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(54) Device for dispensing pasty products

(57) Device for dispensing pasty products of the
type comprising a container (1) that extends along a
longitudinal axis (X-X) from a bottom end (2) having an
air inlet aperture (3) to an opposite end (14) on which a
dispensing head (5) is mounted, a piston (4) located
inside the said container (1) and which can move along
the said axis (X-X) only in the direction leading towards
the dispensing head (5), and a chamber (9) of variable
volume formed inside the said dispensing head (5), the
said chamber (9) being delimited by a rigid wall (10) that
divides it from the said container and is positioned
transversely to the said longitudinal axis (X-X) and by a
peripheral wall (11), one portion (42) of which is deform-
able on manual application of an external pressure, the
said chamber (9) also being fitted with an inlet valve
(18,19) formed in the said dividing wall that allows the
product to pass from the container (1) into the chamber
but not vice versa, and with an outlet valve (24,26) that
allows the product to be dispensed from the chamber to
the outside, the said outlet valve (24,26) comprising an
aperture (26) formed in a rigid portion (27) of the periph-
eral wall (11) of the said chamber (9) and, located inside
the chamber, a closure member (24) on which the
periphery (25) of the said aperture (26) presses when in
the closed position, the said closure member (24) being
able to move relative to the aperture (26) when manual
pressure is exerted on the said deformable portion (42)
of the peripheral wall (11) of the said chamber of varia-
ble volume (9). The closure member of this device is
connected to an intermediate point (37) of a tongue-like
element (38), one end (39) of which is fixed to one of the
said walls (10,11) delimiting the said chamber of varia-
ble volume (9) while the opposite end (41) is free to
project out towards the said deformable portion (42).
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Description

[0001] The present invention relates to a device for
dispensing pasty products of the type comprising a con-
tainer that extends along a longitudinal axis from a bot-
tom end having an air inlet aperture to an opposite end
on which a dispensing head is mounted, a piston
located inside the said container and which can move
along the said axis only in the direction leading towards
the dispensing head, and a chamber of variable volume
formed inside the said dispensing head, the said cham-
ber being delimited by a rigid wall that divides it from the
said container and is positioned transversely to the said
longitudinal axis and by a peripheral wall, one portion of
which is deformable on manual application of an exter-
nal pressure, the said chamber also being fitted with an
inlet valve formed in the said dividing wall that allows the
product to pass from the container into the chamber but
not vice versa, and with an outlet valve that allows the
product to be dispensed from the chamber to the out-
side, the said outlet valve comprising an aperture
formed in a rigid portion of the peripheral wall of the said
chamber and, located inside the chamber, a closure
member on which the periphery of the said aperture
presses when in the closed position, the said closure
member being able to move relative to the aperture
when manual pressure is exerted on the said deforma-
ble portion of the peripheral wall of the said chamber of
variable volume.
[0002] Dispensing devices of the type mentioned
above are known in the art and are widely used, espe-
cially for products such as, for example, toothpaste and
cosmetic creams.
[0003] Dispensing devices of the type described
above are, for example, disclosed in EP-A-0,363,307,
EP-A-0,282,791 and in DG-A-9,518,670.
[0004] These known devices have the drawback that
the valve for dispensing the product to the outside
opens when a given pressure is reached inside the
chamber of variable volume as a result of the pumping
action exerted manually on the flexible portion of the
peripheral wall.
[0005] This state generally leads to an initial uncon-
trolled dose of product being spurted out on account of
the sudden displacement of the closure member and
the consequent opening of the dispensing aperture
when the pressure inside the chamber of variable vol-
ume reaches a level such that it generates a thrust force
on the closure member which is only just greater than
the counter-force exerted by the elastic members
designed to keep it in the closed position.
[0006] The object of the present invention is to elimi-
nate the abovementioned drawback of known devices
by proposing a device that allows the product to be dis-
pensed in a controlled manner, even during the initial
phase, irrespective of the pressure reached inside the
chamber of variable volume.
[0007] This object is achieved by the device according

to the invention, as defined in the claims set out below.

[0008] The invention will now be described in greater
detail with reference to a preferred embodiment thereof,
given solely by way of non-limiting example and illus-
trated in the appended drawings, in which:

- Figure 1 shows a vertical cross-section of the dis-
pensing device according to the invention in the rest
position with the closure member in the closed posi-
tion;

- Figure 2 shows, on an enlarged scale, the top part
of the device of Figure 1 with the closure member in
a position of initial opening;

- Figure 3 shows the cross-section of Figure 2 with
the closure member in a position of maximum
opening;

- Figure 4 shows a perspective view of the wall that
divides the chamber of variable volume from the
container;

- Figure 5 shows a perspective view of the tongue-
like element that operates the closure member;

- Figure 6 shows a side view of the tongue-like ele-
ment of Figure 5;

- Figure 7 shows a perspective view from above of
the closure member of the outlet valve together with
the closure member of the inlet valve that allows the
product to enter the chamber of variable volume;

- Figure 8 shows a perspective view from below of
the same members as those illustrated in Figure 7;
and

- Figure 9 shows a perspective view of the tongue-
like element of Figure 5 mounted on the closure
member of the product outlet valve of Figure 7.

