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(54) Title: DRAIN CLEANER

FIG.1

(57) Abstract: A drain cleaner is disclosed for use with a drain assembly hav­
ing a drain pipe, a flange coupled to the drain pipe and defining a drain inlet, 
and a pop-up assembly having an actuating arm disposed in the drain pipe. The 
drain cleaner includes a stopper head having a seal sized to engage the drain inlet 
and an inlet passage extending from an inlet port formed in a top surface of the 
stopper head to an outlet port formed in a bottom surface of the stopper head. 
A stopper guide has a proximal end coupled to the stopper head bottom surface 
and a distal end, the stopper guide distal end including a tail piece adapted to 
operatively engage the actuating arm of the pop-up assembly. A drain cleaning 
composition is supported below the stopper head bottom surface.
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DRAIN CLEANER

Field of the Disclosure

[0001J The present disclosure generally relates to plumbing maintenance, and more

particularly to apparatus and chemical compositions for removing clogs from drain pipes.

Background of the Disclosure

[0002] Various types of apparatus and chemical compositions are known for removing 

clogs formed in drain pipes. In some of these, a mechanical apparatus is provided for 

engaging and removing the clog-forming material from the drain pipe. In one example, 

the device includes an elongate, flexible, strip sized for insertion into the drain pipe. The 

strip has a length sufficient so that a distal end will contact the clog. The user may then 

apply pushing, pulling, twisting, or other force to the strip in an attempt to engage and/or 

dislodge all or part of the clog. The strip may include barbs or other projections 

extending from an exterior surface to improve the ability to snag or otherwise engage 

fibrous material that may be stuck in the drain pipe. Once the clog material is engaged, 

the device is withdrawn from the drain pipe, bringing the clog-forming material with it.

[0003] Other types of devices attempt to dislodge the clog by providing a fluid jet that 

is directed toward the clog. These devices may be connected to a source of pressurized 

fluid such as water or air, and may include an elongate member having a channel 

extending therethrough to direct pressurized fluid toward the location of the clog.

[0004] Alternatively, various chemical compositions are known which are adapted to 

disintegrate or dissolve clogs formed in drain pipes. The chemical compositions are 

typically provided in containers, and the user simply pours the chemical composition 

from the container into an inlet of the drain. More complex arrangements include a
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rubber mat for placement over the plumbing fixture adjacent the drain inlet to protect the 

plumbing fixture from the corrosive properties of the chemical composition. Other known 

apparatus provides a tube that is inserted partially into the drain pipe for accurately directing the 

chemical composition toward the clogged location.

[0005] Conventional drain cleaning apparatus are overly difficult to use when the drain pipe 

includes a plug. Bathroom sinks, for example, often include a pop-up stopper that may be 

actuated between open and closed positions. These stoppers typically include a tail piece that is 

coupled to an actuating arm of a pop-up assembly. The plugs often must be fully or partially 

removed prior to inserting mechanical apparatus or chemical compositions into the drain pipe, 

and subsequently are reinserted into the drain pipe. Unfortunately, such removal and 

reattachment can be difficult and time consuming.

[0006] In addition, known chemical drain cleaners are typically used only after a clog is 

detected, and therefore do not help prevent clogs from forming. Still further, chemical cleaners 

are typically introduced into the drain pipe near an inlet, and therefore are less effective for 

removing clogs formed at a point located more distally, such as in or after a U-joint formed in 

the drain pipe.

OBJECT OF THE INVENTION

It is the object of the present invention to substantially overcome or at least ameliorate 

one or more of the above disadvantages.

SUMMARY OF THE DISCLOSURE

[0007] There is disclosed herein a drain cleaner for use with a drain assembly including a drain 

pipe having a U-joint and a flange coupled to the drain pipe and defining a drain inlet, the drain 

cleaner comprising:

a stopper head having a seal sized to engage the drain inlet and an inlet passage 

extending from an inlet port formed in a top surface of the stopper head to an outlet port formed 

in a bottom surface of the stopper head;

a cap removably coupled to the inlet port;

a conduit coupled to the stopper head with a proximal end in fluid communication with 

the stopper inlet passage and a distal end, an internal passage extending between the conduit

6776568_l:hxa
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proximal end and conduit distal end, the conduit distal end being sufficiently spaced from the 

conduit proximal end so that the conduit distal end is disposed in the drain pipe when the 

stopper head is adjacent the drain inlet, the conduit being formed of a material that is sufficiently 

flexible to navigate a drain pipe path; and

a drain cleaning composition supported below the stopper head bottom surface and 

positioned such that the conduit defines a partition between the conduit internal passage and the 

drain cleaning composition.

