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(57) Abrégée/Abstract:

A disposable plastic pump (10) for dispensing liquids Is disclosed which comprises two basic unitary, preferably all plastic,
elements: a chamber forming body (12) having an open outer end and an inner end In fluid communication with a liquid reservoir
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(57) Abrege(suite)/Abstract(continued):

(26), and a piston (16) formed to slidably fit into the chamber (12). The chamber (12) forms two axially adjacent coaxial chambers,
an inner chamber (204) of a larger diameter and an outer chamber (202) of a smaller diameter. The piston (16) comprises a stem
(46) on which Is located two spaced flexing discs (216, 48) each sized to fit In and serving as a one-way valve In the inner chamber
(204) and outer chamber (202), respectively, permitting fluids to flow outwardly past each flexing disc (216, 48). A sealing disc (50)
IS located on the stem (46) outwardly of the outermost flexing disc (48). A passageway (52) Is provided from an inlet (53) on the
piston (16) between the outermost flexing disc (48) and the sealing disc (50) through which the dispensed liguid flows.
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ABSTRACT

A disposable plastic pump (10) for dispensing liquids 1s disclosed which
comprises two basic unitary, preferably all plastic, elements: a chamber forming body
(12) having an open outer end and an mnner end in fluid communication with a liquid
reservoir (26), and a piston (16) formed to slidably fit into the chamber (12). The
chamber (12) forms two axially adjacent coaxial chambers, an inner chamber (204) of a
larger diameter and an outer chamber (202) of a smaller diameter. The piston (16)
comprises a stem (46) on which is located two spaced flexing discs (216, 48) each sized
to fit in and serving as a one-way valve In the inner chamber (204) and outer chamber
(202), respectively, permitting fluids to flow outwardly past each flexing disc (216, 48).
A sealing disc (50) 1s located on the stem (46) outwardly of the outermost flexing disc
(48). A passageway (52) 1s provided from an inlet (53) on the piston (16) between the
outermost flexing disc (48) and the sealing disc (50) through which the dispensed liquid

flows.
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Title:

REAR ENTRY STEPPED PUMP WITH SEALING PLUG

This application 1s a division of Canadian Patent Application Serial

No. 2,234.275, filed October 10, 1996.

SCOPE OF THE INVENTION

This invention relates generally to a disposable plastic pump and,
more particularly, to an inexpensive, preferably all plastic, disposable pump

assembly for dispensing flowable materials.

BACKGROUND OF THE INVENTION

Many pump assemblies are known for dispensing fluids,
particularly, hand soap, from a reservoir. The simplest of these known pumps may
include only two elements, a chamber forming body and a piston. Even the
simplest of these pumps suffer the disadvantage, appreciated by the applicant, that
they do not have a construction which permits the piston to be inserted into the
chamber from the reservoir side of the chamber as may be advantageous amongst
other things 1in permitting the chamber forming body to have an integral cover

protecting the piston from contamination prior to use.

Known pump assemblies suffer the disadvantage of being difficult

to maintain the reservoir and pump free from contamination prior to use.

SUMMARY OF THE INVENTION

To at least partially overcome these disadvantages of known pumps,
the present invention provides a stepped chamber to receive a piston with an inner

cylindrical chamber being of a greater diameter than an outer cylindrical chamber.
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Another object 1s to provide a unique configuration for an
inexpensive disposable piston for a disposable pump which can be injection
molded, as a unitary element entirely from plastic yet incorporate one or more
one-way valves.

Another object is to provide a disposable plastic pump assembly
formed entirely from two unitary plastic elements without any metal parts.

Another object 1s to provide a piston with a cutting member to
pierce a membrane to provide communication with a fluid reservoir.

Another object is to provide a construction which maintains the
piston in a sealed contamination-free environment.

The present invention provides an inexpensive, easy to
assemble, disposable pump for dispensing liquids, from a reservoir, preferably
a disposable reservoir.

The pump comprises two basic elements: a chamber forming
body and a piston. The chamber is a stepped chamber with an inner
cylindrical chamber of a different, preferably greater, diameter compared to
an outer cylindrical chamber.

