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(54) Flush device for a flush tank, in particular a dual-flush tank

(57) A flush device (1) for a flush tank, in particular
a dual-flush tank, includes a supporting structure (2), a
valve (3) controlled by a slide (4) movable along an axis
(A) inside the structure, and an actuating mechanism
(5) for activating the slide (4); the slide (4) is defined by
two tubular members (41, 42) inserted one inside the
other and connected to slide axially with respect to each
other along the axis (A) with a predetermined axial clear-
ance.
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Description

[0001] The present invention relates to a flush device
for a flush tank, in particular a dual-flush tank.
[0002] Numerous types of double-acting flush devic-
es are known for selectively discharging all or part of the
water inside a flush tank.
[0003] For example, a flush device is known in which
the valve shutter is raised from its sealing seat by a slide
operated by an actuating mechanism; the shutter moves
by gravity back into the closed position; and full flushing
is achieved by means of a float which acts on the slide
to delay return of the shutter into the closed position.
[0004] Known double-acting flush devices are subject
to operating defects caused by differing pressure exert-
ed by the user on the actuating mechanism control but-
tons. In particular, excessive pressure exerted by the us-
er on the partial-flush control button may result in overlift
of the slide, thus resulting in full, as opposed to partial,
flushing.
[0005] Moreover, in the case of flush devices with
height adjusting mechanisms (for adjusting the height
of the device to tanks of different sizes), the accuracy
with which the device is adjusted may be impaired by
slack and manufacturing tolerances of the various com-
ponent parts of the adjusting mechanism, in particular
the slide supporting the valve shutter.
[0006] It is an object of the present invention to pro-
vide a flush device for a flush tank, in particular a dual-
flush tank, designed to eliminate the aforementioned
drawbacks, and which, in particular, operates effectively
in any operating condition.
[0007] It is a further object of the invention to provide
a flush device which adapts easily and accurately to
flush tanks of different heights.
[0008] According to the present invention, there is
provided a flush device for a flush tank, in particular a
dual-flush tank, as claimed in the accompanying Claim
1.
[0009] The flush device according to the invention
prevents malfunctioning caused by excessive pressure
being exerted by the user, and, in particular, prevents
inadvertent performance of undesired flush modes, thus
ensuring effective operation in any condition.
[0010] Moreover, if fitted with a height adjusting mech-
anism, the flush device provides for recovering slack
and manufacturing tolerances of the various component
parts, thus ensuring effective, accurate adjustment.
[0011] A non-limiting embodiment of the present in-
vention will be described by way of example with refer-
ence to the accompanying drawings, in which:

Figure 1 shows a view in perspective, with parts re-
moved for clarity, of a flush tank flush device in ac-
cordance with the invention;
Figure 2 shows a longitudinal section, with parts re-
moved for clarity, of the Figure 1 device;
Figure 3 shows a larger-scale view of a portion of

Figure 2;
Figures 4 and 5 show a larger-scale plan view and
front view respectively of a detached component
part of the Figure 1 device.

