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(54) Pump for dispensing a product contained in a bottle

(57) The invention concerns a pump for dispensing
a product contained in a bottle, including: a pump body
(2); a tube (8) secured to a push button (9) to be actuated
in translatory motion in said body between an upper rest
position and a lower stressed position, said tube including
a dispensing path including at least one upstream orifice
(12) and a channel (13) in communication with a dispens-
ing nozzle (14); a plunger (16) mounted in frictional con-
tact against the internal surface of said body so as to
define a dosing chamber (17) which is in communication
with the product by means of a check valve (18), said

plunger being arranged to offer a state where the orifices
(12) are closed and a state where said orifices are
brought into communication with the chamber (17); said
pump further comprising magnetic means for the return
of the tube (8) in its rest position after actuation, said
magnetic means comprising a first magnet (10) fixed in
relation to the body (2) and a second magnet (11) adapt-
ed to move in translation together with the tube (8), said
magnets being arranged to repulse the tube (8) towards
its rest position.
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Description

[0001] The invention relates to a pump intended to be
mounted on a bottle so as to enable a product contained
in said bottle to be dispensed, said product possibly being
a perfume, a cosmetic product or a pharmaceutical prod-
uct.
[0002] Such pumps are known that typically include a
tube which is actuated to be displaced in translatory mo-
tion in a body via a push button between an upper rest
position and a lower stressed position. Furthermore, to
enable the product to be pressurised, a plunger is mount-
ed on the tube so as to offer, depending on said pressure,
a state where a dispensing path is closed and a state
where it is open.
[0003] To enable the tube to be switched reversibly
into these two positions, it is known from the prior art to
provide the system with means for the elastic return of
the tube in its rest position after actuation.
[0004] In particular, such elastic return means may be
formed by a spring that is compressed when the tube is
actuated, so as to store energy and thus, after said ac-
tuation, to liberate said energy for the return of said spring
to its rest deployed state, and then for the return of the
tube to its rest position.
[0005] However, this solution is not entirely satisfacto-
ry, as such elastic return means may generate unsightly
noise during their compression and/or their deployment,
and thus during the actuation and the elastic return of
the tube. Moreover, such elastic return means presents
a force that opposes to their compression, which con-
straints the user to apply a strong digital pressure on the
push button to actuate the pump.
[0006] The invention aims in particular to overcome
the limitations mentioned above, so as to enable a pump
that can be actuated with silent and soft gestures.
[0007] To this end, the invention proposes a pump in-
tended to be mounted on a bottle so as to enable a prod-
uct contained in said bottle to be dispensed, said pump
including:

- a pump body intended to be rigidly connected to the
bottle while able to be brought into communication
with the product;

- a tube secured to a push button so as to be actuated
by being displaced in translatory motion in said body
between an upper rest position and a lower stressed
position, said tube including a dispensing path in-
cluding at least one upstream orifice and a channel
whereof the downstream end is in communication
with a dispensing nozzle;

- a plunger mounted in frictional contact against the
internal surface of said body so as to define a dosing
chamber which is in communication with the product
by means of a check valve, said plunger being ar-
ranged so as to offer a state where the upstream
orifices are closed and a state where said upstream
orifices are brought into communication with the dos-

ing chamber;

