Office de la Propriete Canadian CA 2684072 A1 2008/11/06

Intellectuelle Intellectual Property
du Canada Office (21) 2 684 072
v organisme An agency of 12y DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada CANADIAN PATENT APPLICATION
13) A1
(86) Date de dépbt PCT/PCT Filing Date: 2007/09/26 (51) Cl.Int./Int.Cl. EO3D 9/04(2006.01),
(87) Date publication PCT/PCT Publication Date: 2008/11/06 EO3D 9/052(2006.01)

. . : _ (71) Demandeur/Applicant:
(85) Entree phase nationale/National Entry: 2009/10/15 SMITH ROBERT I.. US

(86) N° demande PCT/PCT Application No.: US 2007/020756

(72) Inventeur/Inventor:
(87) N publication PCT/PCT Publication No.: 2008/133637 SMITH, ROBERT |.. US
(30) Priornte/Priority: 200//04/30 (US11742051) (74) Agent: SMART & BIGGAR

(54) Titre : TOILETTES INODORES
(54) Title: ODORLESS TOILET

FI1G. 2

42

30

(57) Abrégée/Abstract:
A tollet Is provided which transports malodorous air from the bowl to the sewer line. The tank of the tollet is equipped with a fan
which draws air from the bowl through the flush holes, located in the rim of the bowl, into a sealed fan box. An intake tube is used to
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(57) Abrege(suite)/Abstract(continued):
channel air from the water Inlet to the fan box, which leaves the overflow tube unobstructed. Air Is diverted out of the fan box

through an exit tube which attaches to the siphon at a point behind the water trap. A damper door disposed between the exit tube
and intake tube prevents stale air from the siphon or sewer from entering the bowl or tank and escaping. The toilet is powered by a

simple fan, such as a 12v/DC fan connected to a power source.




/1336377 A1 0LV 0 T NN R 00 ORS00 0 0

—

WO 20

CA 02684072 2009-10-15

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization [4

International Bureau

(43) International Publication Date
6 November 2008 (06.11.2008)

(51) International Patent Classification:
E03D 9/04 (2006.01) E03D 9/052 (2006.01)

(21) International Application Number:
PCT/US2007/020756

(22) International Filing Date:
26 September 2007 (26.09.2007)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

11742051 30 April 2007 (30.04.2007) US

(71) Applicant and
(72) Inventor: SMITH, Robert, I. [US/US]; 9200 S.W. 210
Circle, Dunnellon, FLL 34431 (US).

(74) Agent: TONER, Thomas, E.; Smith & Hopen, P.A., 180
Pine Avenue North, Oldsmar, FL. 34677 (US).

(54) Title: ODORLESS TOILET

FIG. 2

42

(10) International Publication Number

WO 2008/133637 Al

(81) Designated States (unless otherwise indicated, for every

kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG,
ES, FI, GB, GD, GE, GH, GM, GGT, HN, HR, HU, ID, IL.,
IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, L.C, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL,
PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
/M, 7 W.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
/W), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, I,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,
PT, RO, SE, SI, SK, TR), OAPI (BF, B, CFE, CG, CI, CM,

GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

1]

30

12

(57) Abstract: A toilet is provided which transports malodorous air from the bowl to the sewer line. The tank of the toilet is
equipped with a fan which draws air from the bowl through the flush holes, located in the rim of the bowl, into a sealed fan box. An
intake tube is used to channel air from the water inlet to the fan box, which leaves the overflow tube unobstructed. Air is diverted out
@O of the fan box through an exit tube which attaches to the siphon at a point behind the water trap. A damper door disposed between
the exit tube and intake tube prevents stale air from the siphon or sewer from entering the bowl or tank and escaping. The toilet is
powered by a simple fan, such as a 12v/DC fan connected to a power source.
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ODORLESS TOILET

CROSS REFERENCE TO RELATED APPLICATIONS

This application is a continuation-in-part of U.S. Patent Application 10/711,824, filed October 7, 2004;
which application claims priority of U.S. Provisional Application 60/481,477, filed October 7, 2003.

BACKGROUND OF THE INVENTION

FIG. 1 illustrates the parts and function of a toilet of the prior art. Toilet 10 includes tank 20 and bowl
12. Tank 20 further includes overflow tube 22, and flapper 24. The normal water level in the tank is
also indicated (W?). Bowl 12 further includes flush holes 16 disposed in rim 14. Siphon 18 is disposed
at the rear of bowl 12. Water from bowl 12 enters siphon 18 and establishes a water trap which

prevents gas from the sewer line from entering bowl 12. The water level within the bowl is indicated
(W).