The piston 1s formed to be slidably received in the chamber and
comprises a stem. Two axially spaced flexing elements are provided on the
stem with the flexing elements and the stepped cylinder configuration
providing a first one-way valve permitting fluid flow only outwardly past the
flexing elements. A sealing element which forms a seal with the chamber to
prevent flow outwardly past the sealing element is located on the stem

outward from the flexing elements. A channel 1s provided from an inlet on

the piston between the outwardmost flexing element and the sealing element
to permit fluid flow to an outlet outward of the sealing means. Liquids are
drawn from the reservoir by the outward and inward movement of the piston.

Fluids are first drawn from the reservoir, past the flexing elements and into

the chamber. Since the flexing elements prevent fluid from flowing back into
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the reservoir yet bend to allow liquid to pass outwardly therepast, with
subsequent movement of the piston, liquid is pumped out of the chamber via
the channel.

After exhaustion of the liquids contained in the reservoir, the
reservoir may be replaced, preferably together with a new pump assembly
attached. Preferably, both the reservoir and the chamber forming member are
formed entirely of plastic so as to permit easy recycling of the plastic parts.

Each of both the piston and the chamber forming body is
provided with a unique combination of features which permits it to be
injection molded from plastic as a unitary element.

The chamber forming body may be formed as an integral,
unitary piece of plastic with an integral but fragible cover closing and sealing
its outer opening. By sealing the inner opening of the chambers, the piston
may be retained in a sealed environment against contamination. Where the
inner opening of the chamber may be sealed and/or separated from a reservoir

of material to be pumped by a thin membrane, the piston may carry a cutting

member to pierce the membrane on the first inward stroke of the piston.

The use of a configuration with an inner chamber being of a
diameter greater than the diameter of the outer chamber and with an integral
cover closing the outer chamber being of reduced diameter compared to the
outer chamber, facilitates manufacture by injection molding.

In one aspect, the present invention provides a pump for
dispensing fluid from a reservolr comprising:

piston-chamber forming member having an inner chamber and
an outer chamber, the inner chamber and outer chamber each having a
diameter, a chamber wall, an inner end and an outer end,

the diameter of the inner chamber being different, preferably
greater than the diameter of the outer chamber,

the inner chamber and outer chamber being coaxial with the
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outer end of the mmner chamber opening into the inner end of the outer

chamber,

the inner end of the inner chamber in fluid communication with
the reservour,

a piston forming element received in the piston-chamber
forming member axially slidable inwardly and outwardly therein,

said piston forming element having an axially extending hollow
stem having a central passageway closed at an inner end and having an outlet
proximate an outer end,

an inner flexing disc on the stem proximate the inner end and
extending radially outwardly from the stem to proximate the chamber wall of
the inner chamber circumferentially thereabout,

an outer flexing disc on the stem spaced axially outwardly from
the inner flexing disc and extending radially outwardly from the stem to
proximate the chamber wall of the outer chamber circumferentially thereabout,

a sealing disc on the stem spaced axially outwardly from the
outer flexing disc and extending radially outwardly from the stem to proximate
the chamber wall of the outer chamber circumferentially thereabout,

an inlet located on the stem between the outer flexing disc and
the sealing disc in communication with the passageway,

the piston forming element slidably received in the piston-
chamber forming member for reciprocal axial inward and outward movement
therein with the inner flexing disc in the inner chamber and the outer flexing

disc and sealing disc in the outer chamber,
the inner flexing disc substantially preventing fluid flow in the

inner chamber past the inner flexing disc in an inward direction,
the outer flexing disc substantially preventing fluid flow 1n the
outer chamber past the outer flexing disc in an inward direction,

the sealing disc substantially preventing fluid flow in the outer
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chamber past the seating disc in an outward direction,

the inner flexing disc elastically deforming away from the chamber
wall of the inner chamber to permit fluid flow in the inner chamber past the inner

flexing disc in an outward direction,

the outer flexing disc elastically deforming away from the chamber
wall of the outer chamber to permit fluid flow 1n the outer chamber past the outer

flexing disc in an outward direction.

In another aspect, the present invention provides a pump as in the
first aspect further including a removable cover member closing the outer end of the

outer chamber and formed as an integral part of the piston chamber forming

member.

In a further aspect, the present invention provides a pump as in the
first or second aspects in which a cutting element 1s carried on the piston-forming

element for rupturing a membrane sealing the inner end of the inner chamber.

