another example, the tflow rate is about 0.5 gallons per minute.

The cleaning system may also include a vehicle having a cooling system for circulating a
coolant, a diverter coupled with the cooling system configured to divert the coolant through a
heat exchanger, at least one cleaning solution tank, a pump configured to pump a cleaning
solution from the at least one cleaning solution tank to the heat exchanger so that the heat
exchanger heats the cleaning solution without mixing the coolant and the cleaning solution, and
hoses coupling the heat exchanger to a rotary head cleaner for applying the cleaning solution to a
tloor and extracting liquid from the tloor. In one embodiment, the at least one cleaning solution
tank 1s mounted on a portable base.

Reterence throughout this specification to features, advantages, or sumilar language does
not tmply that all of the features and advantages that may be realized with the present disclosure
should be or are in any single embodiment of the invention. Rather, language referring to the

features and advantages 1s understood to mean that a specific feature, advantage, or characteristic
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described 1n connection with an embodiment 1s included 1n at least one embodiment of the
subject matter disclosed herein. Thus, discussion of the features and advantages, and sinular
language, throughout this specification may, but do not necessarily, refer to the same
embodiment.

Furthermore, the described features, advantages, and characteristics of the disclosure may

be combined 1n any suitable manner in one or more embodiments. (One skilled 1n the relevant art

more of the specific features or advantages of a particular embodiment. In other instances,
additional features and advantages may be recognized in certain embodiments that may not be
present 1n all embodiments of the disclosure.

These features and advantages of the present disclosure will become more fully apparent
trom the following description and appended claims, or may be learned by the practice of the
disclosure as set forth hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the advantages of the disclosure will be readily understood, a more

specitic embodiments that are illustrated in the appended drawings. Understanding that these
drawings depict only typical embodiments of the disclosure and are not therefore to be
considered to be limiting of its scope, the disclosure will be described and explained with
additional specificity and detail through the use of the accompanying drawings, 1n which:

Figure 1 1s a perspective view diagram illustrating one embodiment of a truck mount
rotary head cleaner system;

Figure 2 1s a perspective view diagram illustrating another embodiment of the system,;

Iigure 3 depicts the vehicle and one example of floor cleaning equipment arranged 1nside
of the vehicle;

Figure 4 1s a diagram 1llustrating an alternative embodiment of the system for a rotary
head cleaner;

Figure 5 1s a perspective view diagram 1llustrating one embodiment of a rotary head
cleaner capable of use with the system; and

Figure 6 1s a top view diagram illustrating another embodiment of the cleaner.

DETAILED DESCRIPTION

A Y 4

Reference throughout this specification to “one embodiment,” *“an embodiment,” or
stmilar language means that a particular feature, structure, or characteristic described 1n

connection with the embodiment 1s included in at least one embodiment of the present
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disclosure. Thus, appearances of the phrases “in one embodiment,” “in an embodiment,” and
similar language throughout this specification may, but do not necessarily, all refer to the same
embodiment.

Furthermore, the described features, structures, or characteristics of the disclosure may be
combined 1n any suitable manner in one or more embodiments. In the following description,
numerous specitic details are provided to give a thorough understanding of embodiments of the
disclosure. One skilled in the relevant art will recognize, however, that the disclosure may be
practiced without one or more of the specific details, or with other methods, components,
materials, and so forth. In other instances, well-known structures, materials, or operations are
not shown or described in detail to avoid obscuring aspects of the disclosure. Reference will
now be made to the figures, 1n which like numerals refer to like parts throughout.

Figure 1 1s a perspective view diagram illustrating one embodiment of a truck mount
rotary head cleaner system 100 (hereinafter “system™). The system 100 includes a truck, van, or
other vehicle 102 connected with a rotary head cleaner 104. The vehicle 102 includes a hose reel
106 for fluidly connecting the vehicle 102 with the rotary head cleaner 104. The hose reel 106 1s
capable of maintaining a supply hose, a waste hose, and power cords tor connecting the cleaner
104 to supply tanks and waste tanks within the vehicle 102, and electrical power.

The supply hose and waste hose are depicted in Figure 1 as a bundle 108 fluidly
connecting the cleaner 104 with the vehicle 102. In one embodiment, both supply fluids and
waste fluids are “pushed” from a source to a destination. In other words, a vacuum 1s not utilized
to transport fluids between the vehicle 102 and the cleaner 104. Pumps (not shown here) push
cleaning fluid from the vehicle 102 to the cleaner 104 and waste or evacuated fluids from the
cleaner 104 to the vehicle 102. As such, ribbed or reinforced hoses are not required and
therefore resistance to the movement of fluids 1s greatly reduced and consequently, the energy
required to move the fluids 1s also reduced. Conversely, in a system that utilizes vacuum, ribbed

or reinforced hoses are a necessity because the force of the vacuum can cause the hose to

example of an arrangement for transporting cleaning equipment. The vehicle 102 may include a
waste tank 204, a heat exchanger 206, a first solution tank 208, a second solution tank 210, the
cleaner 104, and the hose reel 106.