Water inlet 15 is disposed between tank 20 and bowl 12 and provides fluid communication there
between. Specifically, when the toilet is flushed by depressing the flush handle (not shown), flapper 24
is raised and water from tank 20 enters water inlet 15. From water inlet 15, a volume of water travels
through rim 14 and enters bowl 12 through flush holes 16. The bulk of the water enters bowl 12

through a large flush hole 16a near the rear rim 16.

The large volume of water entering bowl 12 from tank 20 enters quickly and fills siphon 18. Once
siphon 18 is filled, suction pulls the water out of bowl 12 and down the sewer pipe (not shown). Once
bowl 12 empties, air enters siphon 18 (which produces the distinctive gurgling sound) which stops the
siphoning process. Flapper 24 then closes and tank 20 is refilled with water. The flow of water from

tank 20 into bowl 12 is shown in FIG. 1 by solid arrows.,

SUMMARY OF INVENTION

The invention includes an odorless toilet which transports malodorous air from the bowl to the sewer
line. The tank of the toilet is equipped with a fan which draws air from the bowl through the flush
holes, located in the rim of the bow], into a sealed fan box. An intake tube is used to channel air from
the water inlet to the fan box, which leaves the overflow tube unobstructed. Air is diverted out of the
fan box through an exit tube which attaches to the siphon at a point behind the water trap. A damper

door disposed between the exit tube and intake tube prevents stale air from the siphon or sewer from

entering the bowl or tank and escaping.

The toilet is powered by a simple fan, such as a 12v/DC fan connected to a power source. The load
required to operate the fan is small and can be supplied by a battery to obviate the need for a hard-

wired electrical connection. The fan is activated by a switch positioned to be activated when the flush

1
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3 handle is moved upward. The upward movement of the handle causes the flush arm to move

downward and engage the switch. A switch plate engages the flush arm and holds in place, sustaining

contact with the switch. When the flush handle is pressed downward, to flush the toilet, the flush arm

is raised and loses contact with the switch to deactivate the fan.

BRIEF DESCRIPTION OF THE DRAWINGS

10 For a fuller understanding of the nature and objects of the invention, reference should be made to the

following detailed description, taken in connection with the accompanying drawings, in which:

FIG. 1 is a diagram of the toilet of the prior art showing the movement of water from the tank to the

bowil (solid arrows).

FEG. 2 is a right-side view of the invention showing the path of air (indicated by solid arrows) from the

15 bowl into the fan box.

"FIG. 3 is a front view of the invention showing the path of air from the bowl! into the fan box (solid

arrows) and from the fan box to the siphon (hashed arrows).

FIG. 4 is a left-side view of the invention showing the path of air from the fan box to the siphon

(hashed arrows).

20 FIG. S is a front view of the invention demonstrating an alternative embodiment wherein the damper

door is associated with the exit tube.

FIG. 6 is a front view of the invention showing the connectivity between the flush handle, switch and

fan.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMEN'T

25 In the following detailed description of the preferred embodiments, reference is made to the
accompanying drawings, which form a part hereof, and within which are shown by way of illustration
specific embodiments by which the invention may be practiced. It is to be understood that other

embodiments may be utilized and structural changes may be made without departing from the scope of

the invention.

30 Referring now to FIG. 2, odorless toilet 11 includes many of the same elements as the prior art. For
example, tank 20 has overflow tube 22 and flapper 24. Bowl] 12 has flush holes 16 and 162 disposed in

rim 14; siphon 18 is disposed at the rear of bow! 12. Water inlet 15 provides fluid communication

between bowl 12 and tank 20.

Odorless toilet 11 further includes intake tube 32 which connects to water inlet 15, in a similar manner
35  as overflow tube 22. Intake tube 32 is sealed where it meets the bottom of tank 20 to prevent water

from leaking into water inlet 15 and bowl 12. Intake tube 32 is attached at its upper end to fan box 30.

‘ 2



CA 02684072 2009-10-15

WO 2008/133637 PCT/US2007/020756

10

15

20

25

30

35

Fan box 30 remains in fluid communication with bow! 12 through intake tube 32, through water inlet
15 and flush holes 16 and 16a in rim 14. A fan (not shown in FIG. 2) in fan box 30 draws air from
bowl 12 through flush holes 16 and 16a in rim 20, through water inlet 15 and into intake tube 32. Air

then enters fan box 30 from intake tube 32. Airflow from bowl 12 to fan box 30 is indicated by solid

dITOWS.