[0009] With reference to the abovementioned figures,
the numeral 1 denotes a cylindrical container designed
to contain a pasty product such as, for example, cream.
The bottom 2 has a hole 3.
[0010] The container 1 mainly extends along the lon-
gitudinal axis X-X.
[0011] Located inside the cylinder 1 is a piston 4
which, in the conventional manner, is designed to move
along the axis X-X only in the direction leading away
from the bottom 2 and towards a dispensing head,
which is denoted overall as 5.
[0012] Inside the container 1, the piston 4 defines a
cylindrical chamber 6, which contains the product 7 to
be dispensed, and an opposite chamber 8 into which air
enters, via the hole 3, when the dispenser is operated.
[0013] The head 5 comprises a chamber 9 of variable
volume which is defined by a wall 10 that divides it from
the chamber 6 of the container 1 and by an outer periph-
eral wall 11.
[0014] The dividing wall 10 is made of a rigid material
and is positioned perpendicularly to the longitudinal axis
X-X.
[0015] This wall 10 is fixed to the edge 12 of the con-
tainer 1 by means of a collar 13 which is inserted like a
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stopper into the end aperture 14 of the said container 1.

[0016] The peripheral wall of the chamber 9, denoted
overall as 11, is fastened on to the said edge 12 of the
container 1 via a sleeve 15 which is attached like a cap
and held in position by an annular projection 16 that
engages by snap-action underneath a corresponding
annular projection 17 on the external surface of the
edge 12.
[0017] The dividing wall 10 has a through hole 18 over
which a plate-like closure element 19, housed in the
chamber 9, operates.
[0018] The hole 18 and the plate 19 constitute a con-
ventional inlet valve that allows the pasty product 7 to
pass only from the container 1 into the chamber of vari-
able volume 9 and not vice versa.
[0019] In order to fulfil this function, the plate 19 is
connected to the wall 10 via a flexible strip 20 that acts
as a hinge and a peg 21 that fits securely into a corre-
sponding hole 22 in the wall 10.
[0020] To the side of the hole 18, the wall 10 has a
cylindrical collar 23 which, in the example illustrated, is
hollow and communicates with the chamber 6 of the
container 1.
[0021] The collar 23 extends towards the chamber of
variable volume 9 and extends axially into it for a certain
length.
[0022] Mounted so that it can slide axially on the collar
23 is the closure member 24 on which presses the
periphery 25 of an aperture 26 formed in a rigid portion
27 of the peripheral wall 11 of the chamber 9.
[0023] The closure member 24 and the aperture 26
constitute an outlet valve through which the pasty prod-
uct is dispensed to the outside once it has passed from
the container 1 into the chamber 9.
[0024] In terms of its structure, the closure member 24
comprises a first conical portion 28 which is connected,
via a first elastic bellows-type flexible diaphragm 29, to
a second cylindrical portion 30 having a diameter larger
than that of the first conical portion 28 at the point where
it connects to the diaphragm 29.
[0025] There is a third cylindrical portion 31, following
coaxially on from the portion 30, the outer diameter of
which is larger than the diameter of the portion 30,
thereby forming an annular step 32.
[0026] Lastly, the portion 31 is connected to a second
elastic bellows-type flexible diaphragm 33. This dia-
phragm contains a plurality of through holes 33a which
allow the space beneath the diaphragm to communicate
with the chamber 9 so as to keep the respective local
pressures equal. The said diaphragm 33 is connected
to the strip 20 and, via the peg 21, to the dividing wall
10. The sliding connection between the closure member
24 and the collar 23 is achieved by virtue of the cavities
34 inside the cylindrical portions 30 and 31.
[0027] The aperture 26 is surrounded by a sleeve 35
which extends inside the chamber of variable volume 9,
coaxially with the conical portion 28 of the closure mem-
ber 24, forming a conical cavity 35a whose shape corre-

sponds to the external shape of the said conical portion
28. When the closure member is moved in order to open
the aperture 26, an annular gap 36 of given area is
formed between the sleeve 35 and the external conical
surface of the portion 28 in a manner that will be
described below.

