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DOUBLE AIR FLOW SYSTEM FOR VACUUM DEVICES

into a separator or fluid cleaning system where dirt/dust
is separated and cleaned and re-circulated through the
system through the blowing inlet repeatedly. This pro-
vides increased efficiency and reduced power consump-
tion while providing more effective cleaning.
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Description
FIELD OF THE INVENTION

[0001] The following invention relates to vacuum de-
vices, more particularly, the invention relates to avacuum
cleaner that uses blown air in combination with suction
to carry and collect dirt and dust.

BACKGROUND OF THE INVENTION

[0002] Suction devices commonly work using "vacu-
um" (low pressure) that generates a one way flow from
the cleaner head to a fluid (air is considered a fluid) clean-
ing system pushed out to the atmosphere. Dirt is lifted
and collected due to air flow from the atmosphere to the
low pressure area that is created by flow generator. Air
viscosity is predominantly responsible for moving the
dust and acting as a "carrier" to move the dust. The dens-
er and more viscous the air is, the more effectively it can
move the dust. Fast traveling fluid creates drag that by
itself creates suction on surrounding surfaces due to the
viscosity.

[0003] Comparing the same size outlet and inlet with
same flow rate, the suction effect has a short distance
but wide impact on the cleaning area. Blowing fluid is
denser and more viscous and not loose speed as much
as suction does as the fluid becomes farther from the
source of the blowing.

[0004] Since blowing air on a cleaning surface can be
more effective at moving dust and dirt than suction, it is
desirable to take advantage of the blowing effect to move
dust/dirt.

SUMMARY OF THE INVENTION

[0005] Itis therefore an objective of the presentinven-
tion to provide a suction device that takes advantage of
blowing dust/dirt off a surface and collects that dust/dirt.
[0006] Itis another objective of the invention to provide
improved efficiency and reduced power consumption in
comparison to prior vacuum cleaners, due to a semi-
closed fluid flow system.

[0007] Itis another objective of the invention to provide
a semi-closed loop system that circulates fluid (such as
air) through a vacuum device head to provide both blow-
ing and suction at the vacuum device head.

[0008] The terms "coupled", "coupled to", "coupled
with", "connected", "connected to", and "connected with"
as used herein each mean a relationship between or
among two or more devices, apparatus, components,
systems, subsystems, and/or means, constituting any
one or more of (a) a connection, whether direct or through
one or more other devices, apparatus, components, sys-
tems, subsystems, or means, and/or (b) a functional re-
lationship in which the operation of any one or more de-
vices, apparatus, components, systems, subsystems, or
means depends, in whole or in part, on the operation of
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any one or more others thereof.

[0009] The terms “first" and "second" are used to dis-
tinguish one element, set, data, object or thing from an-
other, and are not used to designate relative position or
arrangement in time.

[0010] Therefore, a suction component is arranged
with aninlet and outlet, the inlet receiving air and passing
the air across an opening towards an outlet, the passing
of the air from inlet side to outlet side across the opening
creates a blowing effect which moves dust and carries
the dust to the outlet without blowing the dust away.
[0011] In one aspect, a suction device has a flow gen-
erator (2). A suction component (3) is connected to the
flow generator (2). An inlet (12) is positioned on the suc-
tion component (3) and receives a fluid (14) from the flow
generator (2). An outlet (22) is positioned on the suction
component (3). Anopening (16) in the suction component
(3) is positioned between the inlet (12) and the outlet
(22). Upon activation of the flow generator (2), the fluid
(14) flows through inlet to the opening (16) where it reacts
with the cleaning area positioned at the opening (16), the
part of fluid bounces from the cleaning area and travels
to the outlet returns (24) to the flow generator through
the outlet (22) with a material (18). As the fluid travels
from outlet to inlet it passes fluid cleaning system. The
fluid cleaning system or separator (11) can be before or
after the flow generator. For illustration purposes one
possible combination of elements that can make up a
fluid cleaning system includes a container (10) and filter
(8) located before (up stream of) the flow generator (2).
[0012] The main function of the bouncing of the fluid
is toremove stuck and unwanted things like dust, dirtand
microorganisms from objects such as a rug using high
density, high velocity fluid passing fluid. The fluid takes
unwanted materials to the outlet. Because the suction
and blowing air volume is the same through the inlet and
outlet, there is very little air escaping the semi closed
system.

[0013] Fluid with unwanted material (18) travels
through the outlet (22) and through the fluid cleaning sys-
tem (11) which separates the carried material (18) from
the fluid (14).

[0014] Inone example, a container (10) is downstream
of the outlet (22) and receives the material (18) collected
at the opening (16) such that the material (18) is trans-
ported from the suction component (3) towards the con-
tainer (10) via the outlet (22) using suction created by
the flow generator (2). Any flow generator could be used
in this system. In one aspect the flow generator (2) could
comprises a motor (6) and a fan (4). In another aspect
any fluid cleaning system can be positioned in any place
of the device. As one of possible illustration a filter (8) is
located between the outlet (22) and the flow generator
to separate the material (18) from the fluid (14) as shown
in FIG. 1.

