
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
53

6 
07

3
A

2

(Cont. next page)

*EP001536073A2*
(11) EP 1 536 073 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
01.06.2005 Bulletin 2005/22

(21) Application number: 04027617.2

(22) Date of filing: 20.11.2004

(51) Int Cl.7: E03D 5/08

(84) Designated Contracting States:
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR
HU IE IS IT LI LU MC NL PL PT RO SE SI SK TR
Designated Extension States:
AL HR LT LV MK YU

(30) Priority: 26.11.2003 US 723287

(71) Applicant: Thetford Corporation
Ann Arbor, Michigan 48106 (US)

(72) Inventor: Cameron, David
Brighton, Michigan 48116 (US)

(74) Representative: Gleiss, Alf-Olav, Dr. et al
Gleiss & Grosse,
Gleiss Grosse Schrell & Partner
Patentanwälte,
Leitzstrasse 45
70469 Stuttgart (DE)

(54) Reduced water consumption flush toilet having a common actuation mechanism that
controls a water valve by a first flexible cable and controls a waste valve by asecond flexible
cable

(57) A reduced water consumption flush toilet in-
cludes a bowl assembly defining a bowl and a discharge
opening at a lower end of the bowl. The toilet additionally
includes a valve mounted to the flush toilet for selective-
ly opening and closing the discharge opening of the bowl
assembly and a water valve for selectively delivering a
source of flush water to the bowl. The toilet further in-
cludes a common actuator assembly for controlling both
the waste valve and the water valve. The actuator as-
sembly is coupled to the water valve through a first flex-
ible cable and coupled to the waste valve through a sec-

ond flexible cable. The actuator assembly includes a le-
ver that is movable from a first position to an intermedi-
ate position and from the intermediate position to a sec-
ond position such that in the first position the waste valve
closes the discharge opening and the water valve is in
the closed condition, in the intermediate position the
waste valve closes the discharge opening and the water
valve is in the open position for adding water to the bowl,
and in the second position the waste valve opens the
discharge opening and the water valve is in the open
position for flushing the bowl.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to waste man-
agement systems. More particularly, the present inven-
tion relates to a flush toilet. More specifically, but without
restriction to the particular embodiment and/or use
which is shown and described for purposes of illustra-
tion, the present invention pertains to a reduced water
consumption flush toilet.

BACKGROUND OF THE INVENTION

[0002] Vehicles including recreational vehicles
("RVs"), airplanes, boats, trains, and the like often in-
clude toilets for the comfort and convenience of the pas-
sengers. The toilets of vehicles must perform under op-
erating conditions that are significantly different from
non-transitory toilets conventionally found in homes and
businesses ("home toilets"). For example, vehicle toilets
are typically required to operate often in a confined area
and often rely on a source of on-board water for flushing.
For the latter reason, vehicle toilets are typically de-
signed to operate with reduced water consumption for
water conservation.
[0003] The design of vehicle toilets must accommo-
date the distinct operating conditions and preferably
provide the customer with the comforts and customary
features associated with home toilets. One example of
a vehicle toilet is shown and described in commonly as-
signed United States Patent No. 5,060,320 which is
hereby incorporated by reference as if fully set forth
herein. United States Patent No. 5,060,320 discloses a
toilet having a foot pedal flush control arrangement in-
cluding two pedals. One of the pedals opens a toilet bowl
discharge outlet and the other pedal supplies flush water
to the bowl. The pedals both operate through actuation
cables having a wire member slidable within a conduit.
The flush water pedal can be independently actuated to
partially fill the bowl prior to use of the toilet while the
outlet closure member pedal co-acts with the flush water
pedal so that upon opening of the bowl outlet, the flush
water pedal is depressed providing water to the bowl.
The wire members are solid wire members coupled to
the pedals for both pull and push operation so that upon
a failure of the pedal return mechanism, the pedals can
be manually returned closing the bowl outlet and termi-
nating the flow of flush water to the bowl.
[0004] While known vehicle toilets, including the toilet
disclosed by United States Patent No. 5,060,320, have
proven acceptable for their intended applications, there
remains a need for continuous improvement in the per-
tinent art.

