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CLEANING DEVICE FOR CLEANING
DUCTS AND PIPES

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation-in-part (CIP) patent
application and claims the benefit of priority from U.S.
patent application Ser. No. 11/202,837, filed Aug. 12, 2005.
The present application also claims the benefit of priority
from U.S. Provisional Patent Application Ser. No. 60/658,
760, filed Mar. 4, 2005. The entire contents of U.S. patent
application Ser. Nos. 60/658,760 and 11/202,837 are incor-
porated by reference herein in their entirety.

FIELD OF THE INVENTION

This invention relates to a cleaning device for cleaning
ducts and duct-like structures such as pipes.

BACKGROUND OF THE INVENTION

While they might be hidden from eyesight for much of
their working lives, ducts and duct-like structures pay an
integral role in everyday life. A home is often kitted out with
what is often referred to as “central air”, wherein artificially
cooled or warmed air is directed via dedicated ductwork to
various rooms around the house. Over time ductwork
becomes lined with dust and grime from everyday use.
Absent cleaning, dirty ducts can lead to health issues for
homeowners and renters, and might present hidden dangers
for children and adults with, for example, lung disorders.
Individuals with weakened immune systems or immune
disorders, including asthmatic children and adults, can face
unexpected health dangers absent regular cleaning of duct-
work.

A review of the prior art follows.

U.S. Patent Publication No. 20050028307, published Feb.
10, 2005 to Wu, describes a snake that includes a handle, a
flexible cable, multiple brushes with various sizes and a
crank. The handle has a proximal end, a distal end and a ring
with an eye on the distal end. The flexible cable is described
as being made of glass fiber with a rear end attached to the
proximal end of the handle, a front end and a connector
attached to the front end of the flexible cable. A brush shaft
has a rear end attached to the connector, a front end and a
head attached to the front end of the brush shaft. The brushes
each have a shank that can detachably attach to the head of
the brush shaft. The crank is [.-shaped and has a longitudinal
arm, a transverse arm with a free end to be inserted through
the ring and a cap with an aperture attached to the transverse
arm of the crank.

U.S. Patent Publication No. 20050109375, published May
26, 2005 to Peterson, describes a vent cleaning apparatus for
removing dust from air conditioning and heating vents and
wherein unnecessary torque loads on the flexible shaft are
eliminated by the presence of swivel cuff means between the
exhaust opening where the flexible tubular conduit contain-
ing the shaft is connected to the apparatus and the flexible
tubular conduit itself.

U.S. Pat. No. 6,553,601, issued Apr. 29, 2003 to Major,
describes a pipe end cleaner device formed in a set of sizes
to be mounted in the chuck of an electric drill for cleaning
the ends of pipes in preparation for connections by threading
or soldering. The cleaner device has a plurality of internal
grooves configured and dimensioned to secure a conven-
tional bristle brush having external grooves on its ring.
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Japanese Patent No. JP10128260, published May 5, 1998
to Kirigatani Yoichi, describes an apparatus for cleaning an
inner wall of a pipe by fitting a brush in the pipe, slightly
holding down a brush shaft with one side hand, grasping a
handle with the other hand and rotating a crank shaft.

Japanese Patent No. JP2003-329234, published Nov. 19,
2003 to Fukuma Yoshito, describes a duct cleaning appara-
tus. The apparatus comprises a lateral duct, a main shaft
reciprocating in an axial direction of the lateral duct. Rota-
tion about the axis is provided. A link chain is spirally wound
around the outer peripheral wall of the main shaft, and one
end portion and the other end portion of the link chain are
fixed on the outer peripheral surface of the main shaft.

SUMMARY OF THE INVENTION

A cleaning device 100 for cleaning a generally elongated
duct or pipe, comprising: a housing 120 of generally cylin-
drical appearance having a front end 124 and a rear end 126;
an inner-drum 300 having a front end 340, a rear end 360,
a sidewall 380, and a sidewall inner-surface 400, wherein the
inner-drum 300 is located inside the housing 120; a drive
shaft 320 protruding from the rear end 360 of the inner-drum
300 and through the rear end 126 of the housing 120; a drive
member 140 that is attachable to the drive shaft 320; a cable
180 abutting against the inner-surface 400 of the inner-drum
300, wherein the cable 180 has opposite proximal 200 and
distal 220 ends, wherein during normal operation the distal
end 220 protrudes through the front end 340 of the inner-
drum 300 and through the front end 124 of the housing 120;
and a cleaning member 240, wherein the cleaning member
240 is attachable to the distal end 220 of the cable 180,
wherein rotation of the drive shaft 320 causes rotation of the
inner-drum 300, and wherein rotation of the inner-drum 300
causes the distal end 220 of the cable 180 to rotate thereby
rotating the cleaning member 240 when fitted to the distal
end 220 of the cable 180.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an environmental perspective view of the
cleaning device of the present invention.