[0015] Itis understood that fluid with the unwanted ma-
terial (18) can be cleaned by any system including the
containerf/filter system cleaning system or separator (11)
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shown in FIG 1. Other cleaning systems (11) include cen-
trifugal, bag and filter, water or any other systems that
separate the material from the fluid.

[0016] Upon activation of the flow generator (2) the ma-
terial (18) is moved to fluid cleaning system (11) by a
combination of blowing (15) and suction (13), the blowing
(15) due to the fluid (14) traveling from said inlet (12)
across the opening (16) and suction (13) due to the fluid
(14) being transported back towards the flow generator
(2) via the outlet (22).

[0017] In one aspect the opening (16) defines a first
edge (17) and a second edge (19). A separation element
(20) is spaced apart from the first (17) and second (19)
edges such that the first shortest distance (170) between
the separation element (20) and the first edge (17) is
shorter than a second shortest distance (190) between
the separation element (20) and the second edge (19).
[0018] Inone aspecttheinlet (14) defines a cross-sec-
tional area smaller than that of the outlet (22).

[0019] In yet another aspect, the fluid converges as it
moves from the inlet (12) towards the opening (16) and
diverges as the fluid moves from the opening (16) to-
wards the outlet (22).

[0020] Insome embodiments, the inletand outlet have
the same diameters and flow rate at a location between
the flow generator (2) and the suction component (3).
However this does not limit any combination of different
outlet and inlet diameters or different flow rate between
the inlet and outlet.

[0021] Other objects of the invention and its particular
features and advantages will become more apparent
from consideration of the following drawings and accom-
panying detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS
[0022]

FIG. 1 is a cross section view of an example fluid
flow device according to the present invention.

FIG. 2A-E are detail cross section views of blowing
and suction components for the fluid flow device
shown in FIG. 1.

FIG. 2F is a detail cross perspective cutaway view
of a blowing and suction component for the fluid flow
device shown in FIG. 1.

DETAILED DESCRIPTION OF THE INVENTION

[0023] Referring now to the drawings, wherein like ref-
erence numerals designate corresponding structure
throughout the views. The following examples are pre-
sented to further illustrate and explain the presentinven-
tion and should not be taken as limiting in any regard. In
FIG.1, an exemplary fluid flow device is configured as a
hand held vacuum cleaner. The housing (5) of contains
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the flow generator (2) and the container (10). The con-
tainer is removable to allow the dust/dirt that is picked up
to be discarded. The flow generator (2) includes a motor
(6) and a fan (4) which is rotated (60) by the motor (6).
This generates movement of fluid (14) or air as shown.
The fluid (14) circulates out of the flow generator and
towards inlet (12), past opening (16), outlet (22), into the
container (10) and through filter (8) back past the fan (4).
Air travels in semi-closed flow system that only effects
the object in the opening (16).

[0024] In FIG. 1, the flow generator (2) is positioned
between two passages that are connected to the inlet
(12) and the outlet (22). One side of the flow generator
(2) results in low pressure which creates suction to move
material from the opening. The other side is used to push
fluid (air) through the cleaning system. The air compress-
es as it reaches the opening and part of the air bounces
off the object to be cleaned (external surface, rug or other
object). This bouncing agitates or removes dust/dirt etc.
(material) from the object to be cleaned and the suction
carries the material back to the cleaning system 11. Air
traveling from inlet directed in such way that it bounces
and travels with its inertia towards the outlet by itself.
Suction has wider effect area allowing the suction to suck
air around the opening. This combination allows limited
or no escape of air in the semi-closed flow system, which
enables collection of dust and dirt at the same time.
[0025] The circulation of the air around the system re-
sults in blowing (15) of fluid at material (24’) which is
located on an external surface, for example a floor or rug.
The blowing (15) agitates the material (24’) as the suction
component (3) is moved along the external surface. This
agitation is as effective as rug pollination which creates
a concentrated cloud of dust/dirt or material (18) within
the suction component (3). Because the flow generator
(2) creates a suction force (13) or low pressure, the flow
of the fluid generally moves in a semi closed circle pattern
back towards the flow generator. As can be seen, the
flow (24) back towards the flow generator (2) includes
material (18) lifted from the opening (16) as well as the
fluid (14) which circulated past the opening (16).