The waste tank 204, and solution tanks 208, 210, may be formed of a rotationally molded

plastic, such as polyethylene or polypropylene. The tanks 204, 208, 210 need only be capable of
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maintaining a quantity of fluid, and not necessarily capable of withstanding vacuum forces
because, as described above, fluids are pushed between the cleaner 104 and the vehicle 102. As
such, the tanks 204, 208, and 210 may be lighter and cheaper to manufacture.

The first and second solution tanks 208, 210 may store cleaning solutions, for example.
One example of a cleaning solution capable of use in the solution tanks 208, 210 is a carpet
cleaning chemical solution. The first and second solution tanks 208, 210 may store a single
may be stored in either the first or second solution tank 208, 210, while the other tank stores a
protectant solution. Either solution may be selected and delivered to the cleaner 104 for cleaning
a carpet. A pump 302 (see Figure 3) pushes fluid from one or both solution tanks 208, 210 to the
heat exchanger 206. In one embodiment, the pump 302 1s a 12 VDC positive displacement 3
chamber diaphragm pump capable of producing a pressure of about 100 psi.

The heat exchanger 206 is fluidly coupled with a vehicle cooling system 304 of the
vehicle 102. The vehicle cooling system 304 functions to maintain a proper operating
temperature of a motor 306. As one of skill 1n the art will recognize, the vehicle cooling system
304 generally includes a radiator 308 coupled with the motor 306 via hoses 310 which circulate
coolant. The coolant travels through channels within the motor 306 and absorb heat generated
by internal combustions. The coolant 1s cooled by passing through the radiator after which the
coolant again cycles through the motor 306. The vehicle cooling system 304 also functions to
heat or cool the interior of the vehicle 102. Hoses 312 transport coolant through a heater core
314 which blends the heat from the coolant fluid with air to heat the air inside the vehicle 102.

In one embodiment, the heat exchanger 206 is thermally coupled with the vehicle cooling
system 304 via a diverter 316 which circulates coolant fluid from the motor 306 through hoses
318 to the heat exchanger 206 and back to the motor 306. Pump 302 pushes fluid from the
solution tanks 208, 210 through the heat exchanger 206 to heat the fluid. The heat exchanger
206 transfers heat from coolant 1n the hoses 318 to the fluid from the solution tanks 208, 210
without mixing the coolant and the fluid. On example of a heat exchanger includes, but 18 not
limited to, a spiral heat exchanger. The spiral heat exchanger 1s a helically coiled tube
configuration of physically separated but adjacent channels through which the coolant and tluid
flow. The material separating the adjacent channels 1s thermally conductive, and therefore, heat
transfers from the hotter liquid (the coolant) to the cooler liquid (the cleaning tluid).

The heat exchanger 206 1s capable of heating cleaning fluid to a temperature of between
about 165 and 205 degrees Fahrenheit. In a further embodiment, the heat exchanger 206 is

capable of heating cleaning fluid to a temperature of between about 175 and 195 degrees



10

15

20

25

30

CA 02849005 2014-03-17
WO 2013/040596 PCT/US2012/055818

6

Fahrenheit. The heat exchanger 206, in one example, 1s capable of heating the cleaning solution
to the above described temperatures at a flow rate of between about .25 and .75 gallons per
minute. In another embodiment, the heat exchanger 1s capable of heating a cleaning solution at
a flow rate of about .5 gallons per minute.

A pump 320 circulates the coolant of the vehicle cooling system 304, and may be
positioned within the heat exchanger 206, or alternatively anywhere along the pathway of the
one embodiment, 1s a 12 VDC, 1/25 hp centrifugal hot water pump.

After the pump 302 pushes cleaning fluid through the heat exchanger 206, the cleaning
fluid may be directed through the hoses on the reel 106 and subsequently to the cleaner 104. A
control panel 212 may be 1n electrical communication with and capable of engaging the pumps
302, 320, and/or the diverter 316. Switches 214 on the control panel 212 may turn on or off the
pumps 302, 320, and the diverter 316. As such, a user 1s able to disengage the heat exchanger
206 from the vehicle cooling system 304 by engaging the diverter 316 and blocking the {low of
coolant through the heat exchanger 206.

