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ABSTRACT OF THE DISCLOSURE
Lotion pump has a stepped piston (52) telescoping inside a stepped body (34) to
define a pumping chamber (64). The piston (52) has in the wall of the piston inlet and
discharge apertures (100, 102, 104, 106), one above the other, to the pumping chamber
(64). A stem (84) integral with the actuator spout (16) has a sealing head inside the
piston (52) which shuttles back and forth between positions at which it covers one
aperture or the other. Shuttling is implemented by lost-motion befween the actuator

spout/stem and piston. A spring (98) urges the stem (84) up at all times.
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EPUME DISPENSER

EIELD QF THE INVENTION

This invention relates to a pump dispenser especially

_suit:abla as a dispenser of lotions and other c¢reamy liquids.

It includes an axial ghuttle valve operated by an actuator and

taking the place of the usual inlet and outlet check valves,

BACKGROUND OF THE_TNVENTION

Patent 3,627,206 to Michel Boris discloses a pump having
a central rod with spaced radial passages communicating
respectively with axial discharge and inlet bores and an
annular piston centrally receiving the rod in sliding
relation. The piston, operating in a pumping chamber, is
provided with a passags to the chawber £rom an opening facing
the rod alternately aligning with the discharge or inlet
passage. A Igac;mo:ion arrangement between piston and rod
COntrols the altarnate alignings.

The Boris patent requires pracise radial and vertical
alignment éf rod and piston to make sure the passages in rod

and piston align. Further, the pumping volume is limited by

the size of the passages.
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The Cataer patent 5,284,276 issued Pebruary 8, 1994, dis-
closes a meritorious pump for lotions or the like including a
tubular main piston having an outward flange and seal and
telescoping within a stepped cylindrical pump body to define a
pumping chamber. The piston hag a unitary tubular upward
axial outlet provided with a valve seat at its lower end.
Adjacent and below the valve seat the wall of the plston is
apertured. An actuator spout/stem, assembled as a single
fixed-together, rigid unit, extends down centrally through the
tubular upward outlet and seat. The lower end of .the stem is
formed with a valve head inside the piston in sealing
engagement with the piston wall and adapted to rise to seat on
the valve seat. .

There is a lost-motion space between the actuator epout/
gtem and the piston so that, upon depression of the actuator,
the stem dxrops with respect to tha piston and the valve head
unseats andﬁov.e's below the aperture in the piston wall before
the piston s;:an:s to move down. Continuing the same downward
stroke, the actuator pressurizes liquid in the pump chamber
and forces it out the aperture up through the valve seat and

out the actuator spout.
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A spring urges the actuator spout/stem up on the return stroke. The stem first
raises up inside the piston, again opening the lost-motion space and forcing the head to
seat on the valve seat and opening the aperture in the piston wall. As the head engages a
shoulder on the piston, the continued upward force of the spring then raises the piston.
As the piston raises, it creates a vacuum in the pumping chamber, drawing lotion up
through a dip tube at the lower end of the pump body, into the piston and through the
piston inlet aperture into the chamber ready for the next downstroke.

It is an object of the present invention to overcome or ameliorate at least one of the
disadvantages of the prior art, or to provide a useful alternative.

SUMMARY OF THE INVENTION

According to a first aspect of the present invention there is provided a pump

dispenser adapted to be mounted on a container comprising:

a.  astepped tubular body, |

b.  astepped tubular piston having a wall and telescoping reciprocably inside
the stepped tubular body to define a pump chamber, the piston being formed
with aperture means in the wall communicating between inside the tubular
piston and the pumping chamber,

c.  astem having an upper portion, and a sealing head disposed in the stepped
tubular piston and adapted to occupy a first position closing the aperture
means above the head and exposing the aperture means below the head to
define an intake path from inside the piston, and a second position closing

the aperture means below the head and exposing the aperture means above
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the head to define a discharge path upward between the upper portion of the
stem and the piston,

d.  aspring disposed compressively between the stem and body and urging the
stem upward into first position, and

¢.  alost-motion means between the stem and piston whereby downward
movement of the stem will first depress the head from first to second
position and then move the stem and piston downward in unison inside the
tubular body.