In another aspect, the present invention provides a fluid pump

comprising:

a piston chamber forming member having an mner end and an outer
end,

the inner end to be placed in fluild communication with a source of
fluid,

a piston forming element received in the piston chamber forming
member axially slidable inwardly and outwardly therein,

the piston forming element having an axially extending hollow stem
which extends out of said outer end of the piston chamber forming member,

the stem having a central passageway ending at an outlet,

the piston forming element cooperating with the piston chamber
forming member whereby inward and outward reciprocal sliding of the piston
forming element in the piston chamber forming member pumps fluid from the inner
end through the piston chamber forming member by passing through the passageway

in the stem and out the outlet,



CA 02521024 1996-10-10

- 53 -

a plug member removably received in the outlet to sealably close the
passageway,

the plug member 1s removably secured to the piston chamber forming

member.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 1s a partial cross-sectional side view of a first embodiment
of a liquid dispenser in accordance with the present invention with the piston in a

fully withdrawn position;

Figure 2 1s a partial cross-sectional side view of the dispenser of

Figure 1 but with the piston in a fully retracted position;

Figure 3 1s a partial cross-sectional side view of a second
embodiment of a liquid dispenser 1n accordance with the present invention with the

piston in a fully withdrawn position;

Figure 4 1s a partial cross-sectional side view of a third embodiment

of a liquid dispenser in accordance with the present invention with the piston in a

fully wihdrawn position;

Figure 5 1s a partial cross-sectional side view of the dispenser
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. of Figure 4 but with the piston 1n a fully retracted position;

Figure 6 is a partial cross-sectional side view of a fourth
embodiment of a liquid dispenser 1n accordance with the present invention
with the piston in a fully retracted position and a closure cap in place; and

Figure 7 is a cross-sectional view of Figure 6 along section line

7-T.

DETAILED DESCRIPTION OF THE DRAWINGS

Reference is made first to Figures 1 and 2 which show a pump
assembly generally indicated as 10. Pump assembly 10 comprises two
elements, a piston-chamber forming body 12 and a piston 16. A separate
removable cover 142 is shown coupled to the pump assembly.

Body 12 has a stepped chamber comprising a cylindrical inner
chamber 204 and a cylindrical outer chamber 202. Piston 16 1s axially
slidably received in the chamber for reciprocal sliding movement inwardly and
outwardly of an open end 22 of the chamber. Body 12 is shown secured onto
a threaded neck 34 of a plastic fluid reservoir 26 only partially shown. With
the pump assembly 10 coupled to reservoir 26, reciprocal movement of piston
16 will pump fluid from reservoir 26 through piston 16.

Body 12 is generally cylindrical in cross-section and
symmetrical about its central axis. Body 12 has an outer cylindrical portion
41 forming the outer chamber 202 and an inner cylindrical portion 43 forming
the inner cylindrical chamber 204 with a radially extending shoulder 206
therebetween. The inner chamber 204 is of a diameter less than the diameter

of the outer cylindrical chamber 202.
Each chamber has a cylindrical chamber wall, an inner end and

an outer end. The outer chamber 202 and inner chamber 204 are coaxial 1n
the sense of being disposed about the same central axis. The outer and nner

chambers are axially adjacent each other with the outer end of the inner
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chamber opening into the inner end of the outer chamber. The annular shoulder
206 closes the mner end of outer chamber 202 about the outer end of the inner

chamber.

Body 12 1s secured to a container 26, which may be a collapsible or
a non-collapsible container, by internal threads 130 on an outer cylindrical portion
41engaging the threaded neck 34 of container 26. The chambers 202 and 204 are
defined inside cylindrical portions 41 and 43 with an annular wall 208 connecting
the outer cylindrical portion 41 to the mner cylindrical portion 43. The wall 208
has circumferential grooves 210 adapted to receive a removable cover 142 1n a

snap fit forming an annular seal thereabout.

Piston 16 1s generally cylindrical in cross-section and adapted to be
slidably received in the chamber. Piston 16 1s a unitary element formed entirely of
plastic, preferably by injection molding. Piston 16 has a central hollow stem 46

extending along the central longitudinal axis of the piston 16.

The stem 46 includes an mner cylindrical extension 214 which carries

at 1ts inner end an annular inner flexing disc 216. The inner extension 214 and

inner flexing disc are adapted to be received within inner chamber 204. Inner
flexing disc 216 is circular and extends radially outwardly from stem extension
214 with an elastically deformable edge portion engaging the chamber wall of the

inner chamber circumferentially thereabout.

