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(57) Abstract: A simplified delivery pump for fluid sub-
stances may include a cup unit having an extended rod po-
sitioned inside the cup unit, a first end of the extended rod
being inserted and held in a housing at the second end of
the cup unit, and an intermediate portion of the rod having
a cylindrical profile with a diameter which is less than the
diameter of the cavity of this shaft within which the portion
of the rod extends, and that this mobile stop valve for the
cavity of the shaft includes a continuous flexible lip which
protrudes out from a second end of the rod towards the out-
side of this cylindrical chamber, this lip sliding on contact
and sealing the cylindrical surface of the cavity of the shaft
itself.
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PUMPS AND METHODS FOR USING THE SAME

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] The present invention claims priority to Italian Patent Application
MI2006A 001266 filed on June 29, 2006, entitled “Pompa Simplificata di Mandata Di
Sostanze Fluide Prelevate Da Un Contentitore,” and incorporates the application herein by

reference in its entirety.

BACKGROUND OF THE INVENTION

[0002] Field of the Invention: This invention relates to a delivery pump for fluid
substances taken from a container. To be more specific, it refers to a delivery pump for fluid
substances such as creams, gels or similar.

[0003] State of the Art: Delivery pumps for fluid substances are known, such as,
for example, US Patent 6170713. The pump described in this US document includes a cup
unit closed at its first end by a plate in which there is a space for the passage of a shaft on
which a mobile piston close to the inner surface of the cup unit is engaged directly. To be
more specific, the cup unit includes one-way valve units which can block a space for the fluid
at the bottom of the cup unit.

[0004] In addition, the inside of the cup unit has a first spring which can push the
piston into a rest position. Internally, the shaft has a large axial cavity which houses a mobile
valve element which contrasts with a second spring against a holding surface. This valve
element opens to allow the supply of the fluid compressed by the piston inside the cup unit
only when the internal pressure of the fluid exceeds the pressure with which the spring keeps
the valve elements pressed against a holding surface within the shaft itself.

[0005] This pump consists of many parts. Therefore, a large number of molds are
required, leading to high initial costs. In addition, it is necessary to have a warchouse which
can handle several parts.

[0006] In addition, the assembly of the pump is extremely difficult as it is very

difficult to insert the valve elements within the shaft.
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[0007] Thus, several assembly stages are required, which leads to long production
times and very complex assembly machinery and equipment.

[0008] In addition, this pump, as it has such a high number of reciprocally mobile
parts, may be quite unreliable.

[0009] Accordingly, it may be desirable to provide a simplified delivery pump for
fluid substances taken from a container which consists of a limited number of parts. It may
also be desirable to provide a delivery pump which requires a limited number of molds for its
production and which can also be produced without the need to have a large number of parts
in the warchouse. It may also be desirable to provide a simplified delivery pump which is
casy to assemble in few assembly stages and which does not require complex assembly

equipment. It may also be desirable to provide a pump which is reliable to use.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] While the specification concludes with claims particularly pointing out and
distinctly claiming particular embodiments of the present invention, various embodiments of
the invention can be more readily understood and appreciated by one of ordinary skill in the
art from the following description of the invention when read in conjunction with the
accompanying drawings in which:

[0011] FIG. 1 illustrates a side cross-section view of a pump according to
embodiments of the invention in a rest stage;

[0012] FIG. 2 illustrates a side cross-section view of a pump according to
embodiments of the invention in a compression and supply stage;

[0013] FIG. 3 illustrates a side cross-section view of a pump according to
embodiments of the invention in an engagement stage;

[0014] FIG. 3A illustrates an enlarged portion of FIG. 3; and

[0015] FIG. 4 illustrates a side cross-section view of a pump according to

embodiments of the invention in a suction stage.

