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(54) A consumer safe fitment for connecting a reservoir to a dispensing appliance

(57) The present invention is directed to a device for
the delivery of products, preferably cleaning products
comprising an active ingredient, more preferably clean-
ing products comprising a surfactant, the device com-
prising at least one vented reservoir for containing at
least one liquid product and a means for dispensing the
product from the reservoir, the device being character-
ized in that the reservoir comprises at least one recess
and/or protrusion and the dispensing means comprises

at least one corresponding protrusion and/or recess,
said reservoir being releasably secured in a leak-tight
manner with the dispensing means such that fluid com-
munication between said reservoir and said means is
established, only when said protrusion(s) and recess
(es) are fitted into each other, and said protrusion(s) and
said recess(es) of said reservoir have a shape which is
complementary, preferably exactly complementary, to
said protrusion(s) and/or recess(es) of said dispensing
means.
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Description

Field of the invention

[0001] The present invention relates to a device com-
prising a reservoir and a dispensing means, with im-
proved fitment system between said reservoir and said
means.

Background of the invention

[0002] Spray devices are known for the purposes of
domestic cleaning, for example for cleaning hard sur-
faces such as windows, baths and ovens, as well as for
spot cleaning of floor coverings such as carpets. Most
spray devices which are commercially available are
manually or electrically operated, that is to say that the
devices comprise a pump which is activated or operated
by the consumer. Most commonly this activation gener-
ates liquid pressure in a chamber by means of a positive
deplacement pump by means of a positive deplacement
pump which in turn drives the liquid from the chamber
usually through a dispensing nozzle. Many dispensing
patterns are possible, but a conical spray is the most
common. Usually, such spray devices comprise a res-
ervoir filled with an active composition, and a means to
dispense the composition from within said reservoir. The
spray devices typically further comprise a basic fitment
system to secure the reservoir onto the dispensing
means, so as to establish a fluid communication be-
tween the two.
[0003] Some of these fitment systems comprise a
needle that connects the dispensing means and the res-
ervoir in a leak tight-manner, through a pierceable mem-
ber.
[0004] The following references are directed to devic-
es comprising a reservoir and a dispensing means
which are fitted to each other by means by a needle/
pierceable member:

D1 (US 5389085) is a US patent to International
Medical Consultants, Inc. It discloses an automatic
needle protector, especially for use with a syringe.
The needle protector comprises a cylinder slidably
mounted via a spring onto the syringe. In normal
position, the spring pushes the cylinder, which sur-
rounds the needle. When a vertical pressure is ap-
plied onto the cylinder, and the cylinder slides down,
giving access to the needle.
D2 ( US 5486163) is a US patent to Haynes Miller,
Inc. It discloses a shield for protecting the needle of
a syringe, with an annular connector for connecting
the two, and comprising at least one protective arm
hingedly mounted upon the connector and pivota-
ble between a first protecting position, and a second
open position.

[0005] While solving some issues, the above men-

tioned inventions still present some disadvantages. Af-
ter removing the reservoir from the appliance, the nee-
dle is accessible by anyone who would put his hand into
the appliance's recess. Such needles are typically very
sharp, and likely to cause injury upon contact, more par-
ticularly if some dispensed product remains on it. This
is true for any type of user, but especially true for chil-
dren. Indeed, it has been shown that children are very
curious and while playing, they tend to put their hands
into the recess of the dispensing appliance.
[0006] It is therefore one main object of the present
invention to provide the user with a liquid dispensing ap-
pliance comprising a vented reservoir filled with a liquid,
and a dispensing appliance, said reservoir and said ap-
pliance being fitted such as to prevent any leakage dur-
ing the use of the appliance, and where the fitment be-
tween said appliance and said reservoir is such that it
prevents access to the fitment's needle when said res-
ervoir is removed from said appliance.

Summary of the invention

[0007] The present invention is directed to fitment for
establishing a leak-tight fluid communication between a
dispensing appliance and a reservoir to connect to said
appliance, said fitment comprising at least one piercea-
ble means and at least one needle for piercing said at
least one pierceable means, characterized in that said
fitment comprises a protecting means to prevent access
to said at least one needle unless said reservoir is con-
nected to said appliance.
[0008] The present invention is further directed to a
dispensing appliance and a reservoir which are remov-
ably connectable by means of a fitment as defined
above.

Brief description of the drawings

[0009] The invention will now be explained in detail
with reference to the accompanying drawings, in which:

- Figures 1A to 1C are schematic profile cut views
showing one embodiment of the fitment means, with
the reservoir respectively disconnected, partially
connected and fully connected to the appliance.

- Figures 2A to 2D are schematic profile cut views
showing another embodiment of the fitment means,
with the reservoir respectively disconnected, par-
tially connected and fully connected to the appli-
ance.

- Figure 3 is a perspective view of one embodiment
of a spring for loading onto the protecting plate.

- Figure 4 is a profile view of an appliance with res-
ervoir fitted therein.