[0007a]There is further disclosed herein a drain cleaner for use with a drain assembly including 

a drain pipe having a U-joint and a flange coupled to the drain pipe and defining a drain inlet, 

the drain cleaner comprising:

a stopper head having a seal sized to engage the drain inlet and an inlet passage 

extending from an inlet port formed in a top surface of the stopper head to an outlet port formed 

in a bottom surface of the stopper head;

a cap removably coupled to the inlet port;

a conduit coupled to the stopper head bottom surface with a proximal end in fluid 

communication with the stopper inlet passage and a distal end, an internal passage extending 

between the conduit proximal end and conduit distal end, the conduit distal end being 

sufficiently spaced from the conduit proximal end so that the conduit distal end is disposed in 

the drain pipe when the stopper head is adjacent the drain inlet, the conduit being formed of a 

material that is sufficiently flexible to navigate a drain pipe path, wherein the conduit has a 

length sufficient so that the conduit distal end is positioned distally of the U-joint; and 

a drain cleaning composition supported below the stopper head bottom surface and around an 

exterior surface of the conduit so that the conduit defines a partition between the conduit internal 

passage and the drain cleaning composition.

[0007b]There is also disclosed herein a drain cleaner for use with a drain assembly including a 

drain pipe having a flange coupled to the drain pipe and defining a drain inlet, and a pop-up 

assembly having an actuating arm disposed in the drain pipe, the drain cleaner comprising:

a stopper head having a seal sized to engage the drain inlet and an inlet passage 

extending from an inlet port formed in a top surface of the stopper head to an outlet port formed 

in a bottom surface of the stopper head;

a cap removably coupled to the stopper head inlet port;

6776568_l:hxa
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a conduit coupled to the stopper head with a proximal end in fluid communication with 

the stopper inlet passage and a distal end, an internal passage extending between the conduit 

proximal end and conduit distal end, the conduit distal end being sufficiently spaced from the 

conduit proximal end so that the conduit distal end is disposed in the drain pipe when the 

stopper head is adjacent the drain inlet, the conduit being formed of a material that is sufficiently 

flexible to navigate a drain pipe path; and

a stopper guide having a proximal end coupled to the stopper head bottom surface and a 

distal end, the stopper guide distal end including a tail piece adapted to operatively engage the 

actuating arm of the pop-up assembly; and

a drain cleaning composition supported below the stopper head bottom surface and 

positioned such that the conduit defines a partition between the conduit internal passage and the 

drain cleaning composition.

[0008] According to additional aspects of the disclosure, the drain cleaner may include a stopper 

head having a seal sized to engage the drain inlet and an inlet passage extending from an inlet 

port formed in a top surface of the stopper head to an outlet port formed in a bottom surface of 

the stopper head, a cap removably coupled to the inlet port, and a conduit coupled to the stopper 

head bottom surface with a proximal end in fluid communication with the stopper inlet passage 

and a distal end, wherein the conduit has a length sufficient so that the conduit distal end is 

positioned distally of the U-joint. A drain cleaning composition is supported below the stopper 

head bottom surface and around an exterior surface of the conduit.

[0009] According to further aspects of the disclosure, the drain assembly may include a pop-up 

assembly having an actuating arm disposed in the drain pipe. The drain cleaner may comprise a 

stopper head having a seal sized to engage the drain inlet and an inlet passage extending from an 

inlet port formed in a top surface of the stopper head to an outlet port formed in a bottom 

surface of the stopper head, a stopper guide having a proximal end coupled to the stopper head 

bottom surface and a distal end, the stopper guide distal end including a tail piece adapted to 

operatively engage the actuating arm of the pop-up assembly, and a drain cleaning composition 

supported below the stopper head bottom surface.

6776568 l:hxa
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Brief Description of the Drawings

[0010] For a more complete understanding of the disclosed methods and apparatuses, 

reference should be made to the embodiment illustrated in greater detail on the 

accompanying drawings, wherein:

[0011] Fig. 1 is perspective view of a drain cleaner constructed according to the present 

disclosure;

[0012] Fig. 2 is a side elevation view, in cross-section, of the drain cleaner of Fig. 1;

[0013] Fig. 3 is a side elevation view, in cross-section, of an alternative embodiment of

a drain cleaner constructed according to the present disclosure; and

[0014] Fig. 4 is a side elevation view, in cross-section, of yet another alternative 

embodiment of a drain cleaner constructed according to the present disclosure.