DETAILED DESCRIPTION OF THE INVENTION
[0016] According to embodiments of the invention, a simplified delivery pump for
fluid substances may include a cup unit limiting a cylindrical chamber in which a hollow

shaft extends, a plate mounted on a first open end of the cup unit, this cup unit having a space
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at its second end which can be sealed closed by a one-way valve and a housing for the
insertion of one end of a suction tube for taking the fluid substance from the container, a
sliding piston sealing the surface of the cylindrical chamber, this piston being joined to this
shaft and being positioned close to a first end of the shaft inside this chamber and protruding
out towards the inner surface of the cup unit, the plate having both a hole for the passage
through it and for guiding this shaft and at least one holding element with this piston, a
flexible body which acts to push this piston towards this plate, a mobile stop valve for the
shaft cavity, characterized by the fact that an extended rod is positioned inside the cup unit, a
first end of the extended rod being inserted and held in a housing at the second end of the cup
unit, and that an intermediate portion of the rod has a cylindrical profile with a diameter
which is less than the diameter of the cavity of this shaft within which this portion of the rod
extends, and that this mobile stop valve for the cavity of the shaft includes a continuous
flexible lip which protrudes out from a second end of the rod towards the outside of this
cylindrical chamber, this lip sliding on contact and sealing the cylindrical surface of the
cavity of the shaft itself.

[0017] Advantageously, the lip defines an indentation at the second end of the rod
and a shaped element protrudes from the top of the shaft which can be inserted in the
indentation defined by the lip when the shaft is totally lowered within the pump, the shaped
element being substantially complementary to the indentation.

[0018] In addition, the one-way valve consists of a flexible discoidal unit which
protrudes out from the surface of the rod close to the first end and a holding surface at the
second internal end of the cup unit, the discoidal unit preventing the passage of the fluid
under rest or supply conditions, and the holding surface is sharp.

[0019] The one-way valve can also be a ball valve positioned between the cup unit
and the bottom of this rod.

[0020] Advantageously, a drive and supply button is anchored on the outside to the
second end of the shaft, the flexible element being positioned between the button and the
plate and being created using a spring.

[0021] In addition, the shaft has, at its second end, a protrusion inside the cavity of
the shaft itself, the protrusion being located in a position which can interfere with the
protruding lip in order to open the valve when the piston is pressed in one of its limit

positions.
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[0022] The protrusion may also be replaced by a groove in the inner surface of the
cavity of the shaft itself, the groove being located in a position to cooperate with the
protruding lip in order to open the valve when the piston is pressed in one of its limit
positions.

[0023] Alternatively, instead of the protrusion and the groove, the cup unit may
have, at its second end, inside the chamber, a protrusion which can interfere with the sliding
piston in order to compromise its seal when it is pressed in one of its limit positions.

[0024] Advantageously, the plate is made together with a ring nut to permit the
mounting of the pump on the container, and the plate holding element is ring-shaped and acts
as a holding stop for the piston when it is in a rest position.

[0025] In addition, the cavity of the shaft has, near its first end, a conical guide.

[0026] As illustrated, the pump may include a cup unit 2 limiting a cylindrical
chamber 3 in which a hollow shaft 4 extends. The surface 4A of the shaft which defines the
cavity has a conical guide portion 60 near a first end of the shaft. There is also a plate 5
mounted on a first open end 2A of the cup unit 2. The plate is made together with a ring nut
27 for securing to a container on which the pump will be mounted. The cup unit 2 has, at its
second end 2B, a space 6, which can be sealed closed by a one-way valve 7. The cup unit also
has, at its second end 2B, a housing 8 for the insertion of one end of a suction tube 9 for
taking the fluid substance from the container.

[0027] To be more specific, the space 6, when the one-way valve 7 is open,
connects the inside of the cylindrical chamber 3 to the tube 9.

[0028] The pump also includes a sliding piston 12 sealing the inner surface 11 of
the cylindrical chamber 3. This piston 12 is made together with the shaft 4 and, therefore, is
joined to it.

[0029] The piston is also positioned near a first end 4D of the shaft 4 inside the
chamber 3 and protruding out towards the inner surface of the cup unit 3.

[0030] The plate 5 has a hole 13 for the passage through it and for guiding this shaft
4 and also has a holding element with this piston. This holding element 14 is ring-shaped and
has a ring-shaped relief 15 with a tapered cross-section in which a corresponding upper (in
figure 2) ring-shaped portion 16 of the piston 12 is wedged.

