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A miniature metering pump of the type possessing a body provided with an inlet opening cut into a metering chamber, associated
with an inlet valve having a valve member, and with a piston having a plunger provided with an axial nozzle and flared at its bottom
end to form a hood recelving a sealing gasket, its internal channel being associated with an outlet valve having a valve member,
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(57) Abrege(suite)/Abstract(continued):
wherein said outlet valve member forms a portion of a single elastically deformable part that constitutes said gasket, shaped to have

a bottom U-shaped ring assembled round the hood of the plunger, and connected at the top: on the outside to a substantially
cylindrical skirt for sealing and for returning the piston to its rest position, which skirt runs on from an annular flange for providing
sealed connection with the body; and on the outside by a folded valve member that is generally conical or mitral-valve shaped, with

a narrow top end carrying a cutout surrounded by a lip that opens to provide an outlet orifice.
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ABSTRACT QOF THE DISCLOSURE

A miniature metering pump of the type possessing a
body provided with an inlet opening out into a metering
chamber, associated with an inlet valve having a valve
member, and with a piston having a plunger provided with
an axial nozzle and flared at its bottom end to form a
hood receiving a sealing gasket, 1ts internal channel
being associated with an outlet valve having a valve
member, wherein said outlet valve member forms a portion
of a single elastically deformable part that constitutes
said gasket, shaped to have a bottom U-shaped ring
assembled round the hood of the plunger, and connected at
the top:

on the outside to a substantially cylindrical.skirt
for sealing and for returning the piston to its rest
position, which skirt runs on from an annular flange for
providing sealed connection with the body; and

on the outside by a folded valve member that is
generally conical or mitral-valve sltaped, with a narrow
top end carrying a cutout surrounded by a lip that opens

To provide an outlet orifice.
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A PUMP HAVING A MEMBRANE

The present invention relates to a metering pump,
and more particularly to a miniature metering pump that
is used in a vertical position.

BACKGROUND OF THE INVENTION

Such miniature metering pumps already exist that are
suitable for fitting to a receptacle and that comprise a
body provided with an inlet associated with an inlet
valve, and a plunger piston that is urged towards a rest
position by a resilient return member, while also having
a hollow rod or'axial nozzle that projects from said body
to serve both as a push rod and as a tube for ejecting
substance, its internal channel being associated with an
outlet valve. As a general rule, the inlet valve member
is unbiased, however the valve member of the outlet valve
is rated, i.e. biased towards a closed position by a
resilient member. By virtue of a sealing gasket, the
body and the piston co-operate to define a metering
chamber which initially contains a certain volume of air
that is generally exhausted, when priming the pump, by

the outlet valve member being opened mechanically.

contact with the substance, nor are they suitable for
being subjected to the same reprocessing operations as
the other parts of the pump if the pump is recycled.
OBJECTS AND SUMMARY OF THE INVENTION
An object of the invention is to provide a metering
pump of simple structure, that avoids the above

difficulty, and that operates reliably.
According to the invention, this object 1is achieved

by means of a metering pump of the type possessing a body
provided with an inlet which opens out into a metering

chamber, and which is associated both with an inlet valve
having a valve member, and with a piston having a plunger

provided with an axial nozzle and flared at its bottom

end to form a hood which receives a sealing gasket, its
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internal channel being associated with an outlet wvalve
having a valve member, wherein said outlet valve member
forms a portion of a single elastically deformable part
which constitutes said gasket, which is shaped to have a
bottom U-shaped ring assembled round the hood of the
plunger, and which is upwardly connected:

on the outside to a substantially cylindrical skirt
for sealing and for returning the piston to i1ts rest
position, which skirt runs on from an annular flange for
providing sealed connection with the body; and

on the inside to a folded valve member that is

10 generally conical or mitral-valve shaped, with a narrow

top end having a cutout surrounded by a lip that opens to

provide an outlet orifigce.

According to a preferable characteristic, the pump also possesses a collar
by means of a web carrying a guiding

rment for the shoulder created by the

which closes the top opening of the body

and retaining bearing forming a top abut
hood on the plunger. Preferably, the collar carries on outside belt for connection

to the receptacle. Also preferably, the annular flange of the gasket is engaged

between the collar and the top rim of the bady.