Detailed description of the invention

[0010] In the present invention a device (1) is provided
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for dispensing a product onto a surface, preferably a
cleaning product, more preferably a cleaning product for
treating carpets or other large fabric coverings. Said de-
vice (1) comprises the combination of a reservoir (10)
for containing a composition, preferably a liquid cleaning
product, with an appliance for dispensing the product.
Any type of device comprising a dispensing appliance
and a reservoir can use a fitment as hereafter described,
in order to establish a fluid communication between said
reservoir and said dispensing appliance. However, in
the rest of the present description, and for clarity pur-
poses, one embodiment of a dispensing appliance (11)
is described in more detail, which preferably comprises
a housing, a spraying arm (12), and a means for con-
ducting product from the reservoir (10) to the spraying
arm.
[0011] Preferably, the dispensing appliance (11) com-
prises a manually or electrically driven pump. More pref-
erably, said dispensing appliance (11) comprises an
electrically driven pump which is used to pump product
from the reservoir (10) through the spraying arm and out
of the product dispensing opening (or openings) located
in the spraying arm, to the surface to be treated. In this
way, the dispensing appliance (11) connected to a res-
ervoir (10) constitutes an electrical spraying device (1),
as shown for example in figure 5. The product dispens-
ing openings are preferably nozzles which are selected
so that the sprayed product takes the form of a contin-
uous stream or film, or of a discontinuous stream or film
of fine particles, or of a mist, or of a foam. It is most
preferred that the spray pattern is in the form of fine par-
ticles because this is the most efficient way to cover a
large surface area with a small volume of product with
an even coverage. Typically the product output is from
about 20 ml/minute to about 400 ml/minute, and prefer-
ably from about 150 ml/minute to about 250 ml/minute,
the product being typically suitable for carpet cleaning.
Devices which can use a fitment according to the
present invention are for example devices for spraying
household cleaning or laundry products, or perfumes.
In a preferred embodiment, such devices are used for
dispensing a cleaning solution for cleaning surfaces
such as fabrics, carpets, floors, and ceilings.
[0012] It is preferred that the spray arm (12) has one
nozzle (13), but it may also have multiple nozzles locat-
ed along its length. The spray arm (12) makes it easier
to control where the cleaning product is sprayed. For
example, when cleaning carpets the spray arm (12)
makes it easier to avoid spraying product onto furniture
and walls, and also enables access into corners which
would otherwise be difficult to reach. Furthermore, an
ergonomically designed spray arm (12) avoids the need
for the user to have a bent back when spraying. The
spray arm (12) is preferably extendible and/or detacha-
ble from the dispensing means housing.

The dispensing appliance

[0013] In one preferred embodiment of the present in-
vention, the fitment as described hereafter is to be used
in a dispensing appliance (11) which comprises a means
for conducting the product from the reservoir (10)
through the spray arm (12), to the product dispensing
opening from which said product is dispensed. Said
means for conducting the product is connected to the
reservoir (10) and to the spray arm (12), for example via
pipes, which can be for example flexible plastic pipes,
and more importantly, through a fitment system which
is hereafter described in more detail. The means for con-
ducting the product from the reservoir (10) to the spray
arm (12) is preferably contained into the housing, as well
as the pipes, if any.
[0014] For any type of device (1) that is to be used
with a fitment according to the present invention, it is
essential that said dispensing appliance (11) comprises
a piercing means, or a pierceable means that fits re-
spectively a corresponding pierceable means or pierc-
ing means of the reservoir (10). Preferably, said dis-
pensing appliance comprises a piercing means which
fits into a corresponding pierceable means of the reser-
voir. More preferably, said piercing means of the dis-
pensing appliance is achieved by at least one needle
(15), which fits with a pierceable means of the reservoir
(10), as shown in figures 1 to 4. Also more preferably,
the pierceable means of the reservoir is integrated to a
cap that closes said reservoir. Even more preferably,
said pierceable means is an elastomeric membrane (or
septum) and the appliance comprises two needles, one
being connected to the pumping means, the other one
comprising a one-way valve or venting membrane for
letting air enter the reservoir (10) while the contents is
removed therefrom, thus playing the role of a venting
system.
[0015] Alternatively, said piercing means is located
onto the reservoir, and said pierceable means is located
into the appliance. In the rest of the present description,
only the preferred embodiment featuring the needle(s)
onto the appliance and the pierceable means onto the
reservoir will be further discussed, but this should not
be taken as a restriction to the scope of the present in-
vention.
[0016] At first use, when the consumer inserts the res-
ervoir (10) into the dispensing appliance (11), the elas-
tomeric membrane (14) is pierced, as shown in figure
1C, so as to establish a leak-tight fluid communication
between the interior of said reservoir (10) and the dis-
pensing appliance (11). Then, the reservoir's contents
is pumped through one needle (15), to the pump, up to
the spray arm's nozzles, and is dispensed to the surface
to treat. This provides a device wherein the operation of
plugging/unplugging the reservoir from the housing of
the dispensing means in order to establish a fluid, but
leak-tight, communication between the two is very easy
and obvious to the consumer. It also provides a fitment
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which is not very complex (needle and elastomeric
membrane) and thus quite cheap to produce.
[0017] In a particularly preferred embodiment of the
present invention, the means for conducting the product
from the reservoir (10) through the spray arm (12) to the
product dispensing opening comprises an electrically
driven pump. The electrically driven pump may be, for
example, a gear pump, an impeller pump, a piston
pump, a screw pump, a peristaltic pump, a diaphragm
pump, or any other miniature pump. In one embodiment
the pump is a gear pump with a typical speed between
6000 and 12000 rpm.
[0018] The electrically driven pump must be driven by
a means such as an electric motor. The electric motor
typically produces a torque between 1 and 50 mN.m.
The electric motor must, in turn be provided with a power
source. The power source may be either mains electric-
ity (optionally via transformer), or it may be a throw-away
battery, or rechargeable battery. Most preferred are one
or more AA rechargeable or disposable batteries, the
batteries being housed in the package. The voltage out-
put of the battery is typically between 1.5 and 12 Volts,
with a preferred output between 3 and 6V.
[0019] In one embodiment of this invention, the pump
is designed to be reversible, so that it can dispense liq-
uid from the reservoir (10), and suck liquid from a sur-
face, or only from the pipes of the dispensing appliance
(11), back into the same or preferably another reservoir
(10). Typically, only small amounts of liquid can be
sucked back from a surface, and such a reversible pump
is not intended to replace the use of a vacuum cleaner.
Several ways of inverting the rotation of the pump can
be used. In one example, the pump and motor are linked
to a timer and an electronic circuit, such that after a de-
fined time (eg. 15 seconds) the motor is not used, it au-
tomatically starts again, and its rotation side is reversed.
As a result, the remaining product in the tubing and the
extension of the dispensing appliance (11) is sucked
back into the reservoir (10). As a consequence when
replacing a product by another one, it is easy to change
the product without mixing new and old products. For
example, the consumer can use the dispensing appli-
ance (11) for dispensing a first type of composition, then
wait for the pump to suck back said first composition
from the pipes, and then change the reservoir (10) or its
contents to dispense a second composition without mix-
ing of the two compositions inside the pipes.
[0020] In a preferred embodiment of the present in-
vention, the dispensing appliance (11) comprises at
least one recess and/or protrusion (17) to fit onto at least
one corresponding protrusion and/or recess (16) of the
reservoir, said reservoir (10) being releasably secured
in a leak-tight manner into the dispensing appliance (11)
such that fluid communication between said reservoir
(10) and said means is established, only when said pro-
trusion(s) and recess(es) are fitted into each other, and
said protrusion(s) and said recess(es) (16) of said res-
ervoir (10) have complementary shapes of said protru-