[0015] It should be understood that the drawings are not necessarily to scale and that 

the disclosed embodiments are sometimes illustrated diagrammatically and in partial 

views. In certain instances, details which are not necessary for an understanding of the 

disclosed methods and apparatuses or which render other details difficult to perceive may 

have been omitted. It should be understood, of course, that this disclosure is not limited 

to the particular embodiments illustrated herein.

Detailed Description

[0016] Drain cleaners are disclosed herein for removing clog-forming material from 

drain pipes. In certain embodiments, the drain cleaner includes a stopper structure that is 

used in place of an existing drain stopper, the drain cleaner including a chemical 

composition depending therefrom. The drain cleaner further includes a tube



WO 2008/140764 PCT/US2008/005966

-5-

communicating with a port formed in the stopper, the tube extending distally from the 

stopper structure. Normal use of the plumbing fixture will cause liquid to pass over 

and/or through the chemical composition, thereby to provide a preventative release of the 

drain cleaning composition into the drain pipe to prevent clogging. The preventative 

release is “passive” or “automatic” in that it occurs during normal use of the plumbing 

fixture, rather than requiring a user to take deliberate action to implement the chemical 

composition. The frequency of the preventative release is based primarily on the 

frequency of use of the plumbing fixture, and therefore in certain applications may be 

substantially continuous. If a clog should form downstream, additional drain cleaning 

chemical may be introduced through the stopper port which is then discharged from the 

distal end of the tube. This allows for more precise deployment of drain cleaner within 

the drain pipe. In other embodiments, the tube encloses the chemical composition so that 

the passive discharge of drain cleaner exits from the distal end of the tube, which may be 

positioned adjacent a portion of the drain pipe that is more susceptible to clogs such as in, 

or downstream of, the U-joint.

[0017] Referring to Fig. fra drain cleaner 10 is shown having a stopper head 12. A 

seal 14 is coupled to the stopper head 12 and sized to engage an inlet flange 16 of a drain 

pipe 18 (Fig. 2). An inlet passage 20 extends through the stopper head from an inlet port 

22 formed in a top surface to an outlet port 24 formed in a bottom surface of the stopper 

head 12. A cap 26 is provided for selectively closing or opening the inlet passage 20. 

While the cap 26 is illustrated in Figs. 1 and 2 as a separately removable member, it may 

alternatively be provided as an integral member or may be connected to the stopper head 

12 by a link, chain, or other coupling device. The cap 26 may ffictionally engage the inlet
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port 22 or may include threads or other releasable structure to retain the cap 26 in the 

closed position.

[0018] A conduit, such as tube 30, is provided for directing drain cleaning material 

toward a distal point in the drain pipe 18, as best shown in Fig. 2. The tube 30 includes a 

proximal end 32 coupled to the stopper head 12 and a distal end 34. The proximal end 32 

fluidly communicates with the inlet passage 20. An anchor 36 may be coupled to the tube 

distal end 34 to help guide the tube 30 through the drain pipe 18 during installation of the 

drain cleaner 10. The tube 30 is preferably formed of a material that is sufficiently 

flexible to navigate potentially tortuous drain pipe paths while also resisting chemical 

reaction to most known drain cleaning compositions. Exemplary conduit materials 

include, but are not limited to, plastics such as polyvinylchloride (PVC) and polyethylene 

(PET).

[0019] A mass 50 of drain cleaning composition is supported from the stopper head 12. 

In the illustrated embodiment, the mass 50 is self-supporting, such as a highly viscous gel 

composition. Alternatively, the mass 50 may be a non-self-supporting material, in which 

case a liquid permeable retaining structure 51 is coupled to the bottom surface of the 

stopper head 12 to retain the mass 50, as shown in Fig. 3. If a retaining structure is 

provided, the mass 50 may be formed of a gel, a solid (such as pellets or granules), a 

liquid, or a combination thereof. The mass 50 may be formulated to slowly release drain 

cleaning chemical as it is contacted by fluid, thereby to release drain cleaning chemical 

during each use of the plumbing fixture associated with the drain pipe 18.

[0020] As used herein, the term “drain cleaning composition” encompasses any liquid 

or solid material, other than water or water from a plumbing supply (e.g. softened water;
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hard water), which is used or marketed for use to remove drain clogs and/or to, protect 

against drain clogs. Exemplary drain cleaning compositions include, but are not limited 

to, caustic materials such as sodium hydroxide, mixtures of sodium hydroxide, metal (e.g. 

aluminum) chips, and sodium nitrate, or alkaline sodium hypochlorite solutions (e.g. U.S. 