[0028] The abovementioned closure member
engages with an intermediate zone 37 of a tongue-like
element 38 which is made of an elastically flexible mate-
rial.
[0029] The end 39 of the said element 38 is connected
to an annulus 40 while its opposite end 41 extends
towards an elastically flexible portion 42 of the periph-
eral wall 11 of the chamber 9.
[0030] The intermediate zone 37 of the element 38 is
in the shape of a ring 43, with the second cylindrical por-
tion 30 of the closure member 24 engaging axially
inside this ring 43.
[0031] That edge 44 of the element 38 that axially
faces the dividing wall 10 has a projecting portion 45
with a cam profile which is designed to engage opera-
tionally with the step 32 on the closure member during
operation of the device.
[0032] The tongue-like element 38 is anchored to the
dividing wall 10 by inserting the annulus 40 into an
annular groove 48 formed in the external face of the
sleeve 13.
[0033] By virtue of this arrangement the element 38 is
positioned such that it projects out and such that it can
bend at the end 39 when the end 41 is pressed.
[0034] A tubular sleeve 49, integral with the rigid por-
tion 27 of the wall 11, is also provided around the clo-
sure member 24 and extends into the chamber 9.
[0035] This sleeve 49 is coaxial with the portion 30 of
the closure member against which its front end abuts
when the closure member is in the closed position, as
illustrated in Figure 1.
[0036] The sleeve 49 thus isolates the portion 28 of
the closure member and the flexible diaphragm 29 from
the chamber 9 when the closure member is in the
closed position, offering the advantage that it will be
unaffected by any induced pressure fluctuations that
may arise inside the chamber 9, for example as a result
of changes in temperature.
[0037] The sleeve 49 thus ensures that the device is
fully sealed when not in use or during transportation and
storage.
[0038] During operation of the dispenser, when the
flexible portion 42 of the wall 11 is pressed manually
from the outside in the conventional manner, the conse-
quent change in volume of the chamber 9 does not
cause the dispensing valve to open, even though it does
cause an increase in the internal pressure.
[0039] The dispensing valve opens as a result of the
mechanical displacement of the closure member 24 rel-
ative to the hole 26, irrespective of the pressure reached
inside the chamber of variable volume 9.
[0040] The axial displacement of the closure member
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24 takes place as a result of the element 38 bending
and the cam profile 45 engaging with the step 32 and
pressing it against the wall 10, counter to the elastic
force of the bellows diaphragm 33.

[0041] The pasty material present in the chamber 9
can thus be dispensed via the aperture 26 in a consist-
ent and controlled manner, without the risk of it being
spurting out as is the case in known devices in which
the opening of the closure member can be abrupt,
depending as it does on the pressure reached inside the
chamber 9.
[0042] The product normally flows out through the
annular gap 36. However, if, as the product is dis-
pensed, high internal pressures are reached following a
rapid and repeated manual pumping action on the flexi-
ble portion 42, the flow rate of the dispensed product
can be increased since, following the collapse of the
bellows diaphragm 29 as illustrated in Figure 3, the
entire through passage of the sleeve 35 and the aper-
ture 26 is opened up.
[0043] When the flexible portion 42 of the wall 11 is
released, in the conventional manner, a certain amount
of pasty material is sucked up from the container 1 into
the chamber 9 through the hole 18, the closure plate 19
being lifted as a result of the suction force.
[0044] Under these conditions, even though the clo-
sure member 24 does not yet abut fully against the
periphery 25 of the hole 26, the drop in pressure inside
the chamber 9 cannot cause air to be sucked in from the
outside because a certain amount of product fills the
annular gap 36 and the conical cavity 35a and acts as a
temporary stopper.
[0045] This is because, during the time that the clo-
sure member 24 is not fully closed, the drop in pressure
inside the chamber 9 causes only some of the product
present in the cavity 35a and gap 36 to be sucked in,
thereby preventing air from being sucked in. In this way
the problem of the product dripping down the outside
the device is also avoided.
[0046] To achieve this, the area of the annular gap 36
must of course be calculated as a function of the viscos-
ity of the product to be dispensed so that a certain
amount of product remains in this gap such that only
some of it will be sucked back into the chamber 9 when
the flexible portion 42 is released.
[0047] For example, it has been found that, with a
product having a viscosity of between 500 and 5000
cps, satisfactory results were obtained when a gap 36
between 0.1 and 0.5 mm wide was used.
[0048] Operation of the device described above is also
facilitated by the fact that the closure member 24 is
opened by mechanically actuating the lever 38, the
intermediate ring-shaped 43 part of which can travel
only a limited distance, irrespective of the force with
which the end 41 is squeezed.
[0049] This is because, as illustrated in Figure 2, the
ring 43 bears on the step 32 of the closure member and,
once the portion 31 of the latter bears on the wall 10, it

cannot be moved any further. This unequivocally deter-
mines the position of the conical portion 28 relative to
the collar 35 and, consequently, the size of the annular
gap 36.

[0050] Any additional pressure exerted on the lever 38
only causes it to bend inside the chamber 9.
[0051] The piston 4 acts in a conventional manner
inside the container 1 and so does not need to be
described here.