In another example, the user may direct the pump 302 to pump tluid trom one or both
solution tanks 208, 210. If, for instance, the first solution tank 208 maintains a cleaning solution,
and the second solution tank 210 maintains a premium additive, the user may select one or both
solutions based on the preferences of the user. In a further embodiment, numerous multiple
maintaining a different cleaning agent. A user may also select, on the control panel 212, a
preterred cleaning solution temperature by adjusting the flow rate of one or both pumps 302,
320.

In another embodiment, a re-circulating hose 322 may be used to return the liquid that
passed through the heat exchanger 206 back into the solution tanks 208, 210. The re-circulating
hose 324 may be controlled by the main controller or a separate valve or switch 324 may be used
to swilch the system between a pre-heating mode (liquid flows through the re-circulating hose
322) or a cleaning mode (liquid flows through hose reel 106 and to the cleaning device 104). For
example, while the cleaning vehicle 1s 1n route to a specific destination, the system may be 1n
pre-heat mode and the liquid may circulate between the solution tanks 208, 210 and the heat
exchanger 206.

While in pre-heat mode, the system may heat the solutions to the desired cleaning
temperature before the cleaning process begins. In one embodiment, since the solution has been

pre-heated, the vehicle may be turned off and the vehicle’s engine does not have to i1dle during
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the cleaning process. The re-circulating hose 322 may be the same hose or a portion of the same
hose that goes to the hose reel 106, whereby the re-circulating hose 322 simply includes a
connection system that can be quickly and easily attached and detached.

Figure 4 1s a diagram 1llustrating an alternative embodiment of the system 400 for a
rotary head cleaner. In an alternative embodiment, the system may be implemented using a
portable base 402 instead of an internal combustion vehicle. The portable base 402 may have
solution tanks 404, 406, similar to the solution tanks described above with reference to Figures 2
and 3. A pump (not shown) may be implemented inside the portable base in a manner similar to
the pump 302 of Figure 3, in that the pump is configured to push cleaning fluids from one or
both solution tanks 406, 408 to the cleaner 410.

In a further embodiment, an electrical heater may be connected with the tanks 406, 408 to
heat the cleaning solution. The portable base 402, in one embodiment, 1s a modular cart 402. In
other words, the cart 402 may be configured as a framework capable of receiving modular
components such as the tanks 406, 408. As desired, tanks 406, 408 may be removed from the

cart and replaced with a different modular component.

V celectricity on the premises. In one embodiment, the electrical characteristics of both the
portable base 402 and the cleaner 410 are selected to keep the electricity usage from exceeding

an amount that might exceed the capacity of the power supply. For instance, a rotary motor 412

selected threshold level. In a turther embodiment, an evacuation pump 416 1s also selected to
combine with the rotary motor 412 and the vacuum motor 414 to maintain a current usage within
the selected threshold.

In one embodiment, the selected threshold i1s within the range of between about 10 and
about 22 amps. In a further embodiment, the selected threshold 1s within the range of between
about 12 and about 18 amps. In a more specific embodiment, the selected threshold 1s about 15
amps.

Figure 5 1s a perspective view diagram 1llustrating one embodiment of a rotary head
cleaner 104 capable of use with the system described above. 'The cleaner 104 includes an
evacuation tank 504 that surrounds the various motors, pumps, and other components of the
cleaner. These components and features include a housing 502 that supports an evacuation tank
504, and various motors. The housing 502 1s disposed between the rotary head and the
evacuation tank 504. In one embodiment, the cleaner 104 includes a base 506 disposed between

the housing 504 and the evacuation tank. The base 504 couples the evacuation tank 504 to the
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housing 502, and includes mounting areas for various motors and sensors as will be described
below. The evacuation tank 504 surrounds the vacuum motor, rotary motor, and other
components. ‘This type of arrangement allows the weight of evacuated fluid to be evenly
distributed across the base 506 and housing 502, and thereby maintains lateral balance of the
cleaner 104.

The cleaner 104 also includes an inlet port 508 and an outlet port 510. The inlet port 508
1s for recerving a supply line of cleaning solution. Similarly, the outlet port 510 1s for expelling
extracted dirt and fluid from a ftloor surface. The cleaner 104 1s configured to “push” the
extracted fluid from the evacuation tank 504 to a secondary storage tank or drain. In other
words, unlike other cleaning systems, the cleaner 104 does not utilize vacuum to draw the
extracted fluid to the secondary storage tank, the extracted fluid 1s pumped. Likewise, cleaning
solution delivered through the inlet port 503 1s also pumped to the cleaner 104 instead of using a
vacuum to draw the cleaning solution from a cleaning solution tank.