The skirt which is advantageously of substantially

20 the same height as the stroke of the piston coming 1into
bottom abutment, is held even in the rest position under

sufficient tension.

sufficient pressure, the lip of the cutout co-operates
with a circular central core for closing the outlet
orifice and onto which it clamps. According to another
characteristic, the outlet valve co-operates with a
spreader projecting from the bottom portion of the

metering chamber and designed to engage inside the fold

valve to lift off its lip at the end of the downstroke of

30 |
the piston immediately before the piston comes 1nto

abutment, thereby providing a passage between the
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metering chamber and the outlet orifice, which it thus
opens by force.

Preferably, the core or seat is constituted by an
axial stud placed at the bottom of the nozzle, the inside
cavity of the hood communicating with the channel of the
nozzle via at least one orifice piérced laterally through
the root of the stud. Advantageously, the spreader is an
axial chimney capable of passing around and along said
stud, with the passage being formed by through openings

optionally placed at the top edge of said chimney, in the
form of crenellations. '

10 According to another advantageous characteristic,
the inlet valve includes a semi--rigid valve member

received in a cavity of corresponding section in the
metering chamber, the valve member supporting the
spreader but being also connected to a tenon that 1is
freely engaged in the inlet where it is retained by an

internal, narrowing.

Preferably, the gasket is made as a single part, and it acts simultaneously
to perform the functions of an outlet valve, a sealing member, and a return
member for urging the piston towards the top of the metering chamber, with the

spreader guaranteeing that the exhaust valve is opened mechanically.

20 BRIEF DESCRIPTION OF THE DRAWINGS

The invention is explained in the following
description which refers to two advantageous examples,
and which is accompanied by the drawings in which:

Figure 1 is a longitudinal section through a first
embodiment of the pump of the invention; and

Figure 2 is a section comprising views 2a to 2d
showing the various stages in operation of a second
embodiment of a pump of the invention.

MORE DETAILED DESCRIPTION
The pump shown in Figure 1 comprises a body 1 that
30 terminates at its top end in a flat top rim 10. The body

1 is provided with an inlet 11 associated with a bottom
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inlet valve 2, and it receives a piston 3. The piston 3
co-operates with a gasket 4 to create a top outlet valve
5, and inside the body 1, between the outlet valve 5 and
the inlet valve 2, the piston defines a metering chamber
12.

The inlet 11 opens out into the chamber 12 wvia an
inlet orifice 1la. It serves, either directly or via a
dip tube, to take the substance to be dispensed from a
receptacle or flask (not shown) on which the pump is
designed to be mounted.

The piston 3 comprises a plunger 30 having an axial
nozzle 31 projecting from the body 1, and in its bottom
portion it has both a peripheral hood 32 creating a top
shoulder 32a, and a central stud 33 serving as a seat for
the outlet valve, the hood 32 defining a cavity 34 about
the stud, which cavity communicates with the axial
internal channel 3la of the nozzle 31 via at least one
lateral orifice 35 formed at the root of the stud 33.

By way of example, the top end of the nozzle 31
carries a head 6 fitted with a dispensing endpiece.

The valve member of the outlet valve 5 is part of
the gasket 4. This part comprises a substantially
frustoconical axial fold 40 whose top end is provided
with a cutout 41 bordered by a lip to define an outlet
orifice, and whose bottom end connected, via a ring 42
having a generally U-shaped section around the hood, to a
thin skirt or membrane 43 that is substantially
cylindrical, the piston 3 and is extended at the top by
an annular flange 44 providing a sealed connection with
the body 1. The gasket 4 is made out of‘an elastomer
material so that the skirt is stretchable. The central
stud 33 closes the outlet orifice of the valve 40, by
pressing against its lip.

The pump in this example also includes a collar 7
that closes it and that is used for fixing it on a

receptacle or a flask (not shown). The collar 7 is

constituted by an inner axial bearing 70 connected to a
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belt 71 by a web 72. The belt 71 constitutes an outside
skirt for screw- or snap-fastening.