[0031] When the piston 12 is in its rest position, the ring-shaped portion 16 is

wedged in the ring-shaped relief 15 and the inside of the container, to which the pump is
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secured, is isolated from the outside. When, on the other hand, the piston 12 is far from the
rest position, the ring-shaped portion 16 is detached from the relief 15 and an air space is
created between the outside and inside of the container. To be more specific, the air is
suctioned inside the container when it is depressed due to the corresponding exit of part of its
content after a certain quantity of product is supplied by the pump. To be more precise, the
route which the air takes to enter the container is easily seen in figure 2; the air basically
passes between the shaft 4 and the shaft guide element in the plate 5 to arrive at an
intermediate chamber 160 which is created between the piston and the plate itself.
Subsequently, this air is suctioned through a special space created between the plate 5 and the
outside of the cup unit 2 at the zone 19 in which the cup unit 2 is click-mounted to the plate.

[0032] The piston 12 is pushed towards the plate in its rest position by a flexible
body. In the creation form illustrated, the flexible body is a spring 20 and a drive and supply
button 21 is anchored on the outside to the second end of the shaft. The spring 20 is
positioned between the button and the plate 5 in order not to be in contact with the fluid
supplied by the pump.

[0033] In an alternative creation form, however, this spring may also be placed
between a groove in the cup unit and the piston itself.

[0034] An extended rod 22 is positioned inside the cup unit 2 and a first end 22A of
the extended rod is inserted and held by a click-in undercut in a housing 23 at the second end
2B of the cup unit 2. The housing 23 has a number of tabs (not shown) which secure this rod
22. The rod has an intermediate portion 22C with a cylindrical profile with a diameter which
is less than the diameter of the cavity of the shaft within which this portion of the rod
extends. The cavity of the shaft 4 connects to the outside and the cavity itself is used to
supply the fluid substance. The cavity has a mobile stop valve 25 for the cavity itself and this
valve 25 includes a continuous flexible lip 26 which protrudes out from a second end 22B of
the rod towards the outside of this cylindrical chamber. To be more specific, this lip 26 has a
truncated conical shape and its shape creates, between the lip and the inner surface of the
shaft, a wedge-shaped gap 270 which is tapered as the cylindrical chamber 3 moves away, in
the direction of the supply of the fluid. The lip 26 is substantially sliding (with the movement
of the piston 12) in contact with and sealing the cylindrical surface 4A of the cavity of the
shaft 4 itself.
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[0035] The lip 26 defines, at the second end of the rod, an indentation 30 which,
because of its shape, helps to provide the lip 26 with the required flexibility it must have.

[0036] In addition, a shaped element 31 protrudes from the top of the shaft which
can be inserted in the indentation 30 when the shaft is totally lowered within the pump; the
shaped element is substantially complementary to the indentation and when it is inserted in
the indentation it minimizes the space between the top of the rod and the shaft.

[0037] In the shaped element 31, and aligned to it, there is also a through hole 32
connecting to a supply hole 33 leading to the outside of the button 21.

[0038] When the chamber 3 is pressurized by the lowering of the shaft, and the
pressure inside it exceeds a preset threshold related to the flexibility of the lip 26, the lip itself
bends and allows the supply of the fluid in the direction of the arrows E in figure 2.

[0039] The one-way valve 7 consists of a flexible discoidal unit 40 which protrudes
out from the surface of the rod 22 close to its first end 22A and a sharp holding surface 41 at
the second internal end 2B of the cup unit 2. To be more specific, the discoidal unit 40
prevents the passage of the fluid from the chamber 3 towards the tube 9 under rest or supply
conditions.

[0040] The one-way valve described above, made together with the rod 22, may be
replaced by a conventional one-way ball valve commonly used in these types of pumps. In
this case, the cup unit 2 has a housing for the ball and a holding surface with it, and there are
tabs above the ball which trap the rod. This ball is mobile within the housing.

[0041] The shaft 4 has, at its second end, a groove 50 on the inner surface 40 of the
cavity of the shaft 4 itself. This groove is located in a position to cooperate with the
protruding lip 26 in order to open the valve 25 (Figure 3A) when the piston 12 is pressed in
one of its limit positions, to apply the exit (arrows 5) of the compressed air into the
cylindrical chamber 3 during a pump engagement stage.