sion(s) and/or recess(es) (17) of said dispensing appli-
ance (11). Preferably, the dispensing means comprises
at least one protrusion that fits into a corresponding and
complementary recess of the reservoir, as shown in fig-
ures 1 to 4. Also preferably, said protrusion(s) and said
recess(es) (16) of said reservoir (10) have exactly com-
plementary shapes of said protrusion(s) and/or recess
(es) (17) of said dispensing appliance (11). Indeed, it is
preferred that all the contours of the reservoir fit all the
contours of the recess of the dispensing means, thus
providing enhanced maintain of said reservoir. Howev-
er, the shape of the reservoir may be such that it differs
from the shape of the dispensing means' housing but
still fits therein, such that a fluid connection between the
two is established. However, it will be easily understood
that the risk of leakage is enhanced in case all the con-
tours of the reservoir are not properly maintained by the
contours of the dispensing means.

The handling means

[0021] The device (1) according to the present inven-
tion is preferably handheld, and therefore preferably
comprises a holding means, which is more preferably
integrated to the housing of the dispensing appliance
(11). The holding means may be any sort of handle (18)
which will allow the user to pick up the device (1) and to
carry it to the place where the spraying is to be carried
out. The handle (18) can be part of the reservoir (10) or
of the housing of the dispensing appliance (11). It is like-
ly that the device (1) will be carried around a whole room
when a carpet is being cleaned, and/or will be manipu-
lated in all directions during use. The handle (18) may
be a simple protrusion or indentation which may be
gripped by the user, or it may be a more sophisticated
design for ergonomic reasons.
[0022] In one alternative embodiment of the present
invention, the housing of the dispensing appliance (11)
comprises a means allowing the user to carry it without
using hands. In a first example, the housing comprises
a clip which allows the user to hang said housing to a
belt. In another example, the housing comprises at least
one shoulder strap which allows to carry said housing
on the shoulder/back. Other such means may be ap-
plied which allow the user to use both hands for other
tasks.