The gasket 4 is clamped between the top flat rim 10
of the body and the collar; these two items are
preferably fixed together by mutual engagement of pegs
73, the web 72 of the collar then clamping against the
flange 44 of the gasket in sealed manner, with a slot 74
nevertheless providing a passage over the top face of the
flange between the inside of the receptacle and the pump
and on to the atmosphere via the bearing 70.

The bottom end of the bearing 70 forms a top
abutment for the shoulder 32a of the plunger 30 whose
hood 32 thus closes the outlet of the slot 74 when in its
closed position, then also leaving the return skirt 43 of.
the gasket 4 under sufficient tension, corresponding to
lengthening of about 30%.

The inlet valve 2 has a bead 20 as its valve member
which rests on its seat in a cavity 13 formed in the
bottom portion of the chamber 12 and a cage formed by a
retaining washer 21, e.g. in frictional engagement
against the side wall of the chamber 12. The cage leaves
the bead free to move so that it can disengage the inlet
orifice 1lla so as to allow substance to flow
therethrough. The washer 21 also carries a central
chimney 22 on the top thereof. The chimney projects
upwards inside the metering chamber 12 and it‘has an
inside space 22a that opens out at its top end into the
chamber. The washer 21 is provided with perforations 23
allowing the metering chamber 12 to communicate with the
cavity 13, and the chimney 22 has through openings 24
and/or 25 communicating with the space 22a.

The chimney 22 is designed to engage in the fold of
the valve 40 with a small amount of clearance around the
stud 33, its top edge serving to spread open the cutout
lip 41 when the piston comes into bottom abutment and the

skirt is elongated by about 100%. This causes forced

opening of the outlet orifice. The height of the chimney
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is therefore determined as a function of the size of the
fold valve 40.

While the piston is moving upwards, the inlet valve
member 20 rises under the effect of suction in the
metering chamber 12 and subsequently it falls back under
the effect of its own weight when the piston moves back
down again, remaining pressed down by the pressure of
substance in the chamber while the outlet valve 40 opens
under the effect of the same pressure, closing finally
under its own elasticity. However, if said internal
pressure remains insufficient because there 1is
compressible fluid inside the chamber 12, in particular
air during first use thereof, the mechanical opening of
the fold valve 40 nevertheless enables said fluid to be
discharged.

The pump of Figure 2 constitutes an embodiment of
the invention that differs in particular with respect to
its inlet valve. It is also a pump that does not have a
vent, and which is mounted on a receptacle without any
air intake, such as a receptacle having an internal
flexible bag. Corresponding parts are given the same
references and are not described again.

In Figure 2a, the pump is at rest.

Its inlet valve 8 has a valve member 80 whose
closing portion is frustoconical, which member is made of
plastomer or elastomer, and normally rests in a low
closure position in a cavity 13 of corresponding shape.
The valve member 80 is capable of being lifted, but it is
connected at its bottom end to a tenon 81 that is engaged
through the inlet 11 where it is held by a narrow portion
11b. In this example, the tenon is constituted by two

flexible tongues.
Also in this case, the inlet valve 8 has a central

chimney on its top surface, which chimney projects

upwards and includes an inside space 82a in which the
stud 33 is received. It is designed to engage in the

fold valve 40 to open the outlet orifice mechanically.
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In this case, the chimney 82 is secured to the valve
member 80 and its top edge is crenellated.

In Figure 2b, pressure on the head has caused the
plunger 30 to move down so that its hood 32 presses
against the assembly ring 42 of the gasket 4, thereby
stretching the skirt 43 downwards which becomes
correspondingly thinner. The inlet valve 8 is then in
its low position which corresponds to the inlet orifice
lla being closed.

This movement therefore normally causes a rapid rise
in pressure inside the chamber 12 which forces the lip of
the fold valve 40 to move away from the stud 33, thereby
opening the outlet orifice, as shown in the figure.

At the end of its down stroke, as shown in Figure
2c, the ring 42 comes into abutment against the bottom of
the metering chamber 12 and the fold valve 40 is engaged
on the chimney 82 of the valve member 80, with the stud
33 penetrating into its inside space 82a.