Unless the context clearly requires otherwise, throughout the description and the
claims, the words ‘comprise’, ‘comprising’, and the like are to be construed in an
inclusive sense as opposed to an exclusive or exhaustive sense; that is to say, in the sense
of “including, but not limited to”,

According to a second aspect of the present invention there is provided a pump
dispenser comprising:

a.  astepped cylindrical body having integral upper cylindrical wall and lower
cylindrical wall, the diameter of the upper cylindrical wall being larger than
the diameter of the lower cylindrical wall, the upper cylindrical wall being
stepped inwardly at its lower end communicating with the lower cylindrical
wall,

b.  astepped cylindrical piston telescoping in said body, the piston comprising
an upper tubular portion having an upward abutment surface and a
connecting lower tubular portion, a piston flange and seal extending outward

between the portions and sealingly engaging about the upper cylindrical wall
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of the body, the lower tubular portion sealingly engaging about the lower
cylindrical wall, the stepped cylindrical body and the stepped cylindrical
piston defining a pump chamber disposed between the upper cylindrical wall
and the lower tubular portion, the lower tubular portion and the lower
cylindrical wall defining an inlet path, the lower tubular portion being
formed with an upper discharge aperture and a lower inlet aperture and an
inward stop above the upper discharge aperture,

a vertical stem disposed centrally of the upper tubular portion of the piston
and s.paced therefrom to define a vertical discharge path therebetween, the
stem having an enlarged head at its lower end which is in slidable sealing
engagement about the lower tubular portion of the piston, the stem being
adapted to assume a first position at which it covers the discharge aperture
and exposes the inlet aperture, and a second position at which it covers the
inlet aperture and exposes the discharge aperture,

an actuator secured to the stem and having a spout and a vertical tubular riser
portion telescopingly engaging the upper tubular pottion of the piston and
continuing the discharge path to the spout, the actuator having a downward
abutment surface in vertical alignment with the upward abutment surface on
the piston, the abutment surfaces being spaced when the stem is in the first
position, and

a spring urging the stem upward into engagement with the inward stop on the

piston whereat the stem is in first position.
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According to a third aspect of the present invention there is provided a pump
dispenser comprising:
a.  astepped cylindrical body,
b.  astepped piston telescoping in said body, the piston having an upper tubular
S outlet portion having an upward abutment surface and a connecting lower
tubular portion having a wall, the stepped cylindrical body and the stepped
cylindrical piston defining a pump chamber, the lower tubular portion being
formed with an upper discharge aperture and a lower inlet aperture and an
inward stop above the upper discharge aperture, *
10 c.  avertical stem disposed centrally of the upper tubular portion of the piston
and spaced therefrom to define a vertical discharge path therebetween, the

stem having an enlarged head at its lower end which is in slidable sealing

engagement about the lower tubular portion of the piston, the stem being
et adapted to assume a first position at which it engages the stop and covers the
15 discharge aperture and exposes the inlet aperture, and a second position at
which it covers the inlet aperture and exposes the discharge aperture,

d.  an actuator secured to the stem and having a tubular riser riding in the piston
and having a downward abutment surface in vertical alignment with the
upward abutment surface on the piston, the abutment surfaces being spaced

20 when the stem is at the first position, and
€. aspring urging the stem upward into engagement with the inward stop on the

piston whereat the stem is in first position,
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wherein the inlet and the discharge apertures are in the wall of the lower tubular
portion of the piston.
According to another aspect of the present invention there is provided a method of
dispensing liquid comprising:

5 a.  providing a piston having a central tubular-walled extension, the extension
being surrounded by an annular pumping chamber, the extension having a
uniform inside diameter and having discharge and inlet apertures
longitudinally spaced in the wall,

b.  providing a stem having a sealing head sealingly engaging about the wall of
10 the piston, the head adapted to assume a first position relative to the piston in
which the sealing head covers the discharge aperture and exposes the inlet

aperture and a second position in which the sealing head exposes the

aEBe s essesssecssn

discharge aperture and covers the inlet aperture,
c.  reciprocating the piston, and
15 d.  shuttling the sealing head between first and second positions to cause liquid

to intermittingly pass into the inlet opening and out the discharge opening as

the piston reciprocates.
Advantageously, under the present improvement of the Cater pump, the above-
described valve seat is replaced by a second aperture in the piston wall above the
20  aperture described. Preferably, the stem head is in the form of a peripheral bi-directional
fin-type seal which moves from a first position wherein the upper aperture is covered
and the lower aperture uncovered to a second position wherein the lower aperture is

covered and the upper aperture uncovered.
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Advantages accrue. By having both apertures at the same diameter on the wall of
the piston, manufacture is simplified and leaks are less likely. The head may have a
peripheral seal of a single diameter. The improved arrangement better accommodates
dimensional variations and does not require such precise molding. Also, finned-type
seals are flexible and are more forgiving of dimensional variations. The clogging of the
valve with a vertical bevelled seating surface is not a concern.