said pump further comprising magnetic means for the
return of the tube in its rest position after actuation, said
magnetic means comprising a first magnet fixed in rela-
tion to the pump body and a second magnet adapted to
move in translation together with the tube, said magnets
being arranged to repulse the tube towards its upper rest
position.
[0008] Other objects and advantages of the invention
will emerge from the following description, given in ref-
erence to the appended figures 1 and 2, which are views
in longitudinal cross-section of a pump according to one
embodiment of the invention, said pump being shown
respectively in the rest position (figure 1) and in the end
of its distribution stroke (figure 2).
[0009] In the description, the spatial positioning terms
are taken with reference to the position of the pump
shown in the figures.
[0010] With reference to the figures, a pump is de-
scribed below that is intended to be mounted on a bottle
so as to enable a product contained in said bottle to be
dispensed. As an application example, the product is a
perfume, a cosmetic product or a pharmaceutical prod-
uct.
[0011] In the figures, the pump is mounted on the collar
of a bottle (not shown) by means of a cap 1, made par-
ticularly of aluminium, which is intended to be deformed
so as to conform in shape to the forms of the association
zone in order to lock the pump axially and radially relative
to the bottle. In other embodiments, the cap 1 may include
a geometry and/or configurations of association means
on the collar of the bottle which are different.
[0012] The pump also includes a pump body 2 on which
the cap 1 is mounted, said body having a cylindrical ge-
ometry defined by an inner surface. To be more precise,
the body 2 includes an upper zone 3 which is intended
to enable the pump to be mounted onto the bottle, said
zone including an upper sealing bead 3a and a lateral
sealing bead 3b. The cap 1 is intended to be folded back
over the zone 3 to enable a radial bearing surface and a
lateral bearing surface of the cap 1 to be supported in a
sealed way on one sealing bead 3a, 3b respectively. As
a variant is not shown, a single type of beads 3a, 3b may
be provided to provide the seal between the cap 1 and
the pump body 1.
[0013] Furthermore, an internal gasket 4 is provided
between the body 2 and the cap 1. The gasket 4 is held
supported on the upper surface of the collar by the cap
1 and a sealing groove 5 is provided on the periphery of
the body 2 to accommodate in a sealed way the internal
end of said gasket. In particular, the periphery of the body
2 also has, under the groove 5, a bead 6 which on one
hand enables the gasket 4 to be retained axially before
the pump is mounted onto the collar, and on the other
hand enables a seal to be formed between the inside of
the collar and the body 2.
[0014] The pump includes a dip tube 7 whereof the
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upper part is fitted into the lower part of the body 2 and
whereof the lower part is intended to be immersed in the
product contained in the bottle.
[0015] Furthermore, the pump includes a tube 8 which
is placed in the body 2. The tube 8 is secured to a push
button 9 which can be actuated in translatory motion by
the user so as to displace said tube in said body between
an upper rest position
[0016] (figure 1) and a lower stressed position (figure
2). In particular, the tube 8 is displaced on a product dis-
pensing stroke - respectively a product suction stroke -
when said tube is displaced from the rest position to the
stressed position - respectively from the stressed position
to the rest position.
[0017] To enable the tube 8 to be switched reversibly
into these two positions, the pump comprises magnetic
means for the return of said tube in its rest position after
actuation, said magnetic means comprising a first mag-
net 10 fixed in relation to the pump body 2 and a second
magnet 11 adapted to move in translation together with
the tube 8.
[0018] The magnets 10, 11 are arranged to repulse the
tube 8 towards its upper rest position, notably by gener-
ating a repulsive force that opposes to the translatory
motion of the tube 7 towards its lower stressed position.
[0019] In particular, the magnets 10, 11 are arranged
to generate such a repulsive force with a reduced inten-
sity, so as to reduce the intensity of the digital pressure
the user may apply on the push button 9 to overcome
said repulsive force, and thus to actuate the displacement
of the tube 8 on its dispensing stroke.
[0020] Thus, the magnetic means 10, 11 enables the
pump to be actuated with soft gestures, which is partic-
ularly advantageous for the ergonomics of said pump.
These magnetic means 10, 11 are also particularly silent,
notably in comparison to elastic means that are classi-
cally employed for the return of the tube 8 in its rest po-
sition after actuation, and thus enables to obtain a pump
which is particularly pleasant to use.
[0021] In the embodiment shown, the first 10 and sec-
ond 11 magnets both presents an annular structure.
Moreover, the magnets 10, 11 both presents an axial
magnetisation and are arranged axially opposite so their
same polarity (North or South) are facing each other,
which allows to generate the repulsive force necessary
to move the tube 8 back to its upper rest position.
[0022] For dispensing the product, the tube 8 includes
a substantially vertical dispensing path which is formed
of two radial upstream orifices 12 and a channel 13 in
communication with said orifices. Furthermore, the
downstream end of the channel 13 is inserted into the
push button 9 to be in communication with a dispensing
nozzle 14 by means of a path provided in said button so
as to dispense the product through a dispensing orifice
15. For dispensing a liquid product, the dispensing nozzle
14 can be adapted to produce a spray, notably by com-
prising a swirling chamber emerging in the dispensing
orifice 15.