[0012] Number 1 in Figures 1 and 2 indicates as a
whole a flush device for a known flush tank not shown.
Device 1 is a double-acting type for selectively discharg-
ing all or part of the water inside the tank.
[0013] Device 1 extends substantially along an axis
A, and comprises a supporting structure 2; a valve 3
controlled by a slide 4 movable along axis A inside struc-
ture 2; an actuating mechanism 5 for operating slide 4;
and a height adjusting mechanism 6 for adjusting the
height (measured along axis A) of structure 2.
[0014] Structure 2 comprises a basket 8 having a cy-
lindrical end portion 9 insertable in fluidtight and known
manner inside a drain hole in the tank; a cup 10 fixed
integrally to basket 8; and a frame 11 extending from
and over cup 10 along axis A. Portion 9 comprises a
drain hole 12 bounded by a peripheral edge defining a
sealing seat 13.
[0015] Cup 10 comprises two coaxial cylindrical later-
al walls 14, 15 defining an annular chamber 16 closed
at the bottom by a bottom wall 17; and the inner lateral
wall 14 defines a cylindrical guide 18 through which slide
4 is housed.
[0016] Annular chamber 16 houses a substantially
toroidal float 20 mounted to slide freely about guide 18
and terminating with a top end edge 21. Float 20 defines
an auxiliary member which is connectable selectively to
slide 4 to vary the closing speed of valve 3 and selec-
tively achieve full or partial flush.
[0017] A top end of the outer lateral wall 15 has a ra-
dially outer thread 22 extending about axis A and having
a thread pitch P1.
[0018] Frame 11 comprises two rods 26 parallel to ax-
is A; and a cross member 27 extending crosswise to axis
A and integral with the top ends of rods 26. Beneath
cross member 27, rods 26 have respective tabs 28 fac-
ing each other and positioned radially with respect to
axis A; tabs 28 support respective aligned pins 29 de-
fining an axis B radially perpendicular to axis A; beneath
tabs 28, each rod 26 has a succession of teeth 30 equal-
ly spaced with a spacing P1; and teeth 30 project to-
wards axis A and define a threaded coupling with thread
22 of cup 10.
[0019] Frame 11 also comprises a ring 32 fitted to ro-
tate about cup 10 and for securing teeth 30 to thread 22.
Ring 32 comprises a lateral wall 33 substantially sur-
rounding thread 22; and two seats 34 for housing rods
26. The ring supports an annular lever 35 hinged cen-
trally to wall 33; and lever 35 is fitted, in diametrically
opposite positions, with a rocking tooth 36 maintained
by a spring 37 in an engaged position in which it is su-
perimposed axially on edge 21 of float 20 to prevent up-
ward axial movement of float 20, and with an eye 38 for
releasing float 20 and having an elongated slot 39 par-
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allel to axis A.
[0020] Valve 3 comprises a shutter 40 fitted to slide 4
and cooperating with sealing seat 13.
[0021] Slide 4 comprises two tubular members 41, 42
extending along axis A, inserted one inside the other,
and slidable with respect to each other along axis A.
[0022] Tubular member 41 is a substantially cylindri-
cal tube which also acts as an overflow pipe; and tubular
member 42 is a substantially cylindrical sleeve fitted ra-
dially loosely onto the outside of tube 41 so as to slide
freely on tube 41 along axis A.
[0023] With reference also to Figure 3, tube 41 com-
prises a bottom portion 43 housed inside guide 18; an
intermediate portion 44 bounded by opposite facing an-
nular shoulders 45, 46; and a segmented top portion 47
extending outside cup 10.
[0024] Portion 43 is fitted at the bottom end with shut-
ter 40, and has longitudinal tabs 48 parallel to axis A
and projecting radially from an outer lateral surface of
portion 43 to engage respective grooves 49 formed in
an inner lateral surface of guide 18, so that portion 43
(being secured angularly to guide 18) is only movable
inside guide 18 along axis A.
[0025] Portion 47 is defined by a succession of rings
50 defined by a number of parallel circumferential slits
51, and has longitudinal ribs 52 parallel to axis A and
projecting radially from an outer lateral surface of portion
47 to engage respective grooves 53 formed in an inner
lateral surface of sleeve 42, and so define circumferen-
tial retaining means preventing tube 41 and sleeve 42
from rotating with respect to each other, and connecting
tube 41 and sleeve 42 angularly integral with each other.
[0026] Sleeve 42 comprises an annular seat 54 locat-
ed at the bottom end of sleeve 42 and defined by two
parallel collars 55; and an externally threaded top por-
tion 56 with a thread pitch P2. The top end of portion 56
supports an actuating member 57 connected to actuat-
ing mechanism 5.
[0027] Actuating member 57 comprises an internally
threaded ring 58 screwed to portion 56; and a hook 59
extending radially outwards from ring 58.
[0028] Slide 4 has a connecting member 60 for con-
necting tube 41 and sleeve 42 axially integral with each
other, with a predetermined axial clearance, when slide
4 is raised by actuating mechanism 5, and for limiting
axial slide between tube 41 and sleeve 42 along axis A
to a predetermined axial travel.
[0029] Connecting member 60 is fitted to sleeve 42,
and, as shown in Figures 4 and 5, comprises a radially
open annular body 61 having an elastic opening 62 en-
abling it to click inside annular seat 54. Annular body 61
has a bottom edge 63 which cooperates axially with
shoulder 46; and a circumferential projection 64 which
cooperates axially with a stop member defined by shoul-
der 45. The distance between shoulders 45 and 46 is
greater than the distance between edge 63 and projec-
tion 64, and defines the allowed axial travel of tubular
members 41 and 42.