In addition, the resulting structure permits separate apertures for the pump chamber
inlet and discharge flow. Having separate apertures for the opposite flows, into and out
of the pumping chamber, advantageously, makes simpler flow paths and improves the
efficiency of the pumping action in this relatively short-stroke application.

In a preferred version the two apertures may be in the form of a single elongated
window, the upper portion of which, when exposed, constitutes the discharge and the
lower portion, when exposed, constitutes the inlet of the pumping chamber. In the
windowed version, the fin-type seals do not encounter the transverse edges of apertures
which can cause wear. These two arrangements - the two separate apertures and the

elongate window - are regarded as equivalent.
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BRIZP DESCRIPTION QR THE DRAWINGS

Further objects and features of the invention will ke
¢lear to those skilled in the art from a review of the
following specification and drawings, all of which present a
non-limiting form of the invention. In the drawings:

Pig. 1 is a sectional centerline view of a pump embodying
the invention showing the actuator/stem assembly in the first
position with arrows showing the flow in the upstroke mode of
the actuator;

Fig. 2 is an enlarged exploded elevation showing the main
piston rotated slightly about its axis from the positidn of
Fig. 1 and the stem in secticn;

Pig. 3 is a sectlonal centerline view of the pump of Fig.
1 with the actuator/stem assembly in the second position with
arrows showing the flow in the downstroke mode;

Fig. 4 is .a greatly enlarged portion of Fig. 3;

Pig. 5 is a modified form of the pump also embodying the
invention. It is, in position of the parts, comparable to
Pig. 1.

Fig. 6 is a sectional view of a variation of stem and
piston in which the primed form of the same numerals are used

to designate cozrresponding parts, and
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Fig. 7 i3 a greatly enlarged portion of Fig. 6 as shown
with an alternate position of the upward fin seal shown in

phantom lines .,

A dispensing pump ewbodying the invention is shown in Fig.
1 aﬁd generally designated 10. It compxises a closure 12
and an actuator 14 which telescopes down inside the top of the
closure 12 when the actuator 14 is Pressed down. The actuator

includes the dispensing spout 16.

The clogure 12 comprises a generally cylimdrical shell 18
having inward therefrom intermediate its ends a stepped annular
flange 20. Beneath the merging of the flange with the
cylindrical shell 18 the shell is formed internally with
threads 22 adapted to screw onto wmating threads on the finish
of a container .(not shown}.

An ann'ﬁlar retainer 24 fits snugly against the underside
of the annular flange 20 and comprises corresponding mating
steps which press against the undersurface of the annulax
flange. At its lower end the retainer comprises a horizontal
sealing ring 26 against which the top of the finish abuts,

preferably with a linez inbetween (not shown). The retainer




ol 10

15

20

-7 -

further comprises a downward lip 28 and an outward peripheral
recess 30 facing the lip 28. The upper end of the annular
retainer 24 is formed with a taper 32.

A stepped pump body 34 comprises an upper cylindrical
wall 36 having an outward lip 38 which fits into the recess 30
in the retainer. At the lower and of the upper cylindrical
wall 36 is an inward annular step 40 to the lower end of which
is unitarily connected a lower cylindrical wall 42. At its
lower end the lower cylindrical wall 42 is formed with a
reduced socket 44 receiving the customary dip tube 46
telescoping fixedly upwardly therein. Inside the ecylindrical
wall 42 a central spring mount 48 is supported on three radial
legs 50 integrally molded with the wall 42 and which permit
passage of fluid through ports 51 therebetween.

A main piston 52 is reciprocably disposed inside the
retainer 32 and_camprisea an upper tubular outlet portion 54
which is int#al at its lower end with a lower tubular
portion 56. .A: the lower end of tha upper portion 54 there
$teps outwardly the integral piston annular flange and seal S8
which extends downwardly to engage the inside surface of the

upper cylindrical wall 36. The distal edge 58a of the piston
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seal is thinned and sealingly engages against the inside of
the upper cylindrical wall.