SUMMARY OF THE INVENTION

[0005] It is an object of the present invention to pro-

vide a reduced water consumption flush toilet for a motor
vehicle that has a common actuation mechanism that
controls a water valve by a first flexible cable and con-
trols a waste valve by a second flexible cable.
[0006] It is a more particular object of the present in-
vention to provide a reduced water consumption flush
toilet for a motor vehicle that includes a common actu-
ator coupled to a water valve through a first flexible cable
and coupled to a waste valve through a second flexible
cable such that such movement of the actuator from a
first position to an intermediate position opens the water
valve without opening the waste valve for adding flush
water to the bowl and movement of the actuator from
the intermediate position to a second position opens the
waste valve and opens the water valve for flushing of
the toilet.
[0007] It is a related object of the present invention to
provide reduced water consumption flush toilet having
a common actuator coupled to a water valve though a
first flexible cable and coupled to a waste valve through
a second flexible cable the actuator including a first and
second cam member members having distinct following
surfaces for cooperating with the first and second flexi-
ble cables, respectively.
[0008] In one form, the present invention provides a
reduced water consumption flush toilet including a bowl
assembly defining a bowl and a discharge opening at a
lower end of the bowl. The toilet additionally includes a
valve mounted to the flush toilet for selectively opening
and closing the discharge opening of the bowl assembly
and a water valve for selectively delivering a source of
flush water to the bowl. The toilet further includes a com-
mon actuator assembly for controlling both the waste
valve and the water valve. The actuator assembly is
coupled to the water valve through a first flexible cable
and coupled to the waste valve through a second flexible
cable. The actuator assembly include a lever that is
movable from a first position to an intermediate position
and from the intermediate position to a second position
such that in the first position the waste valve closes the
discharge opening and the water valve assembly is in
the closed condition, in the intermediate position the
waste valve closes the discharge opening and the water
valve is in the open position for adding water to the bowl,
and in the second position the waste valve opens the
discharge opening and the water valve is in the open
position for flushing the bowl.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The present invention will become more fully
understood from the detailed description and the ac-
companying drawings, wherein:
[0010] Figure 1 is a front perspective view of a re-
duced water consumption toilet constructed in accord-
ance with the teachings of a preferred embodiment of
the present invention.
[0011] Figure 2 is a schematic illustration showing the
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interconnection of the actuator with the water valve and
waste valve.
[0012] Figure 3 is an enlarged perspective view of the
actuator assembly of the reduced water consumption
toilet of Figure 1.
[0013] Figure 4 is a top view of the reduced water con-
sumption toilet of Figure 1.
[0014] Figures 5A-5C represent a series of cross-sec-
tional views taken along the line 5-5 of Figure 4 through
a first cam and first cam follower of the actuator as the
actuator rotates from a closed position (Figure 5A), to a
water-add position (Figure 5B), and to a flush position
(Figure 5C).
[0015] Figures 6A-6C represent a series of cross-sec-
tional views taken along the line 6-6 of Figure 4 through
a second cam and second cam follower of the actuator
as the actuator rotates from a closed position (Figure
6A), to a water-add position (Figure 6B), and to a flush
position (Figure 6C).
[0016] Figure 7 is an enlarged portion of the cross-
sectional view of Figure 5A.
[0017] Figure 8 is an enlarged cross-sectional view of
Figure 6A.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0018] The following description of the preferred ap-
paratus of the present invention is merely exemplary in
nature and is in no way intended to limit the invention,
its application, or uses.
[0019] With reference to Figures 1 through 6A-6C of
the drawings, a reduced water consumption flush toilet
constructed according to the teachings of a preferred
embodiment of the present invention is illustrated and
generally identified at reference character 10. In the par-
ticular embodiment illustrated, the flush toilet 10 is in-
tended to be operated with a reduced amount of water.
Such reduced water consumption flush toilets are par-
ticularly desirable for motor vehicle such as a recrea-
tional vehicle or the like where the water supply is limit-
ed. After a reading of the remainder of this detailed de-
scription, however, those skilled in the art will readily ap-
preciate that certain teachings of the present invention
are not limited to reduced water consumption toilets.
Rather, various of the teachings of the present invention
have applicability to other vehicle and non-vehicle ap-
plications.
[0020] As schematically shown in Figure 2, the re-
duced water consumption flush toilet 10 of the present
invention is illustrated to generally include a water valve
12 and a waste valve 14. The water valve 12 is operative
for delivering a source of water from a source of water
16 to a bowl 18 of the toilet 10 for flushing of the bowl
18. The waste valve 16 is selectively operable for open-
ing a discharge outlet 20 defined by a lower portion of
the bowl 18. Insofar as the present invention is con-
cerned, the water valve 12 and the waste valve 14 are