[0030] Connecting member 60 also comprises an ap-
pendix 65, which projects radially outwards from annular
body 61, is located diametrically opposite opening 62,
and is inserted inside slot 39 to engage eye 38.
[0031] With reference to Figures 1 and 2, actuating
mechanism 5 comprises two buttons 71, 72 acting on a
piston 73; a guide 74 fixed to cross member 27 and in-
side which piston 73 slides along axis A; and a trans-
mission 75.
[0032] Buttons 71 and 72 activate partial-flush and
full-flush mode respectively, and are housed and slide
inside respective seats permitting different axial travels
of buttons 71, 72. Both buttons 71, 72 act on piston 73
to slide it inside guide 74, but the travel of piston 73 pro-
duced pressing partial-flush button 71 is shorter than
that produced pressing full-flush button 72.
[0033] Transmission 75 comprises a substantially
rectangular lever 76 hinged to pins 29 about axis B and
having an eye 77; and a lever 78 hinged to lever 76
about an axis C parallel to axis B, and having a member
79 cooperating with a bottom end of piston 73. Member
79 has projections 80 engaging tabs 28 to guide mem-
ber 79 parallel to axis A when activated by piston 73.
[0034] Eye 77 is engaged by hook 59 of actuating
member 57, so that the movements of lever 76 are trans-
mitted to actuating member 57 and vice versa.
[0035] The height of structure 2 is adjusted by rotating
cup 10 with respect to frame 11, by virtue of the threaded
connection between cup 10 and frame 11. Rotation of
cup 10 with respect to frame 11 also produces rotation
of threaded portion 56 of slide 4 with respect to actuating
member 57, thus altering the position of portion 56 with
respect to actuating member 57.
[0036] Once the adjustment is made, portion 47 of
tube 41 and portion 56 of sleeve 42 projecting with re-
spect to actuating member 57 may be cut off.
[0037] Thread 22 of cup 10 and the thread of portion
56 of slide 4 turn in the same direction, and may have
the same or slightly different pitches, any defects
caused by differences in pitch being compensated by
the axial clearance between tubular members 41, 42.
[0038] In actual use, the device is activated by button
71 or 72.
[0039] When button 71 is pressed, lever 78 is pressed
down and lever 76 rotates about axis B to raise hook 59,
actuating member 57, and therefore slide 4. More spe-
cifically, actuating member 57 pulls up sleeve 42, con-
necting member 60, and finally tube 41 with shutter 40,
thus opening valve 3. The travel of sleeve 42 depends
on the angle of rotation of lever 76 and the travel of but-
ton 71; the travel of button 71 is such that appendix 65
slides inside slot 39 without ever coming into contact
with eye 38, so that lever 35 remains unmoved, and float
20 remains axially engaged by tooth 36; and slide 4
moves down by force of gravity to close valve 3, without
being connected to float 20, thus obtaining a partial
flush.
[0040] Similarly, when button 72 is pressed, lever 78
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is pushed down and lever 76 rotates about axis B to
raise hook 59, actuating member 57, sleeve 42, con-
necting member 60, and finally tube 41. The travel of
button 72, however, is greater than that of button 71, so
that appendix 65 slides inside slot 39 into contact with
eye 38, thus rotating lever 35; the rotation of lever 35
rotates tooth 36 to release float 20, which is raised by
hydrostatic thrust; and, when slide 4 moves down by
force of gravity to close valve 3, edge 63 of connecting
member 60 comes to rest on edge 21 of float 20, thus
connecting slide 4 to float 20 and delaying the downward
movement of slide 4 to achieve full flush.