Spaced belaw the piston seal 58 the lower tubular portion
56 of the main piston is formed with elongate windows 60.
Praferably the windows are spaced uniformly about the wall of
the lower tubular portion 56. The lowar end of the main
piston 52 is formed with an outward sealing rib 62 which
engageg the inside of the lower cylindrical wall 42 in sealing
engagement. A downwardly facing annular stop 63 (Fig. 4)
extends inwardly of the piston 52 a short distance above the
windows 60.

Thus, the main piston 52 and the body 34 are, in effect,
a gtepped piston telascoping inside a stepped body. Between
them they define a pumping chamber 64. An inlet chamber 66
(Fig. 1) is defined by the lower cylindrical wall 42 and the
lower cubular portion 56.

The actuator 14 comprises a top wall 68 and a cylindrical
side wall 70. The side wall 70, as shown, is formed with an
annular hook 72 at its low.er end which, in assembly, is
pressed into the inward lip 74 about the upper end of the

cylindrical shell 18 of the closure 12 to retain the actuator.
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The dispensing spout 16 is an integral molded tube
extending radially of the top wall 68 and merging with a
downward unitary tubular axial riger 76. The top wall is
formed with an abbreviated downward annular ring 77 which
maets taper 32 on the retainer. ‘ As shown in Fig., 2, the
interior of the tubular riser 76 is formed with three evenly
gpaced inward ribs 78 with spaces 79 inbetween.

Thé lower end of the tubular riser 76 is formed (Fig. 4)
with a downward tapered abutment 80 which preferably
corresponds to the angle of the upward tapered abutment 55 of
the ingide surface of the main piston. As shown in Pig 1,
these tapers are spaced vertically from each other in the
first position to constitute a lgst-motion relationship.

The stem 84 is the valving element of the assembly (Fig.
4) . It comprises an elongate upper end 86 which is received
within the axial interior of the ri_.ser 76 and engages fixedly
the ribs 78 and is secured against any movement with respect
thersto by means of pronounced deteats 88. Intermediate its
ends the stem 84 is enlarged cutwardly to provide an annulax
8loping shoulder 90 which butts against a complementing

shoulder on the ribs 78 at the lower end of the tubular axial
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riser, thus assuring that the gtem will not collapse into the
riser 76 when the actuator is depressed.

Spaced downward from the shoulder 90 and above the lower
end 34 of the stem is an ocutward head 95 having an annular bi-
directional fin-type seal 96. This seal is connected by a
thin peripheral wab 97 to the rest of the stem 84. A spiral
spring; 98 has its upper end receiving the lower end 94 of the
stem and its .lower end receiving the central Spring mount 48.
It is a compression spring in the present environment and
gerves to urge the stem 84 upward at all times.

The operation of the pump will now be explained. When it
is desired to dispense lotion or other liquid from the con-
tainer (not shown), the actuator 14, normallyi in the first
position axially with respect to the piston shown in Fig. 1,
i3 depressed. 1In this process the rigidly joined-together
actuater 14 and stem 84 together as a unit are manually
pressed dowpyar{i-. Prior to any downward movement of the main
piston 52, there is a sliding movement of the actuator riser
76 down into the main piston 52 until the downward tapered
abutment 80 on the bottom of the riser 76 approaches and

engages the upward tapered abutment 55 inside the main piston.

In doing so, the lost-motion space between tha actuator and
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the piston, as indicated in Fig. 1, is eliminared for the
remainder of the downstroke. This elimination of lost-motion
Space has the effect of moving the bi-directional tin-type
seal 96 downward along the ﬁindows 60 of the pisten to a
gsecond position to open up a discharge aperture 100 above the
seal (Figs. 3,4).

Concinued downward movement of the main piston 52 as the
actuator is pushed down farther, pressurizes lotion in the
Purping chamber 64, causing it to escape upward through the
apexture 100 into the space sixrrou.ndj.ng the stem and then up
through spaces 79 between inward ribs 78 ang out the spout 16
to define a discharge path.

The lower iimit end of travel of the main piston 52 is
determined when the lower end 94 of the stem 84 engages the
central spring mount 48 and the ring 77 on the actuator 14
engages taper 3_3.