The reservoir

[0023] The device (1) comprises at least one reservoir
(10) which can be of any type capable of containing a
product under liquid form - by liquid it is meant to include
embodiments when the product comprises a solid and
a solvent for progressively dissolving said solid. Also in-
cluded are liquids comprising small particles in suspen-
sion. Said reservoir (10) is preferably located into the
housing of the dispensing appliance (11), and can be
made out of any suitable material, such as metal, alloy,
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glass, but is preferably made out of plastic. It comprises
at least one compartment comprising at least one com-
position. Also preferably, the reservoir is vented. This
means that the reservoir (10) comprises a means for
connection to the dispensing appliance (11), such that
it provides fluid connection between the two and allows
fluid to exit said reservoir into said dispensing appliance
(11), but it also allows simultaneous admission of air
back into the reservoir (10) to compensate the loss of
contents. Such a vented reservoir is clearly necessary,
especially in case the reservoir is rigid and its contents
is pumped by an electrical pump in a continuous manner
and/or is used over a long period without stopping the
dispensing of contained product. Indeed, while the con-
tents is being removed from the reservoir, the same vol-
ume of gas or air needs to be replaced, otherwise, a
depression is created which stops the pump after a
while. Some alternative solutions could be envisaged,
such as for example a reservoir made of two portions,
one rigid outer shell combined with a flexible collapsible
inner pouch, or a flexible pouch, with at leat one rigid
portion, for example the spout. In such a system, the
inner pouch would progressively collapse during dis-
pensing of the product, thus avoiding the need for re-
placement of the dispensed contents by a gas, and thus
avoiding the need for a venting system. However, it has
been found that such alternative systems are technically
difficult to manufacture, and are expensive.
[0024] In a preferred embodiment of the invention, the
dispensing means comprises two needles: one is for
dispensing of liquid from the reservoir, the other one is
for admission of air back into said reservoir, so as to
ensure that the loss of contents in said reservoir is com-
pensated. Such a connection system ensures that the
reservoir is correctly vented, thus ensuring proper con-
tinuous pumping and dispensing of its contents. But al-
ternatively, the venting of the reservoir can be achieved
by a one-way valve, or by a venting membrane.
[0025] The at least one reservoir (10) can be fixed into
the housing of the dispensing appliance (11), and then,
preferably comprises one opening, more preferably a
reclosable opening. Alternatively, the at least one res-
ervoir (10) can be removable from the housing of the
dispensing appliance (11), so that it is replaceable when
empty, or it can be refilled, for example with tap water.
[0026] In a first embodiment, the dispensing appli-
ance (11) comprises one reservoir (10) with one com-
partment, comprising one or more composition(s), pref-
erably one composition.
[0027] In a second embodiment, the dispensing ap-
pliance (11) comprises one reservoir (10) with at least
two different compartments, each of which can com-
prise different compositions, for example non-miscible
compositions or two chemically reacting solutions which
react once mixed. Such a reservoir (10) is made for ex-
ample by an extrusion blowing process.
[0028] In a third embodiment, the dispensing appli-
ance (11) comprises at least two separate reservoirs.

These reservoirs can have different shapes, for exam-
ple they can be designed with complementary shapes.
Alternatively, different reservoirs can be plugged into the
dispensing appliance (11) at different locations. Said
reservoirs can comprise one or more compartments
comprising same, but most preferably different prod-
ucts.
[0029] In a forth embodiment, the dispensing appli-
ance (11) comprises at least one portion for connecting
a reservoir (10) comprising a liquid such as a solvent or
water, and at least one additional portion for connecting
a small cartridge of a concentrated composition, for ex-
ample under liquid, gel or granulated form. At the time
the consumer uses the dispensing appliance (11), the
composition contained into the cartridge will be dis-
solved into the solvent or water, and the resultant active
liquid composition will be dispensed through the spray
nozzle (13). Alternatively, said cartridge is connected di-
rectly into one portion of a reservoir (10). The cartridge
can be for example screwed into an appropriate opening
of the housing, or of the reservoir (10). It comprises a
seal portion, such that when fully screwed, it sealably
closes said appropriate opening.
[0030] In all of the preceding embodiments, when the
dispensing appliance (11) comprises more than one res-
ervoir (10), the proportion of product pumped can differ
from one reservoir (10) to another. For example, this is
achieved by selecting pipes of different diameters for a
reservoir (10) and another, or by adding a flow-control
means to the pipes between one reservoir (10) and the
pump.
[0031] In another embodiment, a kit is also provided
which comprises the dispensing appliance (11) and at
least one reservoir (10) comprising a product, said ap-
pliance and said reservoir being fitted by a fitment as
per the present invention. Preferably, the kit comprises
the dispensing appliance (11) and a set of several re-
movable reservoirs, each comprising a different prod-
uct. The different products can be products for treating
different areas such as carpets, kitchen surfaces, bath-
room surfaces, cars or else.
[0032] In a particularly preferred embodiment of the
present invention, the neck (19) of the reservoir (10) is
off-centered in the cross sectional plan of the said res-
ervoir (10), relatively to the central axis of said reservoir
(10), and the reservoir (10) is non-cylindrical. This is
best shown in figures 3A to 3F. Such a shape prevents
the reservoir (10) from moving laterally and/or rotation-
ally into the dispensing means housing, especially dur-
ing use, thus preventing leakage.
[0033] In a preferred embodiment of the present in-
vention, the reservoir (10) comprises at least one recess
and/or protrusion (16) to fit into at least one correspond-
ing protrusion and/or recess (17) of the device's dis-
pensing appliance (11), said reservoir (10) being releas-
ably secured in a leak-tight manner into the dispensing
appliance (11) such that fluid communication between
said reservoir (10) and said means is established, only
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when said protrusion(s) and recess(es) are fitted into
each other, and said protrusion(s) and said recess(es)
(16) of said reservoir (10) have complementary shapes
of said protrusion(s) and/or recess(es) (17) of said dis-
pensing appliance (11). Preferably, the reservoir (10)
comprises at least one recess (16) that fits to a corre-
sponding and complementary protrusion (17) of the dis-
pensing appliance (11), as shown in figures 1 to 4. Also
preferably, said protrusion(s) and said recess(es) (16)
of said reservoir (10) have exactly complementary
shapes of said protrusion(s) and/or recess(es) (17) of
said dispensing appliance (11), for the reasons ex-
plained above. The recess can be an integral part of the
reservoir's walls, but alternatively , said recess is creat-
ed when a cap is secured onto the neck of said reservoir,
said cap having a greater external diameter than the ex-
ternal diameter of the reservoir's neck.