Thrust from the "battlements" 83 of the chimney 82
deforms the top portion of the fold valve 40 level with
its outlet orifice, thereby releasing an annular passage
around the stud 33, and the crenellations 84 thus
establish communication between the chamber 12 and the
cavity 34. On first use, if the chamber 12 contains air,
then air only is output via the cavity 34, the orifice
35, and the channel of the nozzle 31.

In Figure 2d, the head 6 is progressively released:
the skirt 43 returns the piston 3 upwards towards its
initial position.

The upstroke of the piston 3 and the suction created
thereby in the metering chamber 12 cause the inlet valve
member 80 to open, but the tenon 81 being caught against
the narrow portion 11lb ensures that it disengages from
the fold valve 40 so that the outlet orifice closes onto
the stud 33 and substance is sucked in through the inlet
11.
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When the now-full pump is again in the position of
Figure 2a, pressure equilibrium is achieved by a
reduction in the inside volume of the receptacle, and the
valve member 80 drops back to its closed position.

The pump is then ready to dispense a further
quantity of substance. With the pump of Figure 1, the
same result would be achieved by allowing air to

penetrate via the vent 74.
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WHAT IS CLAIMED IS:

1. A miniature metering pump oOf the type possessing a
body provided with an inlet which opens out into a
metering chamber, which is associated both with an inlet
valve having a valve member, and with a piston having a

plunger provided with an axial nozzle and flared at its
bottom end to form a hood which receives a sealing

gasket, its internal channel being associated with an
outlet valve having a valve member, wherein said outlet
valve member forms a portion of a single elastically
deformable part which constitutes said gasket, which 1is
shaped to have a bottom U-shaped ring assembled round the
hood of the plunger, and which is upwardly connected:

on the outside to a substantially cylindrical skirt

for sealing and for returning the piston to its rest

position, which skirt runs on from an annular flange for
providing sealed connection with the body; and

on the inside'to a folded valve member that is
generally conical or mitral-valve shaped, with a narrow

top end having a cutout surrounded by a lip that opens to
provide an outlet orifice.

2. A pump according to claim 1, comprising a collar which closes the top
opening of the body by means of a web carrying a guiding and retaining bearing

forming a top abutment for a shoulder created by the hood on the plunger.

3. A pump according to claim 2, wherein said collar carries an outside belt

for connection to a receptacle.

4. A pump according to claim 2, wherein the annular flange of the gasket is
engaged between the collar and the top rirn of the body.
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5. A pump according to claim 1, wherein the skirt which is of the same
height as the stroke of the piston coming into bottom abutment, is held by

tension even in the rest position.

6. A pump according to claim 1, wherein the lip of the cutout co-operates
with a circular central core for closing the outlet orifice and onto which the

circular central core clamps.

7., A pump according to claim 6, wherein the core is
constituted by an axial stud plasced at the bottom end of
the nozzle, the cavity inside the hood communicating with

the channel thereof via at least one orifice pierced
laterally at the root of the stud.

8. A pump according to claim 1, wherein the outlet valve co-operates with a
spreader projecting from the bottom portion of the metering chamber and
designed to engage inside the fold valve to lift off its lip at the end of the
downstroke of the piston immediately before the piston comes into abutment,
thereby providing a passage between the metering chamber and the outlet

orifice which is opened by force.

9. A pump according to claim 7, wherein the outlet valve co-operates with a
spreader projecting from the bottom portion of the metering chamber and
designed to engage inside the fold valve to lift off its lip at the end of the
downstroke of the piston immediately before the piston comes into abutment,
thereby providing a passage between the metering chamber and the outlet
orifice, which it thus opens by force, and wherein the spreader is an axial
chimney capable of passing around and alcng said stud, with the passage being
formed by through openings placed at the top edge of said chimney, in the form

of crenellations.
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10. A pump according to claim 8, wherein the inlet valve includes a semi-rigid
valve member received in a cavity of ccrresponding section in the metering
chamber, the valve member supporting the spreader but being also connected

to a tenon that is freely engaged in the inlet where the tenon is retained by an

internal narrowing.

11, A pump according to claim 9, wherein the inlet valve
includes a semi-rigid valve member received in a cavity
of corresponding section in the metering chamber, the

10 valve member supporting the spreader but being also
connected to a tenon that is freely engaged in the inlet

where it is retained by an internal narrowing.
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