When or before the plston bottoma cut, as described
above, the user will release the actuator, permitting the
spring 98 to move the actuator spout/stem 8¢ upward. This
raising of the stem 84 causes the bi-directional fin-type seal
96 to move upward with respsct to the piston and the elongate

windeowe 60, closing the aperture 100. Simultaneously, a lower
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aperture 102 (Fig. 1) is opened as the seal 9§ exposes it.

The geal 96 engages stop 63 (Pig. 4). This reopens the lost-
motion spacing (Fig. 1). With the geal 98 driving upward
against stop 63, movement continues as the piston 52 rises and

5 @xpands the pumping chamber 4. Vacuum created thereby draws
fluid up the dip tube 46 into inlet chamber €6 and finally
through the aperture 102 to define an inlet path and into the
H pumping chamber 4.

. When the main piston flange and seal 58 move up and engage

° 10 the lower end of the downward lip 28 (Pig. 1), the upward limit
of travel 1s reached. In this first position,_ with the chambex
S 64 filled with lotion, the pump is ready for the next depression
stroke., If the chamber 64 is empty at the beginning of the
process, two or three strokes of the actuator may be necessary
15 to f£ill ic, This is a common characteristic of simp).e pumps of
et this type.
In the »dcﬁkard and upward movement of seal 96 with respect
to the windm;a 60, the seal may be regarded as a shuttle valv'e'.
FPig. 5 shows in first position a modified form of pump in
20 which the windows €0 shown in Fig. 3 are replaced by a
dischargg set of apertures 104 and an inlet set of apertures

106. The operation of the Fig. 4 embodiment is similar to the
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operation of the Fig. 1 embodiment except that, instead of the
upper portion of the windows €0 being open during the
discharge stroke, the discharge set of apertures 104 is c;pen.
Similarly, during the inlet stroke, instead of the lower
portion of the windows 60 being open, the lower set 106 of
apertures 104 is open.

In Figs. € & 7, a variation of the Fig. 1 embodiment, the
seal 96' in the first position not only covers the outlet
aperture 100' (Fig. 3) but also has its distal upper edge 96a’
engage the annular stop 63' in a seating relationship (Pig. 6,
7). The annular distal edge engages the horizontal annular
seat 63' in a valving off of the discharge path, doubly
assuring that the diacharge path is closed. As a result,
during the upstroke, the pumping chamber, in enlarging, is not
susceptible to leaks back from the discharge path through
aperture 100' into the chamber €4' and the drawing of liquid
up the dip .t:u.be' and inlet 66 is efficlent.

In the ;.’193. 6, 7 showings, the stop 63' has a downward
annular lip 633' about ite inner edge with an inclining
outward frusto-conical surface €3b which serves to center the
diséal annular edge 96a' of the upward fin of the seal 36 as

the stem approaches first position. It also wedges the
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annular £in edge 96a' outwardly, even further assuring the
aperture 100' is blocked.

The upward fin of seal 96' may be made of a diameter
slightly less than the inside diameter of the lower portion
56', relying on the outward enlargement of the fin in the
manner described to cloge the fin 96 radially outward over
aperture 100 as shown in phantem in Fig. 7. Having the molded
outer diameter of the upper fin 96 less than the inner
diameter of the lower tubular portion S6' asgures that that

€in will ride over the upper edge of the aperture 100' without

catching.
The embodiments of the invention as disclosed herein

simplify the structure of the parts and reduce liklihood of

leaks and other malfunctions. Also, in providing geparate

inlet to and discharge from the pumping chamber, the
embodiment 1mprpves pumping efficiancy.

Further variationa in the invention ars possible. Thus,
while the invention has been shown in only limited
embodiments, it is not so limited but is of a scope defined by
the following claim language which may be broadened by an
extension of the rigfn: to exclude others from making, using or
selling the invention as is appropriate under the doctrine of v

equivalencs.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS :

1.
comprising:
a.
b.
c.
qa.