An annular outer flexing disc 48 1s carried on the stem 46 extending
radially therefrom within the outer chamber 202. Outer flexing disc 48 is circular
and extends radially outwardly from the stem 46 with an elastically deformable
edge portion engaging the chamber wall of the outer chamber 202

circumierentially thereabout.

A circular sealing disc 50 1s located on the stem 46 spaced axially
outwardly from the flexing disc 48. The sealing disc 50 extends radially outward

from the stem 46 to circumferentially engage the chamber
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wall of the outer chamber 202, preferably to form a substantially fluid
impermeable seal therebetween. Sealing disc 50 1s formed sufficiently rigid so as
to resist deformation, maintaining a substantially flmmd impermeable seal with the

chamber wall on shiding the piston 16 1n and out of the chamber.

Piston stem 46 has a central hollow passage 52 extending along the
axis of the piston 16 from an inner end located in the stem 46 between the flexing
disc 48 and the sealing disc 50, to an outlet 54 at the outer end of the piston 16. A
channel passes from inlets 58 located on either side of the stem 46 between the
flexing disc 48 and the sealing disc 50, radially inward through the piston 16 to
communicate with central passage 52. The channel and central passage 52 permit
flmmd communication through the piston 16, past the sealing disc 50, between the
inlets 58 and the outiet 54.

As best shown 1n Figures 2 and 3, an outer circular engagement
flange 62 1s provided on the outermost end of the stem 46 which extends radially
outwardly from the outlet 54. Flange 62 may be engaged by an actuating device

(not shown) 1n order to move the piston 16 1n and out of the body 12.

Stem 46 extends outwardly as a relatively narrow tube 138 suitable

for dispensing fluid.

Body 12 1s provided at the open end 22 of outer chamber 202 with
an annular rim 140 which extends radially inwardly from the cylindrical walls of
the chamber a small extent and presents an axially inwardly directed annular
shoulder. This annular rim 140 serves as a stop against which sealing disc 50 abuts

to limit axial outward movement of piston 16.

The mner flexing disc 216 interacts with inner chamber 204 in the
same manner that outer flexing disc 48 interacts with outer chamber 202. Each
substantially prevents fluid flow in their respective chamber past the flexing disc in
an inward direction. Each permits fluid flow 1n their respective chamber past the

flexing disc in an outward direction by elastically deforming
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away from their respective chamber wall.
The mner tlexing disc 216, together with the stepped, two- diameter
cylinder configuration of chambers 204 and 202, in effect, provide an inner one-

way valve structure.

Operation of the pump assembly 10 1s now described with reference
to Figure 1 showing piston 16 1n a fully outward, withdrawn posttion and Figure 2
showing piston 16 in a fully inward, retracted position, between which positions
the piston 16 1s reciprocated in pumping. As 1s known to persons skilled 1n the art,
the volume 218 of fluid in the chamber between inner flexing disc 216 and outer
flexing disc 48 varies with axial movement of piston 16. In Figure 1, this volume
218 1s a mmimum 1n that the mner flexing disc 216 1s axially located farthest
outwardly in the larger diameter inner chamber 204. In Figure 2, this volume 218
1s a maximum 1n that the inner flexing disc 216 1s axially located farthest inwardly

in inner chamber 204.

In piston 16 moving inwardly from the withdrawn position of
Figure 1 to the retracted position of Figure 2, the volume for the fluid between the
two flexing discs increases, placing the fluid therebetween under reduced pressure
in that outer flexing disc 48 acts as a one-way valve to prevent flow of fluid
inwardly past 1t in outer chamber 202. As a result of this decreased pressure, imner
flexing disc 216 deflects radially inwardly permitting flow of fluid outwardly past

it 1n 1ner chamber 204.

In piston 16 moving outwardly from the retracted position of Figure 2
to the withdrawn position of Figure 1, the volume 218 for the fluid between the
two tlexing discs decreases placing such trapped fluid under increased pressure in
that inner ftlexing disc 216 acts as a one-way valve to prevent flow of fluid
inwardly past it in inner chamber 204. As a result of this increased pressure, outer
flexing disc 48 deflects radially inwardly permitting flow of fluid outwardly past 1t

in outer chamber 202 and,
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subsequently, via inlets 38, channel 56 and passageway 52, out of outlet 54.