conventional in construction. Suitable water valves and
waste valves are well known in the art and available from
Thetford Corporation of Ann Arbor, Michigan, for exam-
ple.
[0021] In a manner to be more fully discussed below,
the water valve 14 is opened by a first flexible cable 22.
The waste valve 16 is similarly controlled for selective
opening of the discharge outlet 20 by a second flexible
cable 24.
[0022] Operation of the water valve 14 and the waste
valve 16 is controlled by an actuator assembly 26. In the
embodiment illustrated, the actuator assembly 26 is foot
actuated. The actuator assembly 26 is illustrated in the
drawings to generally include a mounting portion 28 and
a foot lever 30. The mounting portion 28 is secured to a
base of the toilet 10.
[0023] The foot lever 30 is illustrated to generally in-
clude a central portion 32 that extends from the base of
the toilet 10 and a pair of mounting arms 34. Figure 3
illustrates one of the arms 34. It will be understood that
the other arm is a mirror image thereof. The arms 34
pivotally coupled to the mounting portion 28 for rotation
about a common pivot axis X. Explaining further, pivot-
ally attachment of the arms 34 permits the lever 30 to
articulate from a first position (as shown in Figures 5A
and 6A) to a second position (as shown in Figures 5C
and 6C) downwardly pivoted about 25° from the first po-
sition. As will be further discussed below, articulation of
the lever 30 from the first position to an intermediate po-
sition functions to add water to the bowl 18 without open-
ing the discharge opening 20. Continued articulation of
the lever 30 from the intermediate position to the second
position functions to selectively open the discharge out-
let 20 of the bowl assembly 12 and functions to selec-
tively deliver a source of flush water to the bowl 18 for
flushing. It will be appreciated by those skilled in that art
that various teachings of the present invention may al-
ternatively be employed with a hand actuated lever or
an electronically controlled arrangement.
[0024] The actuator assembly is further illustrated to
include a first cam member 36 and a second cam mem-
ber 38. The first and second cam members 36 and 38
are rotatably mounted to the mounting portion 28. In the
embodiment illustrated, the first and second cam mem-
bers 36 and 38 are mounted to the mounting portion 28
for articulation about a common pivot axis Y. The com-
mon pivot axis Y is positioned upwardly and forwardly
relative to the pivot axis X. Upper ends of the first and
second cam members 36 and 38 are pivotally coupled
to the mounting portion 28. The first and second flexible
cables 22 and 24 are secured to lower ends of the first
and second cam members 36 and 38.
[0025] A rear surface 40 of the first cam member 36
defines a cam following surface for cooperating with a
cam 44 carried by the lever 30. The cam 44 is shown to
include a convexly curved surface 45 for engaging the
cam following surface 40. The cam following surface 40
includes a central raised portion 47.

3 4



EP 1 536 073 A2

5

5

10

15

20

25

30

35

40

45

50

55

[0026] A rear surface 46 of the second cam member
38 similarly defines a cam following surface for cooper-
ating with a cam 48 carried by the lever 30. The cam 48
is again shown to include a convexly curved surface 49
for engaging the cam following surface 46. The cam fol-
lowing surface 46 includes a central recessed portion
51.
[0027] With particular reference to the cross-sectional
views of Figures 5A through 5C and 7, operation of the
actuator assembly 26 to control the water valve 12 will
be further described. When the lever 30 is in the first
position, the cam 44 carried by the lever 30 engages an
upper portion of the cam following surface 40 of the first
cam member 36. When the lever 30 is downwardly ar-
ticulated to the intermediate position, the cam 44 carried
by the lever 30 rides on the raised portion 47 of the cam
following surface 40 and forces the first cam member
36 to rotate clockwise (as shown in Figure 7, for exam-
ple). Clockwise rotation of the first cam member 36 op-
erates to pull the first flexible cable 22 secured to the
lower end of the first cam member 36 for actuating the
water valve 12. In this manner, water is added to the
bowl 18 of the toilet 10. As will be addressed below, the
waste valve 14 remains closed.
[0028] As the lever 30 is articulated from the interme-
diate position to the second position, the cam 40 rides
down off the raised portion 47 of the cam following sur-
face 40. In this manner, the relative rotation of the first
cam member 36 about the pivot axis Y is relatively main-
tained as the lever 30 is further rotated downwardly. As
will be discussed below, in this lever position the waste
valve 14 is now open for flushing of the bowl 18.
[0029] With particular reference to the cross-sectional
views of Figures 6A through 6C and 8, operation of the
actuator assembly 26 to control the waste valve 14 will
be further described. When the lever 30 is in the first
position, the cam 44 carried by the lever 30 engages an
upper portion of the cam following surface 46 of the sec-
ond cam member 38. When the lever 30 is downwardly
articulated to the intermediate position, the cam 48 car-
ried by the lever 30 is received within the recessed por-
tion 49 of the cam following surface 46 and prevents sig-
nificant rotation of the second cam member 38 about
the pivot axis Y. In this manner, the second flexible cable
24 secured to the lower end of the second cam member
38 is not pulled and the waste valve 14 remains closed
for the adding of water to the bowl 18 prior to flushing.
[0030] As the lever 30 is articulated from the interme-
diate position to the second position, the cam 44 rides
past the recessed portion of the cam following surface
46. In this manner, the second cam member 38 is forced
to rotate counterclockwise about the pivot axis Y (as
shown in Figure 8, for example). This clockwise rotation
of the second cam member 38 about the pivot axis Y
functions to pull the second flexible cable 24 for opening
of the waste valve 14 as water continues to flow into the
bowl 18 from the water valve 12.
[0031] The description of the invention is merely ex-

emplary in nature and, thus, variations that do not depart
from the gist of the invention are intended to be within
the scope of the invention. Such variations are not to be
regarded as a departure from the spirit and scope of the
invention.