[0023] The pump also includes a plunger 16 which is
mounted in frictional contact against the internal surface
of the body 2. The plunger 16 defines a dosing chamber
17 which is in communication with the dip tube 7 by
means of a check valve formed by a ball 18 placed on a
seat provided in the bottom of the body 2. The seat is
provided with means 19 to hold down the ball 18 thereby
forming a retaining cage thereof at the bottom of the dos-
ing chamber 17.
[0024] The plunger 16 is mounted coaxially around the
tube 8 in an association zone so as to be able to offer a
state where the upstream orifices 12 are blocked and a
state where said upstream orifices are brought into com-
munication with the dosing chamber 17.
[0025] In the embodiment shown, the association zone
is arranged so as to enable a relative sliding of the plunger
16 around the tube 8 between the state where it is blocked
and the state where it is brought into communication.
Furthermore, the sliding is constrained by elastic pre-
tensioning means 20 mounted in support between the
plunger 16 and the tube 8, said plunger comprising no-
tably an upper shaft 21 on an upper surface of which said
pre-tensioning means are supported. Alternatively and
not shown, the plunger 16 may be switched between its
two states by deforming it as a function of the pressure
applied.
[0026] In this way, in its state of rest (figure 1), the
plunger 16 is in its blocked state and pressing on the
push button 9 pressurises the product contained in the
dosing chamber 17 such that, in compensation for the
stress exerted by the pre-tensioning means 20, the
plunger 16 is switched into its dispensing state, until the
end of the dispensing stroke (figure 2). Then, by releasing
the pressure on the push button 9, the magnetic means
10, 11 moves the tube 8 on its suction stroke wherein
the plunger 16 is in its blocked state and the ball 18 is
raised to enable the dosing chamber 17 to be supplied
with product.
[0027] To seal the dosing chamber 17, the plunger 16
includes a lower sealing lip 16a which is in frictional con-
tact on the internal surface of the body 2. The lip 16a is
annular and extends in the direction of the dosing cham-
ber 17 moving away from the axis of the plunger 16. The
plunger 16 additionally includes an upper sealing lip 16b
which is in frictional contact on the internal surface of the
body 2, said upper lip extending on the opposite side
from the lower lip 16a relative to the direction of the trans-
latory motion of the plunger 16.
[0028] To compensate for any misalignments between
the axis of the thrust exerted on the push button 9 and
the axis of the body 2, the association zone may arranged
so as to enable sealed swivelling between the plunger
16 and the tube 8. In this way, in the event of off-centre
pressure being applied to the push button 9, misalign-
ment of the tube 8 relative to the body 2 is compensated
by swivelling in order to keep the plunger 16 in the axis,
so as in particular to maintain the seal of the dosing cham-
ber 17. In particular, swivelling enables the sealing lips
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16a, 16b to be held in contact on the internal surface of
the body 2.
[0029] Swivelling may be obtained by providing an as-
sociation zone that includes a projection 22 for centring
and sealing the plunger 16 around the tube 8 and an
annular space 35 enabling angular deflection of the tube
8 relative to the plunger 16. For example, in the embod-
iment shown, the upper shaft 21 of the plunger 16 in-
cludes a bore which has an upper diameter defining the
annular space 35 around the periphery of the tube 8, and
a lower diameter forming a radial centring projection 22
which is in sealed contact around the periphery of the
tube 8. Alternatively, the geometry of the periphery of the
tube 8 may be adapted to form the association zone that
enables swivelling.
[0030] The pump additionally includes an upper
shroud 23 which is interposed between the tube 8 and
the push button 9, said shroud providing local reinforce-
ment for the tube 8, so that a tube 8 of reduced diameter
can be implemented in the zones that are less acted upon
mechanically. Furthermore, the periphery of the shroud
23 includes a surface 24 for fitting a bore of the push
button 9 by leaving an upper surface 25 of the tube 8 free.
[0031] The pump shown also includes an expander 26
rigidly connected to the body 2 by sealed fitting inside
said body, the plunger 16 being slidably mounted in the
expander 26. The expander 26 is of cylindro-conical ge-
ometry including a lower bearing surface 27 in contact
with the periphery of the plunger 16, and particularly in
sealed contact with the periphery of the shaft 21, so as
to guide said plunger while restricting the swivelling
thereof relative to said body.
[0032] The first fixed magnet 10 is mounted on the out-
side of the lower bearing surface 27. Furthermore, the
periphery of the expander 26 includes a radial projection
28 which forms an axial stop of the expander 26 on a
step formed in the body 2.
[0033] To improve the guiding in translatory motion of
the tube 8, the shroud 23 includes a lower skirt 29 which
extends under the fitting surface 24 of the push button
9, said skirt having an external diameter that enables
said skirt to slide without play in the expander 26 when
the tube 8 is moved in translatory motion. Furthermore,
this embodiment enables the angle of swivel of the tube
8 to be restricted. Furthermore, the presence of the skirt
29 masks laterally the pre-tensioning spring 20 when the
pump is in the rest position.
[0034] In particular, the skirt 29 may have at least one
hollow zone emerging axially so as to enable air to pass
between said skirt and the expander 26. Thus, the differ-
ence in pressure between the inside and outside of the
expander 26 may be limited so as not to interfere over
the suction stroke of the tube 8.
[0035] The pre-tensioning spring 20 is placed concen-
trically with the annular structure of the magnets 10, 11,
said magnetic structure having the largest diameter. The
magnets 10, 11 and the spring 20 are on one hand sup-
ported on the shroud 23 and on the other hand supported