Reservoir/dispensing appliance locking mechanism

[0034] It has been shown that devices which comprise
the assembling of a dispensing appliance and a reser-
voir, and which are subject to movements in all direc-
tions during use, are subject to leakage between said
reservoir (10) and said dispensing appliance (11). This
leads to spilling of product onto unexpected areas,
which is clearly messy, and can even be dangerous, de-
pending on the nature of the product which is dispensed.
[0035] Preferably, the reservoir (10) which is provided
is non-cylindrical, and has a off-centered neck (19). This
provides stability and prevents lateral and rotational
movements of said reservoir (10) within the dispensing
means's housing. Especially, the non-cylindrical shape
of the reservoirs prevents rotational movements. How-
ever, there can still be some leakage due to axial move-
ment of the reservoir (10) (i.e. along the longitudinal axis
of the reservoir). In order to prevent such axial move-
ments, the device (1) is further preferably provided with
a releasable locking mechanism (25) between the res-
ervoir (10) and the housing of the appliance. Thus, it is
a highly preferred feature of the present invention that
the reservoir (10) comprises at least one recess and/or
protrusion and the dispensing appliance (11) comprises
at least one corresponding protrusion and/or recess,
said reservoir (10) being releasably secured in a leak-
tight manner with the dispensing appliance (11) such
that fluid communication between said reservoir (10)
and said means is established, only when said protru-
sion(s) and recess(es) are fitted into each other, and
said protrusion(s) and said recess(es) of said reservoir
(10) have a shape which is complementary to said pro-
trusion(s) and/or recess(es) of said dispensing appli-
ance (11). Preferably, said protrusion(s) and said recess
(es) (16) of said reservoir (10) have exactly complemen-
tary shapes of said protrusion(s) and/or recess(es) (17)
of said dispensing appliance (11), for the reasons ex-
plained above.
[0036] In a first embodiment, and as shown in figures