[0026] To further concentrate the blowing action, dis-
tance (170) from the separation element (20) to the edge
(17) is smaller than distance (190) between the separator
and edge (19). This causes the fluid flow to converge
towards the opening (16) and diverge away from the
opening. The cross section or average cross section of
the outlet (22) may also be larger than that of the inlet
(12). Angle (26) may also be adjusted by changing the
positioning of edge (17) and (19) relative to each other.
A shallower and sharper angle may result in different
agitation forces and bouncing action across the opening.
As one example, FIG 2B provides a configuration which
may be adapted for 2mm velour carpet. Any sharper out-
let angle to the opening will increase dust pushed inside
a breathable object like a couch. This means that fluid
flow attack angle to the surface and its power may be
dependent on the composition and permeability of the
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object being cleaned. Depending on the surface select-
ed, the angle may be adjustable to suit the cleaning ob-
ject, or a kit may include different fluid flow device heads
that create different compression of the fluid and different
angles to modify the bouncing and agitation effect of the
system.

[0027] FIG. 2A-F shows a detail view of the vacuum
head or suction component (3). The Vacuum head may
be connected to many different configurations of flow
generators to take advantage of the suction and blowing
action to agitate and collect dust/dirt. As can be seen in
FIG 2B and 2E, the fluid compresses towards the opening
(16) which results in higher viscosity to assist in moving
dust/dirt. FIG. 2C shows different paths parts of the fluid
may take while travelling between the inlet and outlet. As
can be seen, some of the fluid bounces againstthe clean-
ing surface and some air moves across the opening with-
out bouncing against the cleaning surface.

[0028] It is also understood that the blowing via the
inlet may be turned off in certain cases. In the example
shown in FIG 1, the housing would include an opening
to the atmosphere that allows fluid to be expelled once
cleaned by the fluid cleaning system or separator (11)
and sucked in by the flow generator. Therefore, a clean-
ing surface can first be used to clean visible or loose
dust/dirt and then the blowing action can be turned on to
create the semi-closed system described herein which
uses the blowing action to agitate the difficult to clean
dirt that may be trapped, for example in a rug.

[0029] Although the invention has been described with
reference to a particular arrangement of parts, features
andthe like, these are notintended to exhaust all possible
arrangements or features, and indeed many other mod-
ifications and variations will be ascertainable to those of
skill in the art.

Claims

1. A suction device having a flow generator (2) and
characterized by:

a suction component (3) connected to said flow
generator (2) ;

an inlet (12) positioned on said suction compo-
nent (3) and receiving a fluid (14) from said flow
generator (2);

an outlet (22) positioned on said suction com-
ponent (3);

an opening (16) in said suction component (3)
positioned between said inlet (12) and said out-
let (22);

upon activation of said flow generator (2), said
fluid (14) enters said inlet such that said fluid
reaches said opening (16) and returns (24) to
said flow generator through said outlet (22) with
a material (18).
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2. The suction device of claim 1 further comprising:

a separator (11) downstream of said outlet (22)
and

separating the material (18) collected at said
opening (16) from the fluid (14).

3. The suction device of any preceding claim, wherein
the flow generator (2) comprises a motor (6) and a
fan (4).

4. The suction device of any of claims 2-3, wherein said
separator (11) includes a filter (8) and a container
(10) located between said outlet (22) and said flow
generator to separate the material (18) from the fluid
(14).

5. The suction device of claims 2-4, wherein upon ac-
tivation of said flow generator (2) said material (18)
is moved to said container (10) by a combination of
blowing (15) and suction (13), the blowing (15) due
to said fluid (14) traveling from said inlet (12) across
the opening (16) and suction (13) due to said fluid
(14) being transported back towards said flow gen-
erator (2) via said outlet (22).

6. The suction device of any preceding claim further
comprising:

said opening (16) defining a first edge (17) and
a second edge (19);

a separation element (20) spaced apart from
said first (17) and second (19) edges such that
said afirst shortest distance (170) between said
separation element (20) and said first edge (17)
is shorter than a second shortest distance (190)
between said separation element (20) and said
second edge (19).

7. The suction device of any preceding claim, wherein
said inlet (14) defines a cross-sectional area smaller
than that of said outlet (22).

8. The suction device of any of claims 2-7, wherein the
separator (11) is selected from the group consisting
of:

a vacuum bag, a filter, a centrifugal separator,
a water based fluid separator and combinations
thereof.

9. The suction device of any preceding claim, wherein
said fluid converges as it moves from the inlet (12)
towards the opening (16) and diverges as the fluid
moves from the opening (16) towards the outlet (22).

10. The suction device of any of claims 4-9, wherein said
container (10) is downstream of said outlet.
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11. The suction device of any preceding claim, wherein
said flow generator is activated by rotation (60) of a
fan (4).

12. The suction device of any of claims 2-11, wherein 5
the fluid travels in a semi-closed flow system, which
allows the fluid to re-circulate continuously through
the flow generator and a separator.

13. A vacuum cleaner including the suction device of 10
any preceding claim.
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FIG. 2C
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FIG. 2D
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FIG. 2E
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FIG. 2F
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