on the expander 26 and the plunger 16 respectively. This
embodiment prevents the magnets 10, 11 and the spring
20 from being brought into contact with the fluid, and
contributes to the axial compactness of the pump.
[0036] Furthermore, since the magnets 10, 11 and the
spring 20 are not visible in the pump, provision may be
made for the body 2, the ball 18 and/or the dip tube 7 to
be made out of a transparent or at least a translucent
material so as to provide a particularly unobtrusive and
aesthetically satisfying pump. Furthermore, the compact-
ness of the pump enables it to be accommodated in the
collar, only the dip tube 7 extending inside the bottle.
[0037] In particular, the second moving magnet 11 is
supported under the skirt 29, so as to be arranged axially
opposite to the first magnet 10 supported on the expander
26. Thus, magnets 10, 11 of significant diameter can be
used so that the stresses exerted by said magnets are
able to contribute to the angular stability of the tube 8
relative to the body 2.
[0038] According to an embodiment, the lower part 30
of the tube 8 which is placed in the dosing chamber 17
may be arranged so as to form a dead space volume 31
under a ring 32. The plunger 16 may include a sealing
zone 33 which, in the blocked state, is in contact on the
outer surface of the ring 32.
[0039] Furthermore, the lower bearing surface 27 is
arranged to engage with a complementary bearing sur-
face 34 of the plunger 16 so that, in the blocked state,
the stress exerted by the second magnet 11 on the first
magnet 10 improves the seal of the dosing chamber 17
in said sealing zone in contact with the ring 32.
[0040] To be more precise, the outer surface of the
complementary bearing surface 34 has an annular sur-
face which is inclined externally, and a radial annular
surface. Thus, when pressure is applied to this surface,
the sealing zone 33, which is provided on the opposite
side, is pinned against the outer surface of the ring 32.
This embodiment ensures that a seal is provided be-
tween the expander 26 and the plunger 16 and also im-
proves the suction power of the pump.

Claims

1. Pump intended to be mounted on a bottle so as to
enable a product contained in said bottle to be dis-
pensed, said pump including:

- a pump body (2) intended to be rigidly connect-
ed to the bottle while able to be brought into com-
munication with the product;
- a tube (8) secured to a push button (9) so as
to be actuated by being displaced in translatory
motion in said body between an upper rest po-
sition and a lower stressed position, said tube
including a dispensing path including at least
one upstream orifice (12) and a channel (13)
whereof the downstream end is in communica-
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tion with a dispensing nozzle (14);
- a plunger (16) mounted in frictional contact
against the internal surface of said body so as
to define a dosing chamber (17) which is in com-
munication with the product by means of a check
valve (18), said plunger being arranged so as to
offer a state where the upstream orifices (12)
are closed and a state where said upstream or-
ifices are brought into communication with the
dosing chamber (17);

said pump being characterised in that it comprises
magnetic means for the return of the tube (8) in its
rest position after actuation, said magnetic means
comprising a first magnet (10) fixed in relation to the
pump body (2) and a second magnet (11) adapted
to move in translation together with the tube (8), said
magnets being arranged to repulse the tube (8) to-
wards its upper rest position.

2. Pump according to claim 1, characterised in that
the first (10) and second (11) magnets both presents
an annular structure.

3. Pump according to claim 1 or 2, characterised in
that the first (10) and second (11) magnets both
present an axial magnetisation, said magnets being
arranged axially opposite so their same polarity are
facing each other.

4. Pump according to any one of claims 1 to 3, char-
acterised in that it additionally includes an expander
(26) secured to the body (2), said expander having
a lower bearing surface (27) whereon the first mag-
net (10) is fixed.

5. Pump according to claim 4, characterised in that
the lower bearing surface (27) is arranged to engage
with a complementary bearing surface (34) of the
plunger (16) so that, in the closed state of the plunger
(16), the stress exerted by the second magnet (11)
on the first magnet (11) improves the seal of the dos-
ing chamber (17).

6. Pump according to any one of claims 1 to 5, char-
acterised in that it additionally includes an upper
shroud (23) which is interposed between the tube
(8) and the push button (9).

7. Pump according to claim 6 when dependents of
claim 4, characterised in that the shroud (23) in-
cludes a lower skirt (29) which has an external di-
ameter that enables said skirt to slide without play
in the expander (26) when the tube (8) is moved in
translatory motion.

8. Pump according to claim 6 or 7, characterised in
that the second magnet (11) is supported on the

shroud (23).

9. Pump according to any of claims 1 to 8, character-
ised in that the plunger (16) is mounted coaxially
around the tube (8) in an association zone, said as-
sociation zone being arranged so as to enable
sealed swivelling between the plunger (16) and the
tube (8).

10. Pump according to claim 9, characterised in that
the association zone is arranged so as to enable a
relative sliding of the plunger (16) around the tube
(8) between the state where it is closed and the state
where it is brought into communication, said sliding
being constrained by elastic pre-tensioning means
(20) mounted in support between the plunger (16)
and the tube (8).

11. Pump according to claim 10 when depends of claim
2, characterised in that the pre-tensioning means
(20) are formed of a cylindrical structure which is
placed concentrically with the annular structure of
the magnets (10, 11), said magnetic structure having
the largest diameter.
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