1A to 1C, the reservoir (10) comprises one recess (16)
which is located in one of its lateral walls, i.e. in its body
portion. The dispensing appliance (11) comprises one
protrusion (17) which is positioned such that when the
needle (15) of said dispensing appliance (11) has
pierced the elastomeric membrane (14) of the reser-
voir's cap, and a fluid communication is established be-
tween the two, the protrusion (17) exactly fits into the
recess (16). In this way, the reservoir (10) is tightly main-
tained into the housing of the appliance (11), thus pre-
venting leakage of product at the interface between the
needle (15) and the pierceable means (14).
[0037] In a second embodiment of the present inven-
tion, as shown in figures 3A to 3F, the reservoir (10) com-
prises one recess which is located near the top, for ex-
ample on the neck (19), or directly on the cap (28), or
alternatively, the recess is constituted by the difference
of external diameter between the neck (19) of the bottle
and the cap (28) itself. In the latter case, if the external
diameter of the cap (28) is greater than the external di-
ameter of the reservoir's neck (19), a recess is created
at the time the cap is secured onto said neck. The dis-
pensing appliance (11) comprises one protrusion which
is positioned such that when the needle (15) of said dis-
pensing appliance (11) has pierced the rubber septum
(14) of the reservoir's cap (28), and a fluid communica-
tion is established between the two, the protrusion ex-
actly fits into the recess. This second embodiment might
be preferred to the first one. Indeed, the reservoir is pref-
erably manufactured with a blow-molding process.
Thus, tolerances in the reservoir are not as precise as
the tolerance of a piece which is injection molded. There
is a need for high accuracy in the mating of the locking
fitment system to prevent movement of the reservoir
(10) within the dispensing means housing. This is highly
critical in the region of the connection between the nee-
dle (15) and the elastomeric membrane (14), where the
risk of leakage is the highest. It was found that by min-
imizing the distance between the locking mechanism
(25) and the membrane/needle fitment, the reservoir
(10) is better held in place into the housing, in the region
of the membrane/needle fitment.
[0038] In any case, it is a preferred feature of the de-
vice (1) according to the present invention, that the at
least one recess and/or protrusion of the reservoir (10)
is located at less than 25 cm, preferably less than 20
cm, more preferably less than 10 cm from the top of said
reservoir (10).
[0039] As shown in figures 1A to 1C, it is highly pre-
ferred that the locking mechanism (25) between the res-
ervoir (10) and the dispensing appliance (11) be releas-
able. To this effect, the at least one protrusion is mova-
ble, such that it can be engaged/disengaged from the
corresponding recess(es). This is preferably achieved
by providing a locking mechanism (25) which is of the
push-button type, press-button type, or any other suita-
ble means for releasing the at least one protrusion from
the at least one recess. More preferably, the locking
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mechanism (25) is a push-button releasable locking
mechanism (25). It comprises a movable protrusion (17)
which is mounted with a spring means (27), for example
an helicoidal metallic spring (27), or a plastic spring
blade. The protrusion (17) is connected to a push button,
which is accessible to the consumer from the outside of
the device's housing. When the reservoir (10) is in place
and locked into the housing, the user can exert a push
on the button, to release the protrusion (17) from the
reservoir's recess, and remove said reservoir (10) from
the device (1).
[0040] The protrusion can have any shape, as long as
it is an exact complementary shape of the recess. For
example, in can be a simple pin, but it can also be a
hook, or it can even have more complex shape, as door
keys have.
[0041] As hereafter described in more detail, it is an
essential feature of the present invention that the nee-
dles (15) which are mounted onto the appliance (11) are
protected from access by a consumer, by a spring load-
ed protecting plate (20) which prevents access to said
needles (15) when the appliance contains no reservoir
(10), and which frees the access to the needles (15)
whenever a reservoir (10) is fully inserted into said ap-
pliance (11).
[0042] In a highly preferred embodiment of the
present invention, the springloaded movable protrusion
(17) which releasably locks the reservoir (10) inside the
dispensing appliance's recess is further provided with a
means for locking the protecting plate (20) into the po-
sition wherein it prevents access to the needles (15), as
shown in figure 1A. This provides a double security,
since the protecting plate (20) cannot be moved without
first pressing onto the movable protrusion. Practically,
the coordinated movement of pressing onto said mova-
ble protrusion, and at the same time, moving the pro-
tecting plate (20) to access the needles (15), cannot be
done accidentally since said movable protrusion, and
said protecting plate (20) are not located at the same
place. It is even more difficult for a child that would play
with the appliance, even for a long time. Thus, this sys-
tem of linking the locking mechanism (25) to the sprin-
gloaded protecting plate (20) provides additional benefit
to the device (1) as a child-resistant feature.
[0043] In a second embodiment of the present inven-
tion, the protecting plate (20) is secured in locked posi-
tion while preventing access to the needles by a circlip
(21), as shown in figures 2A to 2D. As shown in figure
3, the circlip (21) is a flexible, substantially circular
spring, preferably made out of metal, but which can be
made out of any other suitable flexible material. Said cir-
clip comprises a main ring (23) which is discontinued in
its median portion, and two extensions (24) of this main
ring (23) extending upwardly. Said circlip (21) is inserted
between the fitment of the appliance (11) and the pro-
tecting plate (20). In normal position, the main ring (23)
of the circlip has a diameter which is lower than the ex-
ternal diameter of the base of the protecting plate (20),

such that said protecting plate cannot move down to the
bottom of the appliance's fitment, and thus it is locked
in "needle-protecting" position. Whenever the reservoir
(10) is inserted into the appliance (11), said reservoir's
shoulders push onto the extensions (24) of the circlip
(21), with the effect that it increases the diameter of the
main ring (23), as shown in figures 2C and 2D, such that
said diameter of the main ring (23) becomes greater
than the external diameter of the protecting plate (20).
Thus, said protecting plate (20) is free to slide down and
to give access to the needles (15) that pierce the mem-
brane (14) of the reservoir, as shown in figure 2D.