A preferred embodiment of odorless toilet 11 is shown in FIGS. 3 and 4 (the overflow tube and flapper
are omitted for ease of viewing in FIG. 3). Exit tube 34 is attached to fan box 30 and provides an
egress for air drawn from bowl 12. In the preferred embodiment of FIG. 3, exit tube 34 is attached at
its upper end to fan box 30 and to siphon 18 at its lower end. In this manner, air drawn from bowi 12 is
transported to the sewer line at a point behind the water trap in siphon 18. Exit tube 34 may have a
portion (34a) which extends through tank 20 and attaches to siphon 18 externally. The flow of air from
bowl 12 to fan box 30 is shown by solid arrows and the tlow of air from fan box 30 to siphon 18 is

shown by hashed arrows.

In one embodiment, fan box 30 is divided into air compartment 42 and fan compartment 44 by damper
door 48. Fan compartment 44, as its name suggests, houses fan 46. Fan 46 of the preferred

embodiment is 12V/DC fan connected to power source 58 and switch 54 (F1G. 6). However, any

.mechanism capable of providing a vacuum in fan box 30 sufficient to draw air from bowl 12 can be

employed.

Air compartment 42 is in direct-fluid communication with intake tube 32 and fan compartment 44 1s in
fluid communication with air compartment 42 when fan 46 is activated. Damper door 48 is hingidly
connected to fan box 30 thereby defining the compartments and preventing the flow of air from fan
compartment 44 to air compartment 42, although air is free to travel from air compartment 42 to fan
compartment 44, A Dbiasing means (not shown), such as a common spring, forces damper door 48
closed when fan 46 is not activated. When fan 46 is activated, damper door 48 pivots and allows air to
travel from air compartment 42 to fan compartment 44 and out exit tube 34. When fan 46 is
deactivated, the resulting:back pressure causes damper door 48 to close and form a seal between siphon
18 and bowl] 12.

An alternate eﬁbodiment is shown in FIG. 5. Here, fan box 30 is not divided into separate
compartments. By placing damper door 48a between exit tube 34 and fan box 30, stale atr rising from
the sewer through siphon 18 is prevented from entering fan box 30 or the ambient air of tank 20. A
biasing means (not shown), such as a common spring, forces damper door 48a closed when fan 46 is
not activated. The precise placement of damper door 48 and/or 48a is not critical as long as it is placed

along the path of travel between siphon 18 and bow! 12 through fan box 30.
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In another embodiment, shown in F1G. 6, the odorless toilet includes a switch adapted to activate the
fan when the flush handle is moved upward. Flush handles of the prior art move, génerall y, from a first
position downward to activate the flushing mechanism. Flush handle 50 of odorless toilet 11 is capable
of upward movement from its resting position to a first position which completes an electrical circuit,
thereby providing power (from source 58) to fan 46. When flush handle 50 is depressed to flush the

toilet, the circuit is opened and fan 46 is deactivated.

For example, as shown in FIG. 6, flush handle 50 is attached to flush arm 52 such that movement of
flush handle 50 creates a corresponding movement of flush arm 52. Flush arm 52 is connected to
flapper 24 by a chain, as with toilets of the prior art. The distal end of flush arm 52 moves upward

when flush handle 50 is pressed downward. The distal end of flush arm 52 moves downward,

however, and engages swiich 54 when flush handle 50 is moved upward.

Switch 54 can be any device capable of closing an electrical circuit. For example, switéh 54 may be a
plunger type switch, whereby the downward movement of flush arm 52 compresses a plunger that is
slidably disposed within a sleeve having a spring which upwardly biases the plunger when flush arm 50
is in the resting position. A contact bar is pivotally fastened within a housing and is pivoted against a
micro-switch by the downward force of the plunger. The micro-switch closes the circuit and activates

the fan. Switches capable of closing the circuit in a similar manner are well known within the art.

Odorless toilet 11 can further be equipped with switch plate which has a protrusion adapted to
releaseably engage flush arm 52 when flush handle 50 is raised. This ensures the circuit remains

completed and power is supplied to the fan until flush handle 50 is depressed.

It will be seen that the advantages set forth above, and those made apparent from the foregoing

- description, are efficiently attained and since certain changes may be made in the above construction

without departing from the scope of the invention, it is intended that all matters contained in the
foregoing description or shown in the accompanying drawings shall be interpreted as ilustrative and

not in a limiting sense.