As seen in Figure 1, annular rim 140 is provided to engage
sealing disc 50 and limat full outward movement of piston 16 in normal
pumping operation. Engagement of annular shoulder 206 by inner flexing disc
216 may also limit full outward movement of piston 16 in normal pumping
operation.

Each of the flexing discs 48 and 216 substantially prevent flow
inwardly therepast. Each is shown as formed as a thin, resilient disc angled
outwardly as it extends radially from the stem. Each has an elastically

deformable edge portion near the chamber wall. When not deformed, each
flexing disc abuts the chamber wall to form a substantially fluid impermeable
seal. When deformed, as by its edge portion being bent away from the wall,
fluid may flow outwardly past the disc. Each disc is deformed when the
pressure differential across it, that is, the difference between the pressure on
the inner side and pressure on the outer side, is greater than a maximum
pressure differential which the disc can withstand without deflecting. When
the pressure differential is greater than this maximum pressure differential, the
disc deforms and fluid flows past. When the pressure differential reduces to
less than this maximum pressure differential, the disc returns to its original
shape substantially forming a seal with the chamber wall.

Figures 1 and 2 show one of a plurality of webs 66 provided
on inner extension 214 to slidably engage the chamber wall of outer chamber
202 and assist in centering and axially aligning piston 16 in chambers 202 and
204. Such webs 66 are not necessary but may advantageously be provided.
Webs 66 have been shown as axially extending radial flanges, however, many -
other forms of such locating members may be provided, for example, as a
disc similar to disc 50 but having substantial openings therethrough or
discontinuities therein.

The piston 16 1s insertable into the chambers from above as
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seen in Figures 1 and 2. To accommodate insertion of the piston 16 in this
manner, the engagement flange 62 1s shown of a diameter less than the
diameter of the open end 22 of the outer chamber 202. Withdrawal of the
piston 16 from the chambers in a downward, outward direction is prevented
by inner flexing disc 216 engaging annular shoulder 206.

It 1s preferred but not necessary that a mechanism be provided
to prevent withdrawal of the piston 16 from the chambers in normal use in
movement in an upward, inward direction. A stop flange 51 has been
provided on piston 16 which will engage the open end 22 of the outer chamber
202 to stop further upward, inward movement. Stop flange 51 is sufficiently
flexible that it will, on insertion flex inwardly to pass through open end 22 on
downward movement on initial insertion. Many other configurations of stop
devices may be utilized.

In operation of the pump assembly of Figures 1 and 2, fluid 1s
drawn out of the container 26 and into the chambers in the inward return
stroke of the piston 16, that 1s, on moving from the position of Figure 1 to
that of Figure 2, and fluid is discharged from the chambers to exit the outlet
54 in the outward withdrawal stroke of the piston 16, that is, on moving from
the position of Figure 2 to that of Figure 1. Cycling of the piston 16 results
in withdrawal of fluid from the container and pumping of fluid out of the
outlet 54 due to the inner chamber 204 and outer chamber 202 having

different diameters.

In the context of Figure 1, on the piston 16 moving inwardly
(upwardly as shown), fluid will flow past inner flexing disc 216 to between
inner flexing disc 216 and outer flexing disc 48. In the context of Figure 2,
on the piston 16 moving outwardly (downwardly as shown), fluid will be
forced from between discs 216 and 48 outwardly past outer flexing disc 48 to

exit via inlets 58 and passage 52.

Reference 1s now made to Figure 3 which shows a pump
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assembly having a chamber and piston similar to that of Figures 1 and 2 and
having some additional features.

Firstly, in Figures 1 and 2, the chamber forming body 12 is
part of a structure adapted to be screwed onto the top of a threaded opening
to a container. In contrast in Figure 3, the chamber forming body 12 is
adapted by reason of radial flange 400 to be secured as by heat welding to a
thin wall 402, preferably of plastic, for a container such as a plastic bag.
This flange 400 is carried on the inner end of the side wall 401 forming inner
chamber 204.

Wall 402 may be provided with an opening coincident with the
innermost end of inner chamber 204 as indicated by dotted lines 404. As
shown, however, the wall 402 preferably, sealably encloses the innermost end
of inner chamber 204 and, in effect, comprises a thin, cuttable or fragible
membrane. To cut an opening through the wall 402 or, otherwise, rupture the
wall, at the time of first use of the pump assembly 10, the piston 16 is
provided rearward of the inner flexing disc 216 with a cutting member 406.