Reservoir/dispensing appliance fitment

[0044] As it has been previously described, the reser-
voir (10) is fitted to the dispensing appliance (11) by
means of at least one piercing means (15) - for example
at least one needle (15) - which punctures at least one
pierceable means (14). Preferably, said at least one
needle (15) is located into a recess of the appliance, into
which said reservoir (10) is normally placed during use,
and said pierceable means (14) is located onto the res-
ervoir (10).
[0045] The at least on needle (15) which is used for
the present invention may have several shapes or con-
stitutive materials such as stainless steel, tantalum, zir-
conium...etc., but preferably, it is made out of metal
stainless steel 304 or similar stainless steel. More pref-
erably it has an outside diameter comprised within the
range of 0.7 to 7 mm, and more preferably an outside
diameter comprised within the range of 0.7 to 2.5 mm.
Also preferably, it has an internal diameter comprised
within the range of 0.5 to 2 mm, and even more prefer-
ably, an inside diameter comprised within the range of
0.5 to 1.5 mm. In case said at least one needle is a bevel-
edged needle, it preferably has a tip angle comprised
within the range of 15° to 30°, and even more preferably,
said needle (15) has a tip angle of 21°. However, other
shapes for a needle can be used.
[0046] It has been found that bevel-edged needles
may be at least partially obstructed by a portion of the
membrane, which may render the appliance non-func-
tional. This is due to the fact that the heel of the needle's
bevel is very sharp, and at the time the needle is inserted
into the membrane, said sharp heel may poke out a little
portion of the membrane, which then slides into the nee-
dle's channel, leading to obstruction of said channel.
One solution to avoid that problem is to use a non-coring
needle, which is defined as a needle that is designed
and manufactured such that it cannot poke out a portion
of the material wherein said needle is inserted. There
are different types of non-coring needles. For example,
it can be achieved by sand-blasting the heel of the bevel,
so as to erode it, until it loses its sharpness. Alternative-
ly, the needle can be shaped like a pencil tip, with its
hole located on a lateral side of the needle, and not on
the tip itself, so that no beveled sharp edges can cut and
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detach a portion of the pierceable material.-Alternative-
ly, the needle's tip can be in the shape of a scalpel blade,
with the hole located on a lateral side of the needle, not
on the blade itself, so that no beveled sharp edge can
be cut and detach a portion of the pierceable material.
Such non-coring needles are known in the art, and the
skilled person may appropriately chose the right shape
and size for a needle, to meet the purpose of the present
invention.
[0047] It has been found that after removing the res-
ervoir (10) from the appliance, the needle (15) is acces-
sible by anyone who would put his hand into the appli-
ance's recess. Such needles (15) are typically very
sharp, and likely to cause injury upon contact, more par-
ticularly if some dispensed product remains on it. This
is true for any type of user, but especially true for chil-
dren. Indeed, it has been shown that children are very
curious and while playing, they tend to put their hands
into the recess of the dispensing appliance (11).
[0048] Thus it is an essential feature of the fitment be-
tween the bottle and the appliance, according to the
present invention, that it comprises a protecting means
(20) to prevent access to said at least one needle (15),
unless said reservoir (10) is connected to said appli-
ance.
[0049] Preferably, as shown in figures 1A to 1C, the
protecting means (20) is a movable protecting plate
(20). More preferably, said protecting plate (20) com-
prises a recess (22) in the shape of the cap. Said pro-
tecting plate (20) is spring loaded, so that it automati-
cally returns to a position in which access to the needles
(15) is prevented, whenever the reservoir (10) is re-
moved from the appliance. Any type of spring can be
used, but preferably, the springs (27) are helicoidal
springs (27), as shown in figures 1A to 1C. At the time
the reservoir (10) is inserted into the neck (19) of the
appliance, its neck (19) and/or closure push against said
protecting plate (20) so that the needles (15) are acces-
sible, and can pierce the pierceable means (14) to es-
tablish a fluid communication in a leak-tight manner be-
tween said reservoir (10) and said dispensing appliance
(11).

Pierceable means

[0050] After removing the reservoir (10) from the ap-
pliance, the user might be in a situation where a certain
amount of product remains in said reservoir (10), for ex-
ample in case the user would like to temporarily use the
dispensing appliance (11) for dispensing another type
of product. In this case, the remaining product may well
leak through the open pierceable means (14) of the res-
ervoir (10), which is clearly undesirable to the consumer.
Also, during usage of the device (1), it is essential that
the fitment between the reservoir (10) and the dispens-
ing appliance (11) is leak-tight, so as to prevent that liq-
uid can contact the interior of the appliance. Indeed in
some cases, said appliance is electrical, so any leakage