Pat. No. 4,080,305), as well as other cleaners such as those with additives such as 

surfactants, proteolytic enzymes, and disulfide reducing agents. See e.g. U.S. Pat. Nos. 

4,540,506, 4,619,710 and 3,503,890.

[0021] A stopper guide 60 is provided for directing the stopper head 12 to seat with the 

drain inlet. The stopper guide 60 includes guide vanes 62 having upper ends sized and 

positioned to closely fit within the drain pipe 18. Lower ends of the guide vanes 62 join 

at a neck 64. A tail piece 66 depends from the neck 64 and is adapted to engage a pop-up 

assembly provided with the plumbing fixture. More specifically, the pop-up assembly 61 

may include an actuating arm 68 that is manually controlled to move up or down, as 

indicated by the arrows in Fig. 2. The tail piece 66 includes an orifice 68 sized to receive 

a tip of the actuating arm 68. Accordingly, movement of the actuating arm 68 will cause 

a corresponding movement of the stopper guide 60, thereby driving the stopper head 12 

toward the open or closed position.

[0022] In operation, the drain cleaner 10 provides both a passive discharge of drain 

cleaning composition from the mass 50 to prevent clogs from forming in a proximal 

portion of the drain pipe 18, while permitting additional drain cleaning material to be 

discharged through the tube 30 to a distal portion of the drain pipe 18. The mass 50 

effects passive release of drain cleaning composition when liquid passes over the mass
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50. Thus, a more continuous, preventative dose of drain cleaning is released into a 

proximal portion of the drain pipe 18 located adjacent the stopper head 12.

[0023] Should a clog form in a more distal part of the drain pipe 18, the cap 26 may be 

removed and additional drain cleaning composition may be poured into the inlet passage 

20. The additional composition passes through the tube 30 and is discharged into a distal 

portion of the drain pipe 18. In the illustrated embodiment, the tube 30 is sufficiently 

long so that the tube distal end 34 is positioned downstream of a U-joint 44 formed in the 

drain pipe 18. Thus, a relatively undiluted dose of chemical composition is discharged 

into the distal part of the drain pipe 18, which is typically more susceptible to clogging.

[0024] An alternative embodiment of a drain cleaner 110 is illustrated in Fig. 4. The 

drain cleaner 110 is similar to the drain cleaner 10 illustrated in Figs. 1 and 2, except a 

chemical mass 150 depending from a stopper head 112 is disposed within a liquid 

impermeable enclosure 115. The enclosure 115 has a proximal end 117 in fluid 

communication with an inlet passage 120 extending through the stopper head 112 and a

distal end 119 in fluid communication with a tube 130.

[0025] In operation, the drain cleaner 110 provides passive discharge of drain cleaning 

composition from the tube 130. Liquid entering the drain flows through the inlet passage

120 and contacts the mass 150 within the enclosure 115. Drain cleaner is released from 

the mass 150 and into the liquid, and the solution is subsequently discharged from a distal 

end of the tube 130. Accordingly, a preventative dose of drain cleaning composition is 

introduced into a downstream portion of the drain pipe, where clogs are more likely to 

form. When the tube 130 is sufficiently long, the distal end of the tube 130 may be 

located within or past a U-joint provided in the drain pipe.
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[0026] While certain embodiments have been set forth, alternatives and modifications 

will be apparent from the above description to those skilled in the art. These and other 

alternatives are considered equivalents and within the spirit and scope of this disclosure 

and the appended claims.
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CLAIMS

1. A drain cleaner for use with a drain assembly including a drain pipe having a U-joint and 

a flange coupled to the drain pipe and defining a drain inlet, the drain cleaner comprising:

a stopper head having a seal sized to engage the drain inlet and an inlet passage 

extending from an inlet port formed in a top surface of the stopper head to an outlet port formed 

in a bottom surface of the stopper head;

a cap removably coupled to the inlet port;

a conduit coupled to the stopper head with a proximal end in fluid communication with 

the stopper inlet passage and a distal end, an internal passage extending between the conduit 

proximal end and conduit distal end, the conduit distal end being sufficiently spaced from the 

conduit proximal end so that the conduit distal end is disposed in the drain pipe when the 

stopper head is adjacent the drain inlet, the conduit being formed of a material that is sufficiently 

flexible to navigate a drain pipe path; and

a drain cleaning composition supported below the stopper head bottom surface and 

positioned such that the conduit defines a partition between the conduit internal passage and the 

drain cleaning composition.

2. The drain cleaner of claim 1, in which the conduit has a length sufficient so that the 

conduit distal end is located distally within the drain pipe at least as far as the U-joint.