It is also to be understood that the following claims are intended to cover all of the generic and specific
features of the invention herein described, and all statements of the scope of the invention which, as a

matter of language, might be said to fall there between. Now that the invention has been described,
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What is claimed is:

1.

A toilet, comprising:
a tank;
a bowl;
a siphon;
a rim having a plurality of flush holes;
a water inlet adapted to provide fluid communication between the tank, flush holes and
the bowl;

a fan box disposed in the tank;

an intake tube extending from the water inlet into the fan box; whereby the intake tube
provides fluid communication between the fan box and the water inlet;
and a fan disposed within the fan box, wherein operation of the fan draws air from the
bowl into the water inlet and into the fan box through the intake tube.
The toilet of claim 1 wherein air from the bowl is drawn into the water inlet through the flush
holes.
The toilet of claim 1 further comprising:
an exit tube having a first end and a second end,;
wherein the exit tube is connected to the fan box at its first end; and
whereby operation of the fan expels air in the fan box through the exit tube at its second
end.
The toilet of claim 3 wherein the second of the exit tube is connected to the siphon.
The toilet of claim 1, further comprising:
a flush handle having at least a first position and a second position;
a flush arm connected to the flush handle whereby movement of the flush handles causes
a corresponding movement of the flush arm.
a switch adapted to activate the fan when the flush handle is moved to the first position.
The toilet of claim 5 wherein the switch further comprises a switch plate adapted to contact the
flush arm when the flush handle is moved to the first position; whereby the contact of the flush
arm and the switch completes an electric circuit and activates the fan.
The toilet of claim 6 wherein the movement of the flush handle to the second position causes the
flush arm to lose contact with the switch and deactivate the fan.
A toilet, comprising:
a tank;
a bowl;
a siphon;

a rim having a plurality of flush holes;
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10,

11,

12.

13.

14,

a water inlet adapted to provide fluid communication between the tank, flush holcs and

the bowl;

an air compartment;

an intake tube extending from the water inlet into the air comr;artment; whereby the

intake tube provides fluid communication between the air compartment and the water

inlet;

a fan compartment in fluid commaunication with the air compartment;

a fan disposed within the fan compartment, wherein operation of the fan draws air from

the bowl into the fan compartment;

an exit tube having a first end and a second end;

wherein the exit tube is connected to the fan compartment at its first end; and

whereby operation of the fan expels air in the fan box through the exit tube at its second

end; and

wherein the second end of the exit tube is connected to the siphon.
The toilet of claim 8 wherein air from the bowl is drawn into the water inlet through the flush
holes.
The toilet of claim 8, further comprising a door hingidly disposed between the fan compartment
and the air compartment, whereby air in the fan compartment is prevented from moving to the air
compartment.
The toilet of claim 8, further comprising:

a flush handle having at least a first position and a second position;

a flush arm connected to the flush handle whereby movement of the flush handles causes

a corresponding movement of the flush arm,

a switch adapted to activate the fan when the :ﬂush handle is moved to the first position
The toilet of claim 11 wherein the switch further comprises a switch plate adapted to contact the
flush arm when the flush handle is moved to the first position; whereby the contact of the flush
arm and the switch completes an electric circuit and activates the fan.
The toilet of claim 11 wherein the movement of the flush handle to the second position causes the
flush arm to lose contact with the switch and deactivate the fan.
A toilet, comprising:

a tank;

a bowl:

a flush handle having at least a first position and a second position;

a flush arm connected to the flush handle whereby movement of the flush handles causes

a corresponding movement of the flush arm;

a siphon;

a rim having a plurality of flush holes;
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d a water inlet adapted to provide fluid communication between the tank, flush holes and

the bowl;
a fan box disposed in the tank;

an intake tube extending from the water inlet into the fan box; whereby the intake tube
provides fluid communication between the fan box and the water inlet;
10 | and a fan disposed within the fan box, wherein operation of the fan draws air from the
bowl into the water inlet and into the fan box through the intake tube; and
a switch adapted to activate the fan when the flush handle is moved to the first position.
15. The toilet of claim 14 wherein the switch further comprises a switch plate adapted to contact the
flush arm when the flush handle is moved to the first position; whereby the contact of the flush
15 arm and the switch completes an electric circuit and activates the fan.
16. The toilet of claim 14 wherein the movement of the flush handle to the second position causes the

flush arm to lose contact with the switch and deactivate the fan.

20
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