of liquid inside the electrical circuits may lead to damage
to the appliance, or even to injuries to the user, which is
of course clearly undesirable.
[0051] In the following description, for clarity purpos-
es, the sole embodiment wherein the pierceable means
(14) of the reservoir (10) is a pierceable membrane (14)
will be discussed. However, this should not limit the
scope of the present invention, since the pierceable
means (14) may alternatively be achieved in other ways.
For example, the pierceable means (14) can be one por-
tion of the reservoir's wall which is for example molded
integrally with said reservoir (10) by a co-injection mold-
ing process, also it can be a portion which is added to
the walls of the reservoir (10) by means of gluing or
welding process.
[0052] After the reservoir (10) has been in place within
the appliance for one month or more, it has been shown
that most known membranes stay in a deformed config-
uration, more particularly, they keep the form of the nee-
dle (15) that was piercing through, in the shape of one
or more holes, which of course renders the container
subject to leakage. This phenomenon is usually called
setting-up and appears within a few weeks after the nee-
dle (15) has been inserted. Surprisingly, it has been
found that a pierceable membrane (14) as described
hereafter provides excellent leak-tightness once it is
pierced by the needles (15) of the appliance. Moreover,
it shows the very good advantage that, once the reser-
voir (10) is removed from said appliance, said mem-
brane (14) recloses in such a way that setting-up, and
thus leakage is prevented, even after the reservoir (10)
has been in place within the appliance for one month or
more. Such a membrane is preferred in the context of a
fitment according to the present invention.
[0053] This is achieved by making a membrane (14)
which does not take a set after having been pierced. It
has been found that this effect can be achieved by mak-
ing the membrane (14) out of at least one layer of one
or more material(s), including at least one layer of an
elastomeric material. Preferably, the membrane (14) is
made out of at least one layer elastomeric material that
will provide good reclosability properties, that is to say,
whenever the membrane (14) is pierced and even
though the piercing means (15) stays into the mem-
brane (14) over a long period of time, the elastomeric
layer will prevent the membrane (14) from taking a set,
and it will ensure that once the piercing means (15) - for
example the needle (15) - is removed from the mem-
brane (14), said membrane (14) will retrieve its initial -
closed - shape, so as to prevent leakage. Additional lay-
ers made out of different materials may be used, for ex-
ample one layer of a material that is chemically resistant
to the reservoir (10) contents may constitute the inner
layer of the membrane (14). Alternatively, materials
such as metal, plastic, aluminum, alloys, paper or card-
board, Teflon, or any other suitable material may be add-
ed to the layer of elastomeric material, in any combina-
tion of layers.
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[0054] In a first and preferred embodiment, the mem-
brane (14) is made out of one layer of silicon, which pro-
vides excellent material memory, as well as good chem-
ical resistance to the reservoir's contents.
[0055] In a second embodiment, the membrane (14)
is made out of a combination of silicon and an inert PET.
Silicon provides excellent memory to the materials, so
that the membrane (14) will close back after having been
pierced, whereas inert PET provides chemical resist-
ance to the product contained inside the reservoir (10).
In a most preferred embodiment of the present inven-
tion, the elastomeric membrane (14) is made out of two
layers: one inner layer out of inert PET, which comes in
contact to the inside of the reservoir (10) and is espe-
cially meant to chemically resist to its contents, and an
outer layer which is on contact with the atmosphere, and
is made out of a silicon.
[0056] In both of the preceding embodiments, the
thickness of the membrane (14) is an important param-
eter, and has an influence on the memory of the mate-
rial. Preferably, the membrane (14) has a thickness less
than 1 cm, more preferably, less then 6 mm, and even
more preferably less than 4 mm, all thicknesses being
measured in the portion of the membrane (14) which is
comprised in the middle portion of said membrane (14),
i.e. in the region which will be pierced (see figure 2).
[0057] The membrane (14) can have any suitable
shape, but preferably it has a circular shape, with an
overall diameter preferably comprised within the range
of 0.5 to 5 cm, more preferably comprised within the
range of 0.7 to 2 cm, and even more preferably com-
prised within the range of 0.9 to 1.1 cm. It has been
shown that a ratio of 3.6 mm thickness in the middle
pierceable portion, for 1 cm overall diameter, provides
good memory properties for a one layer silicon mem-
brane (14), and prevents setting-up in a very good man-
ner.
[0058] As previously described, the pierceable mem-
brane (14) may be part of the appliance, but preferably,
it is part of the reservoir (10) or the cap (28) closing said
reservoir (10), and in the most preferred embodiment of
the present invention, said pierceable membrane (14)
is attached to the top portion of the cap (28). It must be
attached in such a way that it is very difficult to remove
it without using a tool. It can be mechanically inserted
by means of ribs that fit into grooves, as shown in figure
2, or it can be attached by some other means, such as
for example heat sealing, gluing, welding. It can also be
coinjected in the same injection mold, together with the
cap itself which provides the advantage of being cheap
to produce. In case it is made out of silicon or similar
elastomeric material, the membrane (14) can also be
cast-molded, and then UV-cured.
[0059] The cap can have any suitable shape, for ex-
ample it can have a truncated profile, as shown in figure
2. It can be screwed onto the neck (19) of the reservoir
(10), for example by means of one or several screw
threads, but it can also be secured by any other suitable

means, such as bayonet fitment means, clipping means,
or similar. However, a device (1) using a fitment accord-
ing to the present invention is even better achieved if
the reservoir (10) is equipped with a pierceable cap with
silicon membrane (14), as previously described, where-
in said cap can be secured onto the neck (19) of said
reservoir (10), but cannot be removed. In such an em-
bodiment, the reservoir (10) is difficult to open by chil-
dren, because if the adult user needs to remove the res-
ervoir (10) from the appliance when said reservoir (10)
is not yet empty, the product contained inside said res-
ervoir (10) cannot leak because the pierceable mem-
brane (14) recloses upon removal of the reservoir (10),
and the cap cannot even be removed without using a
tool and using a substantial amount of lever force. This
means that there is low chance for a kid to get in contact
with the composition contained inside. Such non-remov-
able fitment can be achieved by any suitable means,
such as for example screw threads with non return tri-
angular lugs, which allow screwing of the cap, but
whereby unscrewing is prevented.

Claims

1. A fitment for establishing a fluid communication be-
tween a dispensing appliance and a reservoir to
connect to said appliance, said fitment comprising
at least one pierceable means and at least one nee-
dle for piercing said at least one pierceable means,
characterized in that said fitment comprises a pro-
tecting means to prevent access to said at least one
needle when said reservoir is not connected to said
appliance.

2. A device comprising a dispensing appliance and a
reservoir for said appliance, wherein said appliance
and said reservoir are removably connectable by
means of a fitment according to claim 1.

3. A fitment according to claim 1 or a device according
to claim 2, wherein said protecting means compris-
es a spring loaded movable protecting plate that
prevents access to said at least one needle when
said reservoir is not connected to said appliance,
said protecting plate moving upon insertion of said
reservoir into said appliance in order to allow said
at least one needle to pierce said pierceable means,
thus establishing a leak-tight fluid communication
between the two.

4. A fitment or a device according to any of the pre-
ceding claims, wherein said at least one needle and
said protecting means are located onto said appli-
ance, and said pierceable means is located onto
said reservoir.

5. A fitment or a device according to any of the pre-
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ceding claims, wherein said pierceable means is an
elastomeric pierceable membrane.
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