The cutting member 406 is shown as formed as a separate
plastic element which is adapted to securely engage on the innermost end of
the piston 16 as by an outer cylindrical portion 407 of the cuting member
being received in a friction fit inside the cylindrical innermost end of the
piston 16. The cutting member 406 has sharp spikes 408 which, when the
piston 16 is initially moved inwardly, will engage and cut through wall 402
to permit fluid to be pumped from the container. The cutting member is
shown as a separate element to the piston 16 as this can be advantageous to
provide the cutting member of a material which will have sufficiently sharp
and nigid spikes to cut through wall 402. For exampie, the piston 16 may
preferably comprise a more flexibie plastic to assist in forming seals with the
chambers as, for example, of low density polyethylene whereas the cutting

member may comprise a stiffer, more brittle plastic as, for example, a high



CA 02521024 2008-09-19

- 13 -

density polyethylene. The cutting member could, however, be formed as an

integral element to the piston 16 and of the same material.

Secondly, in Figure 3, the chamber forming body 12 1s provided
with a cap 410 which extends from the outer end of the outer chamber 202 to
totally énclose the stem 46 of the piston 16. This cap 410 1s shown with an annular
groove 412 about its side wall 401 to provide a weakened portion to the side wall
such that the cap 410, while sealably closing the outer chamber 202, 1s fragible and
may be broken off for use and engagement of the piston. Figure 3, thus, illustrates
a unitary plastic element comprising the chamber forming body 12 which can be

applied in a sealed relation to a container to retain the piston 16 therein, preferably,

in a sealed condition against contamination.

While cap 410 is shown as integral to the chamber forming body 12
and fragible, it 1s to be appreciated that the cap may be provided as a separate

removable element, similar to that shown in Figure 1, for example.

The pump assembly, with a bag as shown 1n Figure 3, is useful for
fluids of all kinds, but 1s especially useful where a sealed or sterile condition 1s
required, such as for food products like ketchup, mustard, milk and the like, and
medicines and other products such as soap and the like whose life reduces on

exposure to air.

Thirdly, in Figure 3, the sealing disc 50 1s shown to have a preferred
configuration. In all embodiments, the sealing disc 50 serves to prevent fluid flow
in the outer chamber past the sealing disc 50 1in an outward direction. That is, the
sealing disc 50 serves to close the outermost end of outer chamber 202 such that
fluid directed into the outer chamber 202 past flexing disc 48 will flow out inlets
58 and passage 52 which is typically open to the atmosphere. In Figure 3, sealing
disc 50 has a configuration substantially the same as that of flexing disc 48,

however, with the sealing
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disc 50 comprising a conical flange on the piston 16 which extends mwardly.
Since inlets 58 and passage 52 vent the space between sealing disc 50 and flexing
disc 48 to atmosphere, there are no practical problems caused insofar as pressure
differentials will not arise across sealing disc 50 which would tend to let air pass

inwardly past sealing disc 50.

Providing sealing disc 50 with a conical, more flexible
configuration 1s advantageous to facilitate manufacture with lower tolerances to be
required for a proper seal between the outer chamber and the sealing disc 50 due to

the increased flexibility of sealing disc 50.

Fourthly, in Figure 3, a different mechanism 1s provided to stop
movement of the piston in an inward, upward direction. Whereas in Figures 1 and
2, inward movement was stopped by stop flange 51, in Figure 3, a radially
extending annular shoulder-forming flange 141 is provided on the side wall 401 of
the outer chamber 202 which is to be engaged by sealing disc 50 to stop mward
movement of the piston under normal operating conditions. Shoulder-forming
flange 141 is sized such that the stop flange 51 may flex to pass therepast on 1nitial

insertion of the piston 16 into the chambers.