[0042] This groove may be replaced by other engagement means such as, for
example, a protrusion inside the cavity of the shaft itself. This protrusion must be located in a
position to interfere with the protruding lip in order to open the valve when the piston is
pressed in one of its limit positions. In addition, the cup unit 2 may have, at its second end,
inside the chamber, at least one protrusion to interfere with the sliding piston in order to open

its seal, when the piston is pressed in one of its limit positions.
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[0043] Advantageously, this kind of pump structure makes it possible to obtain a
very compact pump which, to be more specific, has a very limited internal height and a very
limited external height.

[0044] Having thus described certain particular embodiments of the invention, it is
understood that the invention defined by the appended claims is not to be limited by
particular details set forth in the above description, as many apparent variations thereof are
contemplated. Rather, the invention is limited only be the appended claims, which include
within their scope all equivalent devices or methods which operate according to the principles

of the invention as described.
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8
CLAIMS
What is claimed is:
1. A simplified delivery pump for fluid substances taken from a container of

these substances, including a cup unit limiting a cylindrical chamber in which a hollow shaft
extends, a plate mounted on a first open end of the cup unit, this cup unit having a space at its
second end which can be sealed closed by a one-way valve and a housing for the insertion of
one end of a suction tube for taking the fluid substance from the container, a sliding piston
sealing the surface of the cylindrical chamber, this piston being joined to this shaft and being
positioned close to a first end of the shaft inside this chamber and protruding out towards the
inner surface of the cup unit, the plate having both a hole for the passage through it and for
guiding this shaft and at least one holding element with this piston, a flexible body which acts
to push this piston towards this plate, a mobile stop valve for the shaft cavity, characterized
by the fact that an extended rod is positioned inside the cup unit, a first end of the extended
rod being inserted and held in a housing at the second end of the cup unit, and that an
intermediate portion of the rod has a cylindrical profile with a diameter which is less than the
diameter of the cavity of this shaft within which this portion of the rod extends, and that this
mobile stop valve for the cavity of the shaft includes a continuous flexible lip which
protrudes out from a second end of the rod towards the outside of this cylindrical chamber,
this lip sliding on contact and sealing the cylindrical surface of the cavity of the shaft itself.

2. A pump in accordance with Claim 1, characterized by the fact that this lip
defines an indentation at the second end of this rod.

3. A pump in accordance with Claim 2, characterized by the fact that a shaped
element protrudes from the top of the shaft which can be inserted in this indentation defined
by the lip when the shaft is totally lowered within the pump, this shaped element being
substantially complementary to this indentation.

4. A pump in accordance with Claim 1, characterized by the fact that this one-
way valve consists of a flexible discoidal unit which protrudes out from the surface of this
rod close to the first end and a holding surface at the second internal end of the cup unit, this
discoidal unit preventing the passage of the fluid under rest or supply conditions.

5. A pump in accordance with Claim 4, characterized by the fact that this holding

surface is sharp.
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6. A pump in accordance with Claim 1, characterized by the fact that this one-
way valve is a ball valve positioned between this cup unit and the bottom of this rod.

7. A pump in accordance with Claim 1, characterized by the fact that a drive and
supply button is anchored on the outside of the second end of this shaft, this flexible element
being positioned between this button and this plate.

8. A pump in accordance with Claim 1, characterized by the fact that this flexible
clement is a spring.

9. A pump in accordance with Claim 1, characterized by the fact that this shaft
has, at its second end, at least one protrusion inside the cavity of the shaft itself, this
protrusion being located in a position which can interfere with this protruding lip in order to
open this valve when the piston is pressed in one of its limit positions.

10. A pump in accordance with Claim 1, characterized by the fact that this shaft
has, at its second end, at least one groove in the inner surface of the cavity of the shaft itself,
this groove being located in a position to cooperate with this protruding lip in order to open
this valve when the piston is pressed in one of its limit positions.

11. A pump in accordance with Claim 1, characterized by the fact that this cup
unit has, at its second end, inside the chamber, at least one protrusion which can interfere
with this sliding piston in order to compromise its seal when it is pressed in one of its limit
positions.

12. A pump in accordance with Claim 1, characterized by the fact that this plate is
made together with a ring nut to permit the mounting of this pump on this container.

13. A pump in accordance with Claim 1, characterized by the fact that this plate
holding element is ring-shaped and acts as a holding stop for this piston when it is in a rest
position.

14. A pump in accordance with Claim 1, characterized by the fact that this shaft

cavity has, near its first end, a conical guide.
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