Claims

1. A reduced water consumption flush toilet for a motor
vehicle comprising:

a bowl assembly defining a bowl and a dis-
charge opening at a lower end of the bowl;
a base downwardly extending from the bowl as-
sembly;
a waste valve mounted to the flush toilet for se-
lectively opening and closing the discharge
opening of the bowl assembly;
a water valve for selectively delivering a source
of flush water to the bowl; and
a common actuator assembly mounted to the
base for controlling both the waste valve and
the water valve, the actuator assembly coupled
to the water valve through a first flexible cable
and coupled to the waste valve through a sec-
ond flexible cable, the actuator assembly in-
cluding a lever movable from a first position to
an intermediate position and from the interme-
diate position to a second position such that in
the first position the waste valve closes the dis-
charge opening and the water valve is in the
closed condition, in the intermediate position
the waste valve closes the discharge opening
and the water valve is in the open position for
adding water to the bowl, and in the second po-
sition the waste valve opens the discharge
opening and the water valve is in the open po-
sition for flushing the bowl.

2. The reduced water consumption flush toilet of Claim
1, wherein the actuator assembly includes a first
cam member and a second cam member, the first
and second cam members having distinct following
surfaces for cooperating with one or more cam
members carried by the lever.

3. The reduced water consumption flush toilet of Claim
1, wherein the lever is a foot controlled lever.

4. The reduced water consumption flush toilet of Claim
1, wherein the first and second flexible cables are
secured to the first and second cam members.

5. The reduced water consumption flush toilet of Claim
2, wherein the first and second cam members are
both mounted to the toilet for pivotal motion.
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6. The reduced water consumption flush toilet of Claim
2, wherein the first and second cam members are
mounted to the toilet for pivotal motion about a com-
mon pivot axis.

7. The reduced water consumption flush toilet of Claim
1, wherein the lever is rotatably mounted to the toi-
let.

8. The reduced water consumption flush toilet of Claim
7, wherein the actuator assembly includes a mount-
ing portion and the lever is rotatably mounted to the
mounting portion.

9. The reduced water consumption flush toilet of Claim
8, wherein the bowl assembly and the base are con-
structed of china and the mounting portion is con-
structed of plastic.

10. The reduced water consumption flush toilet of Claim
2, wherein the first cam member is pivotally coupled
to the toilet for rotation about a first pivot axis and
includes a first cam following surface for engaging
a first cam member carried by the lever, the first cam
following surface configured such that the first cam
follower causes the first cam member to pivot about
the first pivot axis as the lever is moved from the
first position to the intermediate position.

11. The reduced water consumption flush toilet of Claim
2, wherein the second cam member is pivotally cou-
pled to the toilet for rotation about a second pivot
axis and includes a second cam following surface
for engaging a second cam member carried by the
lever, the second cam following surface configured
such that the second cam follower avoids substan-
tial rotation about the first pivot axis as the lever is
moved from the first position to the second position
and causes the second cam member to pivot about
the second pivot axis as the lever is moved from the
intermediate position to the second position.

12. The reduced water consumption flush toilet of Claim
2, wherein the first cam member is pivotally coupled
to the toilet for rotation about a first pivot axis and
includes a first cam following surface for engaging
a first cam member carried by the lever, the first cam
following surface configured such that the first cam
follower causes the first cam member to pivot about
the first pivot axis as the lever is moved from the
first position to the intermediate position; and

further wherein the second cam member is
pivotally coupled to the toilet for rotation about a
second pivot axis and includes a second cam fol-
lowing surface for engaging a second cam member
carried by the lever, the second cam following sur-
face configured such that the second cam follower
avoids substantial rotation about the first pivot axis

as the lever is moved from the first position to the
second position and causes the second cam mem-
ber to pivot about the second pivot axis as the lever
is moved from the intermediate position to the sec-
ond position.

13. The reduced water consumption flush toilet of Claim
10, wherein the first cam following surface includes
a raised central portion.

14. The reduced water consumption flush toilet of Claim
11, wherein the second cam following surface in-
cludes a recessed portion.
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