The embodiment of Figure 3 could be modified to provide an
opening through wall 402 and to eliminate cutting member 406. With such a
device, if an internal pressure is provided inside the container, such pressure will
urge the piston 16 outwardly, thus urging the sealing disc 50 into a positive seal
with shoulder 206. This may be advantageous if a container 1s to be filled through
another opening and subjected to pressures under filling conditions with the pump
assembly attached. Additionally, 1f a positive pressure 1s maintained inside the
container, the pump will reciprocate without the need for a spring. For example,
manually applied forces may be used to move the piston 16 of Figure 3 inwardly
(upwardly) against the pressure in the container, and the pressure in the container
will urge the piston outwardly in a return stroke to the sealed relation shown 1n

Figure 3.
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Reference 1s made to Figures 4 and 5 showing a third embodiment
of a dispenser 1n accordance with the present invention. In Figures 4 and 5, the
same reference numerals are used to refer to similar elements as in the other
figures. Figures 4 and 5 are of the same pump assembly. Figure 4 shows a fully

withdrawn position. Figure 5 shows a fully retracted position.

The embodiment of Figures 4 and 5 i1s similar to that in Figure 3.
One notable difference 1s that a stopping disc 53 has been provided on the piston
16 cooperating with shoulder 241 on outer chamber to limit outward (downward)
movement of the piston at a preferred location as shown in Figure 4 such that
sealing disc 50 1s not sealably engaged on shoulder 206. In this position of Figure
4 and 1n that an opening 144 1s provided in cap 110, by applying a suitable vacuum
to opening 144, gas or fluid may be drawn from the container past both flexible
discs 216 and 48 and out inlets 58 and outlet 54 to opening 144 as may be
advantageous to remove air from the reservoir. By selecting appropriate vacuum
pressures, air may be removed but the vacuum may be set to be too low to draw a

higher viscosity fluid past the flexible discs 216 and 48.

Flange 141 1s, preferably, gently sloped on its mner surface to assist
stopping disc 53 to forceably move therepast on initial insertion. Flange 141 1s

sutficiently axially spaced from flexing disc 48 to permit the flexing disc to let

gas/fluid to pass therepast.

Figure 5, which 1s identical to Figure 4 but shows the piston 1n a
fully retracted position, shows inward movement limited by sealing disc 50
engaging shoulder-forming flange 141. It 1s to be appreciated that sealing disc 50

and stopping disc 53 each can serve sealing and stopping functions.

Opening 144 need not be provided in cap 410 if it is preferred to
keep the piston 1n a sealed and/or sterile condition. A removable closure plug may

be provided for opening 144 if desired or, alternatively, a one way
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valve could be provided across opening 144.

Reference is made to Figures 6 and 7. The pump of Figure 6 1s
identical to that shown in Figures 4 and 5 but for the provision of a modified cap

410 which carries a plug 420 to be received 1n the outlet 54 and seal the outlet.

As seen in Figure 7, the cap 410, rather than totally enclose the
outer end of the outer chamber 202, has its side walls substantially removed
outward of groove 412 such that a number of arms 422, four as shown, extend

downwardly from groove 412 as shown to support the plug 420 centrally thereon.
Each arm 422 is preferably formed integrally with the body 12. Having but a
number of arms 422 renders manufacture of the body 12 easier as by injection

molding, preferably as an integral part of body 12 and renders the cap 410 easier to
break off for use since merely the arms 422 need to be broken at the groove 412

rather than the entire circumference of the cap 410 as was the case with the caps of

Figures 3 to 3.

Plug 420 1s shown to have a generally cylindrical wall 424 sized to

be received within the passageway 52 in sealing relation.

While not necessary, the cap 410 1s preferably sized such that the
outlet 54 is seated and sealed by the plug 420 when the piston 16 1s 1n the fully

withdrawn position as with sealing disc 50 engaged on the outward side of flange

141. This prevents any movement of piston 16 until the cap 410 1s removed.

While Figure 7 shows the cap 410 as having openings 426 between
its arms 422, such openings are not necessary and the cap 410 could comprise a

cap 410 which encloses the open outer end of the outer chamber as 1n the manner

of the cap 410 1n Figures 3 to 5 but with a plug 420 provided on the cap.

The cap 410 is preferably integrally formed with body 12, however,

this 1s not necessary and a removable cap which may be secured to
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the body 12 as in the manner shown 1n Figure 1, could be provided with a plug

such as plug 420 1n Figures 6 and 7 and with or without openings 426.