FIG. 2 shows a front perspective view of the cleaning
device of FIG. 1.

FIG. 3 shows a rear perspective view of the cleaning
device of FIG. 1.

FIG. 4 shows a rear perspective view of the cleaning
device of FIG. 1 with a power tool in place of a hand crank.

FIG. 5 shows an exploded perspective view of the clean-
ing device of FIG. 1.

FIG. 6 shows a front perspective view of a cleaning
device with a flashlight fitted to the cleaning device.

It should be understood that the attached figures are not
intended to limit the scope of the present invention in any
way.

DETAILED DESCRIPTION OF THE
INVENTION

This invention relates to a cleaning device for cleaning
ducts and duct-like structures such as pipes. The cleaning
device of the invention is denoted generally by the numeric
label “100”.

Referring to the FIGURES in general, and FIG. 1 in
particular. FIG. 1 is an environmental perspective view of
the cleaning device 100 of the present invention. More
specifically, the cleaning device 100 is shown placed atop a
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domestic laundry dryer LD for drying wet clothes. The
cleaning device comprises a housing 120, a drive member
140, an optional carry handle 160, an optional shoulder-
carrying strap 162, a cable 180 having a proximal end 200
(see, for example, FIG. 5) and a distal end 220, and a
cleaning member 240 attached to the distal end 220 of cable
180. The driving member 140 is shown as a handle 140/ in
FIGS. 1 and 3, and as an electric drill 1404 in FIG. 4. In one
aspect of the invention, the drive member 140 is selected
from the group consisting of a handle 140/ and a drill 1404.

If used, the optional shoulder-carrying strap 162 can be
attached to the housing 120 by any suitable means such as,
but not limited to, a buckle system 164 (see FIG. 3). The
buckle system 164 allows a user to attach or detach the strap
162 as desired. The operation of a buckle system is well
known and is described in detail, for example, in U.S. Pat.
No. 6,786,786 (issued to Davis). The content of U.S. Pat.
No. 6,786,786 (Davis) is incorporated herein by reference in
its entirety. The terms “human operator” and “user” are
regarded herein as equivalent terms.

In FIG. 1, the cable 180 and cleaning member 240 are
shown deployed inside a dryer’s exhaust duct ED, which has
been temporarily detached from the laundry dryer LD to
permit a user (not shown) to manually feed the cable 180
(and cleaning member 240 attached to the distal end 220 of
cable 180) into the dryer’s exhaust duct ED. The cleaning
member 240 can take several forms. For example, the
cleaning member 240 can be a detachable brush 260 or a
detachable dislodger 280 (see FIG. 5) for dislodging debris
blocking, for example, a drainage or domestic sewer pipe.
An optional housing stand 122 can be used to stabilize the
housing 120.

The internal features of the cleaning device 100 can be
discerned from an exploded view of the cleaning device 100
as shown in FIG. 5. The cleaning device 100 comprises a
housing 120 of generally cylindrical appearance, an inner
hollow drum 300 of generally cylindrical appearance, a
drive member 140 for rotating the inner-drum 300, a drive
shaft 320 connected to the inner-drum 300, a cable 180, and
an at least one cleaning member 240 attachable to the distal
end 220 of the cable 180. The inner-drum 300 is of generally
cylindrical appearance and located inside housing 120.

In more detail and with particular reference to FIGS. 5
and 6, the housing 100 has a front-end 124, a rear-end 126,
and a cylindrical sidewall 128 disposed between front and
rear ends 124 and 126. The cylindrical sidewall 128 and
front-end 124 can form an integral unit as shown in FIG. 5.
In an alternative embodiment, the cylindrical sidewall 128
and rear-end 126 form an integral unit. In a further alterna-
tive embodiment, the cylindrical sidewall 128, the front-end
124 and rear-end 126 can be in three separate pieces.