Claims

1. Device for dispensing pasty products comprising a
container (1) that extends along a longitudinal axis
(X-X) from a bottom end (2) having an air inlet aper-
ture (3) to an opposite end (14) on which a dispens-
ing head (5) is mounted, a piston (4) located inside
the said container (1) and which can move along
the said axis (X-X) only in the direction leading
towards the dispensing head (5), and a chamber (9)
of variable volume formed inside the said dispens-
ing head (5), the said chamber (9) being delimited
by a rigid wall (10) that divides it from the said con-
tainer and is positioned transversely to the said axis
(X-X) and by a peripheral wall (11), one portion (42)
of which is deformable on manual application of an
external pressure, the said chamber (9) also being
fitted with an inlet valve (18, 19) formed in the said
dividing wall that allows the product to pass from
the container (1) into the chamber but not vice
versa, and with an outlet valve (24, 26) that allows
the product to be dispensed from the chamber to
the outside, the said outlet valve (24, 26) compris-
ing an aperture (26) formed in a rigid portion (27) of
the peripheral wall (11) of the said chamber (9) and,
located inside the chamber, a closure member (24),
on which the periphery (25) of the said aperture
(26) presses when in the closed position, the said
closure member (24) being able to move relative to
the aperture (26) when manual pressure is exerted
on the said deformable portion (42) of the periph-
eral wall (11) of the said chamber of variable vol-
ume (9), characterized in that the said closure
member (24) is connected to an intermediate point
(37) of a tongue-like element (38), one end (39) of
which is fixed to one of the said walls (10, 11) delim-
iting the said chamber of variable volume (9) while
the opposite end (41) is free to project out towards
the said deformable portion (42).

2. Device according to Claim 1, characterized in that
the said tongue-like element (38) is securely fitted
into the said wall (10) that divides the chamber of
variable volume (9) from the container (1) and is
transverse to the said longitudinal axis (X-X).

3. Device according to Claims 1 and 2, characterized
in that the said tongue-like element (38) consists of
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a strip that is elastically flexible with respect to the
end (39) that is fixed to the said wall (10) that
divides the said chamber, of variable volume (9)
from the said container (1).

4. Device according to Claim 1, characterized in that
the said closure member (24) comprises a first con-
ical portion (28), a second cylindrical portion (30)
which is coaxial to the first and has a larger diame-
ter than the largest diameter of the first portion, a
first elastically flexible diaphragm (29) which axially
connects the first portion (28) to the second portion
(30), a third cylindrical portion (31), coaxial to both
the first and second portions, the said third portion
(31) having a larger diameter than that of the sec-
ond portion with which it forms a step (32), and a
second flexible diaphragm (33) which connects the
said third cylindrical portion (31) to the said rigid
wall (10) that divides the chamber of variable vol-
ume (9) from the said container (1), the said first
and the said second flexible diaphragms exerting,
when deformed, an axial thrust towards the aper-
ture (26) of the said outlet valve.

5. Device according to Claim 4, characterized in that
the said second flexible diaphragm (33) contains
holes that allow the said chamber of variable vol-
ume (9) to communicate with the area beneath the
said diaphragm (33).

6. Device according to Claim 4, characterized in that
the said second cylindrical portion (30) and the said
third cylindrical portion (31) of the closure member
are axially hollow, thereby forming a single cylindri-
cal chamber (34) slidably mounted on a sleeve (23)
which is integral with the said wall that divides the
chamber of variable volume (9) from the container
(1).

7. Device according to Claims 1 to 6, characterized in
that the said tongue-like element (38) comprises an
intermediate ring-shaped (43) portion, the said ring
(43) being attached to the outside of the said sec-
ond cylindrical portion (30) of the closure member.

8. Device according to Claim 7, characterized in that
the axial edge (44) of the said ring (43) which is
attached to the said second cylindrical portion (30)
of the closure member has a cam profile (45), the
said profile coming into axial contact during opera-
tion with the said step (32) formed between the said
third cylindrical portion (31) of the closure member
and the second portion (30).

9. Device according to Claims 1 to 8, characterized in
that the said aperture (26) of the outlet valve is fitted
with a sleeve (35) which forms a conical cavity
(35a) that faces the inside of the said chamber of

variable volume (9) and is coaxial with the said first
conical portion (28) of the closure member, forming
with the latter an annular dispensing gap (36) of
given area when the said first conical portion (28) is
moved out of engagement with the periphery (25) of
the said aperture (26).

10. Device according to Claims 1 to 9, characterized in
that it comprises a tubular sleeve (49) which is
coaxial with the said closure member (24) and con-
centric with the said second cylindrical portion (30)
of the closure member against which it abuts axially
when the closure member (24) is in the closed posi-
tion.
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