Claims

1. A flush device (1) for a flush tank, in particular a du-
al-flush tank, comprising a supporting structure (2),
a valve (3) controlled by a slide (4) movable along
an axis (A) inside the structure, and an actuating
mechanism (5) for activating the slide (4); the de-
vice being characterized in that the slide (4) com-
prises two tubular members (41, 42) inserted one
inside the other and connected to slide axially with
respect to each other along said axis (A) with a pre-
determined axial clearance.

2. A device as claimed in Claim 1, characterized in
that the slide (4) comprises connecting means (60)
for connecting said tubular members (41, 42) axially
integral with each other, and for limiting axial slide
between said tubular members (41, 42) to a prede-
termined axial travel.

3. A device as claimed in Claim 1 or 2, characterized
in that a radially outer tubular member (42) is fitted
radially loosely about a radially inner tubular mem-
ber (41), so as to slide freely on the radially inner
tubular member (41) along said axis (A).

4. A device as claimed in one of the foregoing Claims,
characterized by comprising circumferential re-
taining means (52, 53) for preventing said tubular
members (41, 42) from rotating with respect to each
other, and for connecting said tubular members an-
gularly integral with each other.

5. A device as claimed in one of the foregoing Claims,
characterized by comprising a connecting mem-
ber (60) for connecting said tubular members (41,
42) axially integral with each other when said slide
(4) is raised by the actuating mechanism (5).

6. A device as claimed in Claim 5, characterized in
that the connecting member (60) is carried integral-
ly by a first tubular member (41), and comprises a
projection (64) cooperating axially with a stop mem-
ber (45) carried by a second tubular member (42).

7. A device as claimed in Claim 6, characterized in
that the connecting member (60) comprises a radi-
ally open annular body (61) clicked inside an annu-
lar seat (54) formed on an outer lateral wall of said
second tubular member (42).

8. A device as claimed in Claim 6 or 7, characterized
in that said first tubular member (41) supports, at a
bottom end, a shutter (40) cooperating with a seal-
ing seat (13); and said second tubular member (42)
supports, at a top end, an actuating member (57)
connected to the actuating mechanism (5).

9. A device as claimed in Claim 8, characterized in
that said second tubular member (42) comprises
an externally threaded top portion (56); and the ac-
tuating member (57) comprises a ring (58) screwed
to the top portion (56), and a hook (59) carried by
the ring (58).

10. A device as claimed in one of Claims 5 to 9, char-
acterized by comprising an auxiliary member (20)
selectively connectable to the slide (4) to vary the
closing speed of the valve (3) to selectively achieve
a full flush and a partial flush.

11. A device as claimed in Claim 10, characterized in
that said auxiliary member (20) is activated by
means of said connecting member (60).

12. A device as claimed in Claim 11, characterized in
that said auxiliary member is a float (20), and the
connecting member (60) has an appendix (65)
which engages an eye (38) to release the float (20).

13. A device as claimed in any one of the foregoing
Claims, characterized in that said structure (2)
comprises a cup (10), and a frame (11) located over
the cup; the cup (10) and the frame (11) being con-
nected by a threaded coupling to adjust the height
of the structure (2) along said axis (A) by rotating
the cup (10) about said axis (A) with respect to the
frame (11).

14. A device as claimed in Claim 13, characterized in
that said cup (10) comprises a guide (18) for guid-
ing the slide (4) so that the slide (4) is movable sole-
ly along said axis (A); the actuating mechanism (5)
comprising at least one button (71, 72) and a trans-
mission (75), which are supported by the frame (11),
and an actuating member (57) which is supported
by the slide (4) and connected to the transmission
(75) so as to be angularly integral with the frame
(11) during rotation about said axis (A).

15. A device as claimed in Claim 14, characterized in
that said slide (4) has an externally threaded top
portion (56) formed on one of said tubular members
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(41, 42); the actuating member (57) comprising a
ring (58) screwed to said top portion (56).

16. A device as claimed in one of Claims 13 to 15, char-
acterized in that the cup (10) has a radially outer
thread (22) extending about said axis (A); and the
frame (11) comprises two rods (26) parallel to said
axis (A) and having respective successions of teeth
(30) which cooperate with said thread (22).
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