3. The drain cleaner of claim 1, further comprising a retaining chamber coupled to the 

stopper head, wherein the drain cleaning composition is disposed within the retaining chamber.

4. The drain cleaner of claim 3, in which the conduit extends through the retaining 

chamber.

5. The drain cleaner of claim 1, further comprising a stopper guide having a proximal end 

coupled to the stopper head bottom surface and a distal end.

6. The drain cleaner of claim 5, in which the drain cleaning composition comprises a gel 

coupled to the stopper guide.

7. The drain cleaner of claim 5, in which the stopper guide includes guide vanes.

6776S68 l:hxa
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8. The drain cleaner of claim 7, in which the drain pipe assembly further includes a pop-up 

assembly with an actuating arm disposed in the drain body, and in which the stopper guide distal 

end includes a tail piece adapted to operatively engage the actuating arm.

9. The drain cleaner of claim 1, in which the conduit comprises a plastic material.

10. The drain cleaner of claim 1, in which the drain cleaning composition comprises a solid.

11. The drain cleaner of claim 1, in which the drain cleaning composition comprises a gel.

12. A drain cleaner for use with a drain assembly including a drain pipe having a U-joint and 

a flange coupled to the drain pipe and defining a drain inlet, the drain cleaner comprising:

a stopper head having a seal sized to engage the drain inlet and an inlet passage 

extending from an inlet port formed in a top surface of the stopper head to an outlet port formed 

in a bottom surface of the stopper head;

a cap removably coupled to the inlet port;

a conduit coupled to the stopper head bottom surface with a proximal end in fluid 

communication with the stopper inlet passage and a distal end, an internal passage extending 

between the conduit proximal end and conduit distal end, the conduit distal end being 

sufficiently spaced from the conduit proximal end so that the conduit distal end is disposed in 

the drain pipe when the stopper head is adjacent the drain inlet, the conduit being formed of a 

material that is sufficiently flexible to navigate a drain pipe path, wherein the conduit has a 

length sufficient so that the conduit distal end is positioned distally of the U-joint; and

a drain cleaning composition supported below the stopper head bottom surface and 

around an exterior surface of the conduit so that the conduit defines a partition between the 

conduit internal passage and the drain cleaning composition.

13. The drain cleaner of claim 12, further comprising a stopper guide having a proximal end 

coupled to the stopper head bottom surface and a distal end.

14. The drain cleaner of claim 13, in which the drain cleaning composition comprises a gel 

coupled to the stopper guide.

15. The drain cleaner of claim 13, in which the stopper guide includes guide vanes.

6776568 l:hxa
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16. The drain cleaner of claim 15, in which the drain pipe assembly further includes a pop­

up assembly with an actuating arm disposed in the drain body, and in which the stopper guide 

distal end includes a tail piece adapted to operatively engage the actuating arm.

17. A drain cleaner for use with a drain assembly including a drain pipe having a flange 

coupled to the drain pipe and defining a drain inlet, and a pop-up assembly having an actuating 

arm disposed in the drain pipe, the drain cleaner comprising:

a stopper head having a seal sized to engage the drain inlet and an inlet passage 

extending from an inlet port formed in a top surface of the stopper head to an outlet port formed 

in a bottom surface of the stopper head;

a cap removably coupled to the stopper head inlet port;

a conduit coupled to the stopper head with a proximal end in fluid communication with 

the stopper inlet passage and a distal end, an internal passage extending between the conduit 

proximal end and conduit distal end, the conduit distal end being sufficiently spaced from the 

conduit proximal end so that the conduit distal end is disposed in the drain pipe when the 

stopper head is adjacent the drain inlet, the conduit being formed of a material that is sufficiently 

flexible to navigate a drain pipe path; and

a stopper guide having a proximal end coupled to the stopper head bottom surface and a 

distal end, the stopper guide distal end including a tail piece adapted to operatively engage the 

actuating arm of the pop-up assembly; and

a drain cleaning composition supported below the stopper head bottom surface and 

positioned such that the conduit defines a partition between the conduit internal passage and the 

drain cleaning composition.

18. The drain cleaner of claim 17, in which the drain pipe includes a U-joint, and in which 

the conduit has a length sufficient so that the conduit distal end is located distally within the 

drain pipe at least as far as the U-joint.

19. The drain cleaner of claim 17, in which the drain cleaning composition comprises a gel.

6776568_l:hxa
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accompanying drawings.

Dated 17 October, 2012 

S.C. Johnson & Son, Inc.
Patent Attorneys for the Applicant/Nominated Person 

SPRUSON & FERGUSON
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