The front-end 124 of housing 100 has a center 124¢. The
center 124c¢ defines an aperture 124a. A hollow bore cylinder
124y extends around and outward from the perimeter of
aperture 124a. The rear-end 126 of housing 100 has a center
126¢. The center 126¢ defines an aperture 126a. A hollow
bore cylinder 126y extends around and outward from the
perimeter of aperture 126a.

The inner-drum 300 has a drum front-end 340, a drum
rear-end 360, a drum sidewall 380 disposed between front
and rear ends 340 and 360. In FIG. 5, alphanumeric labels
“300a” and “3005” represent the inner-drum 300. The drum
sidewall 380 has an inner surface 400. The drum front-end
340 has a center 340c. The center 340c defines an aperture
340a. The drum rear-end 360 has a center 360c. Drive shaft
320 is coupled to, and extends outwards from, the center
360c of drum rear-end 360 as shown in FIG. 5. The drive
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shaft 320 can have any suitable cross-section such as a
hexagonal cross-section. It will be understood by a person of
ordinary skill in the art that the drive member 140 (such as,
but not limited to, handle 140% or drill 1404) should com-
prise a complementary female end capable of receiving the
male drive shaft 320.

The cable 180 is disposed at least partly inside inner-drum
300 and when wound up inside the inner-drum exerts
pressure on the inner-surface 400. During typical use, at
least part of the cable 180 is manually drawn out of the
device 100 through hollow bore cylinder 124y (via aperture
340q) and pushed into a duct or pipe that requires cleaning
and/or unblocking. The cable 180 remaining inside the drum
sidewall 380 exerts pressure on the inner surface 400 of
drum sidewall 380 such that when the drive shaft 320 is
rotated, that part of the cable 180 located outside the device
100 also rotates even though there is no direct connection
between the drive shaft 320 and cable 180. That part of the
cable 180 located inside the inner-drum 300 acts somewhat
like a spring coil exerting pressure on the inner-surface 400.

The diameter of the inner-drum 300 is selected to ensure
that the cable 180 when wound is capable of exerting
pressure against the inside of inner-surface 400. However, it
should be understood that any suitable cable can be used
such as, but not limited to, 0.25" hollow cable (Universal
Product Code (UPC): 0-93122-10281-3), 0.25" wire rope
center cable (Universal Product Code (UPC): 0-93122-
10282-0) available from, for example, General PIPE
CLEANERS (division of General Wire Spring Company),
1101 Thompson Avenue, McKees Rocks, Pa. 15136; FAX:
1-412-771-2771, TEL: 1-800-245-6200 or 1-412-771-
6300). Examples of other cables are listed in TABLE 1.

TABLE 1

CABLE UPC

0-93122-61018-9
0-93122-61020-2
0-93122-61021-9
0-93122-61042-4
0-93122-61043-1
0-93122-61044-8
0-93122-61064-6
0-93122-61066-0
0-93122-61068-4

Y" (6 mm) Diameter

3" (10 mm) Diameter

15" (13 mm) Diameter

Referring to FIGS. 5 and 6, the proximal end 200 of cable
180 is optionally attached to the inside of inner-drum 300.
For example, an at least one tie 420 can be used to attach the
proximal end 200 to the inside of inner-drum 300. The at
least one tie 420 can take the form of a loop, staple, tack,
adhesive, or any other suitable attachment means. An
optional cable retainer system can be used to keep the
proximal end 200 inside the inner-drum 300. One or more
retainer clips 440 can be attached to the cable 180 proximate
to the proximal cable end 200. A retainer clip blocker, such
as an inner cylinder 460 located in hollow bore cylinder
124y, is shown in FIG. 6. The inner cylinder has a hollow
bore, which is sized such that its bore diameter is sufficient
not to impede the movement of the cable 180 through
cylinder 124y, while narrow enough to stop the retainer clip
440 from exiting out of cylinder 124y.

Still referring to FIGS. 5 and 6, a screw 480 or similar
device can be used to keep the distal end 220 of cable 180
secured at least partly inside cylinder 124y, thereby prevent-
ing the cable 180 from being inadvertently wound out
completely from inner-drum 300. A female screw receiver
500 can be used to affix the distal end 220 to the screw 480.