Figure 6 1s a top view diagram tllustrating one embodiment of the cleaner 104. Figure 6
depicts an embodiment of a laterally balanced cleaner 104. For the sake of clarity, many
lateral balance are illustrated, those components being the vacuum motor 602, the rotary motor
604, the evacuation pump 606, and vacuum riser 608. The arrangement depicted here 1llustrates
a configuration that laterally balances the components along a longitudinal plane 610 of the
cleaner 104. 'The longitudinal plane 610, as used herein, refers to an 1maginary plane bisecting
the machine along a lateral center of gravity. In other words, the longitudinal plane 610 1s
positioned along a line defined at each point of the line as the lateral, or side-to-side, center of
gravity. By centering the rotary motor 604, and balancing the evacuation pump 606, vacuum
motor 602, and vacuum riser 608 along the longitudinal plane 610, the cleaner 104 1s balanced
and does not lean to one side or the other during operation. The evacuation tank 1s not depicted
here, because as described above, the evacuation tank evenly distributes the weight of extracted
{Tuid across the base 612.

In a different embodiment, the rotary motor 604, vacuum motor 602, and evacuation
pump 606 are positioned 1n any configuration that balances the cleaner 104 laterally. In other
terms, the motors and pump may be positioned on the machine in positions that are not
necessarily on the longitudinal axis 610 but still balance the machine laterally.

In a further embodiment, the rotary motor 604 1s selected and positioned to balance the
cleaner 104 longitudinally. As used herein, balancing the machine longitudinally refers to a

substantially even weight distribution from one side of an imaginary plane 614 bisecting the
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machine along a longitudinal, or front-to-back, center of gravity. The rotary motor 604, in one
embodiment, 1s positioned 1n a forward position, as depicted, to balance the weight of the handle
616 and the wheels 618. Such a balanced configuration enables the cleaner 104, when 1n
operation, to be supported entirely by the rotary head, as depicted 1n Figure 1, without the need
to utilize the wheels 618.

The present disclosure may be embodied 1n other specific forms without departing from
its spirit or essential characteristics. lhe described embodiments are to be considered in all
respects only as illustrative and not restrictive. 'The scope of the disclosure i1s, theretore,
indicated by the appended claims rather than by the foregoing description. All changes which
come within the meaning and range of equivalency of the claims are to be embraced within their

scope.
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The embodiments of the present invention for which an exclusive property or privilege is

claimed are defined as follows:

1. A system for exchanging heat with at least a coolant and a cleaning solution, the
system comprising:

a vehicle having a cooling system for circulating the coolant;

a diverter fluidly coupling the cooling system and a heat exchanger, and configured
to divert the coolant through the heat exchanger;

a first pump disposed downstream from the diverter configured to pump the coolant
through the heat exchanger and back to the diverter;

at least one cleaning solution tank;

a second pump configured to pump the cleaning solution through the heat
exchanger so that the heat exchanger heats the cleaning solution without mixing the coolant
and the cleaning solution;

a re-circulating hose fluidly coupled at a first end with a cleaning solution tank and
fluidly coupled at a second end with a valve disposed downstream of the heat exchanger,
and in tluid receiving communication with the cleaning solution pumped through the heat
exchanger, and wherein the valve, in response to a command from a controller, directs the
flow of the cleaning solution to the cleaning solution tank instead of a rotary head cleaner,
and where the second pump continuously recirculates the cleaning solution through the heat
exchanger and the cleaning solution tank until the valve directs the flow of the cleaning
solution to the rotary head cleaner; and

where the rotary head cleaner is in fluid communication with the heat exchanger
tor receiving the cleaning solution and applying the cleaning solution to a floor, wherein
the rotary head cleaner includes a vacuum for extracting the cleaning solution from the

floor to an evacuation tank disposed on the rotary head cleaner, and a pump disposed within

2. The system of claim 1 wherein the rotary’ head cleaner further comprises an
evacuation tank that receives the vacuumed cleaning solution before the cleaning solution is

pumped to the waste tank on the vehicle.
3. The system of claim 2, wherein the evacuation tank is coupled to a base such that

a first longitudinal plane defining a first lateral center of gravity of the evacuation tank aligns with

a second longitudinal plane defining a second lateral center of gravity of the base.

CA 2849005 2018-12-05
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4, The system of claim 1, wherein the second pump is configured to push cleaning

solution to the rotary head cleaner.

5. The system of claim 1, wherein a third pump is configured to push cleaning

solution to the rotary head cleaner.

O. The system of claim 1, further comprising hoses coupling the vehicle with the

rotary head cleaner, wherein the hoses are formed having smooth inner wall surfaces.

7. The system ot claim 1, wherein the pump 1s configured to pump cleaning solution

through the heat exchanger at a rate of between 0.25 and 0.75 gallons per minute.

8. The system of claim 1, wherein the pump is configured to pump cleaning solution

through the heat exchanger at a rate of 0.5 gallons per minute.

CA 2849005 2018-12-05
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