A cap with a plug similar to that shown in Figure 6 and with or
without openings 426 may be provided for sealing and/or enclosing the outer open
ends of pumps having configurations other than configurations with an inner
chamber having a diameter greater than that of the diameter of the outer chamber.
Such a cap with a plug may readily be utilized in pumps having a stepped chamber
with an inner chamber having a diameter greater than that of the diameter of the
outer chamber and with other pumps having a nozzle which extends or 1s
accessible from an opening of the piston receiving chamber. The cap may be
formed integrally with the chamber forming body of such pumps or be
manufactured as a separate element. When manufactured as a separate element to
assist in rendering the cap tamperproof, the cap may be welded, bonded or
otherwise glued onto the body such that removal requires visibly breaking fragible
portions or separate safety bands or the like. Preferably, the cap and plug engage
the piston so as to prevent the piston from movement having regard to the

configuration of the chamber forming body until the cap is removed.

While Figure 3 shows the cutting member 406 as preferably
provided 1n an embodiment where the mner chamber 204 has a diameter larger
than that of the outer chamber 202, it is to be appreciated that a similar cutting
member 406, as in the cannula form shown, could be provided on the imnermost
end of other pistons as where the inner chamber has the lesser diameter than the
diameter of an outer chamber.

The pumps 1llustrated in Figures 1 to 5 are for use in dispensers

with the dispensers to reciprocate the piston 16 relative the body 12. In the context
of Figures 1 and 2, the container 26 is provided with a radially extending groove
300 which may be used to receive a horizontal plate with a U-shaped slot. A

separate activating device may engage engagement flange
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62 and be spning biased so as to bias the piston to return, for example, to the
position shown 1n Figure 1 when engaged by the activating device to the
position of Figure 2.

Preferably, not only the pump 10 but also the reservoir 26 may
be made entirely of recyclable plastic material which may easily be recycled

without the need for disassembly prior to cutting and shredding.
Although the disclosure describes and illustrates a preferred

embodiment of the invention, it is to be understood that the invention is not

limited to these particular embodiments. Many variations and modifications
will now occur to those skilled in the art.
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CLAIMS:

1. A fluid pump comprising:

a piston chamber forming member having an inner end and an outer end,

the inner end to be placed 1n fluild communication with a source of fluid,

a piston forming element received in the piston chamber forming member axially
slidable inwardly and outwardly therein,

the piston forming element having an axially extending hollow stem which extends
out of said outer end ot the piston chamber forming member,

the stem having a central passageway ending at an outlet,

the piston forming element cooperating with the piston chamber forming member
whereby inward and outward reciprocal sliding of the piston forming element in the piston
chamber forming member pumps fluid from the inner end through the piston chamber
forming member by passing through the passageway in the stem and out the outlet,

a plug member removably received 1n the outlet to sealably close the passageway,

the plug member 1s removably secured to the piston chamber forming member.

2. A pump as claimed 1n claim 1 wherein the plug member comprises a portion of a

removable cover secured to the piston chamber-forming member.

3. A pump as claimed in claim 2 wherein the cover comprises an integral part of the
piston chamber forming member and 1s removable by breaking a fragible junction joining

the cover thereto.

4. A pump as claimed in claim 2 wherein the cover comprises a plurality of arm
members disposed at different circumferentially spaced locations about the outer end of the
piston chamber forming member relative the piston forming element and supporting the

plug member axially aligned with the outlet with opemings through the cover between the

arm members.

5. A pump as claimed n claim 3 wherein the cover comprises a plurality of arm
members disposed at different circumierentially spaced locations about the piston chamber

forming member relative the piston forming element and supporting the plug member
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axially aligned with the outlet with openings through the cover between the arm members.

0. A pump as claimed in claim 2 or 3 wherein the cover substantially seals the outer

end of the piston chamber forming member.

7. A pump as claimed 1n any one of claims 2 to 6 wherein a cutting element 1s carried

on the piston forming element and extending axially inwardly towards the inner end of the

piston chamber forming member,

the piston forming element located 1n the piston chamber forming member in an
initial position with the cutting element 1n the piston chamber forming member spaced from
a membrane towards the outer end such that on axial sliding of the piston forming element
towards the membrane, the cutting element engages the membrane and breaks the

membrane, the cover substantially prevents access to the piston-forming element.

3. A pump as claimed in any one of claims 2 to 7 wherein the piston chamber forming

member including the cover 1s formed as an integral member by injection molding.

9. A pump as claimed 1n any one of claims 1 to 8 wherein the plug member limits

sliding of the piston-forming element outwardly relative the piston chamber-forming

member.
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