A pump dispenser adapted to be mounted on a container

a stepped tubular body,

4 stepped tubular piston having a wall and
telescoping reciprocably inside the stepped
tubular body to define a pump chambar, the piston
being formed with aperture means in the wall
communicating between inside the tubular piston
and the pumping chamber,

a stem having an upper portion, and a sealing
head disposed in the stepped tubular piston and
adapted to occupy a first position closing the
aperture means above the head and exposing the

aperture means below the head to define an intake

path from inside the piston, and a second

‘position closing the aperture means below the
head and exposing the apertures means above the
head to define a discharge path upward bestween
the upper portion of the stem and the piston,

a spring digposed compressively between the stem
‘and body and urging the stem upward into first

position, and
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e.  alost-motion means between the stern and piston whereby downward
movement of the stem will first depress the head from first to second
position and then move the stem and piston downward in unison inside the

tubular body.

2. A pump dispenser as claimed in Claim | wherein the aperture means comprises an

elongate window.

3. A pump dispenser as claimed in Claim | wherein the aperture means comprises

separate inlet and discharge apertures.

4. A pump dispenser as claimed in any one of the preceding claims wherein the

sealing head comprises a bi-directional fin-type seal.

5. A pump dispenser as claimed in any one of the preceding claims including a stop

inward in the piston to limit the upward travel of the head to the first position.

6. A pump dispenser as claimed in Claim 5 wherein the sealing head comprises a bi-
directional fin-type seal defined by an inward annular fin-type seal having an upward

distal edge and the stop is annular and the distal edge seats on the annular stop.

7. A pump dispenser as claimed in Claim 6 wherein the annular stop has an inner

edge and is formed on the inner edge with a downward lip, the lip having a tapered

outward surface
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and as the seal approaches first pesition, the distal edge is

wedged by the tapered outward surface to engage the lowa;

tubular portion and cover the digcharge aperture.

8. A pump dispenser comprising:

a stepped cylindrical body having integral upper
cylindrical wall and lower cylindrical wall, the
diameter of the upper cylindricai'wall being
larger than the diameter of the lowar cylindrical
wall, the upper cylindrical wall baing stepped
inwardly at its lower end communicating with the
lower cylindrical wall,

a stepped cylindrical piston telescoping in said
body, the piston comprising an upper tubular
portion having an upward abutment surface and a
connecting lower tubular portion, a piston flange

and seal extending outward batween the portions

B and sealingly engaging about the upper

cylindrical wall of the body, the lower tubular

portion sealingly engaging about the lower

¢ylindrical wall, the stepped cylindrical body

and che stepped cylindrical piston defining a
pump chamber disposed hetween the upper

cylindrical wall and the lower tubular portion,
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the lowar tubular pertien and the lewer
cylindrical wall de‘fining an inlet path, the
lower tubular portion being formed with an ﬁpper
discharge apelrture and a lower inlet aperture and
an inward stop above the upper discharge
aparturas,

a vertical stem disposed centrally of the upper
tubular portion of the piston and spaced there-
from to define a vertical discharge path there-
between, the stem having an enlarged head at its
lower end wh;l.éh i3 in slidable sealing engagement
about the lower tubular portion ;)t the piston,
the stem being adapted to assume a first position
at which it covers the discharge aperture and
exposes the inlet aperture, and a second position

at which it covers the inlet aperture and exposes

.. ther discharge aperture,

an actuator secured to the stem and having a

spout and a vertical tubular riser portion tele-
scopingly engaging the upper tubular portion of
the piston and continuing the diacharge path to
the spout, the actuator having a downward

abutment surface in vertical alignment with the




-19-
upward abutment surface on the piston, the abutment surfaces being spaced

when the stem is in the first position, and

e.  aspring urging the stem upward into engagement with the inward stop on the

piston whereat the stem is in first position.

5 9. A pump dispenser as claimed in Claim 8 wherein the discharge aperture and inlet
aperture of the lower tubular portion of the piston are enlarged in directions toward each

other to constitute an elongate window,

10. A pump dispenser as claimed in Claim 8 or 9 wherein the sealing head comprises a
bi-directional fin-type seal defined by an inward annular fin-type seal having an upward

10 distal edge and the stop is annular and the distal edge seats on the annular stop.

11. A pump dispenser as claimed in Claim 10 wherein the annular stop has an inner
edge and is formed on the inner edge with a downward lip, the lip having a tapered

outward surface and as the seal approaches first position, the distal edge is wedged by

the tapered outward surface to engage the lower tubular portion and cover the discharge

15 aperture.

12, In a pump dispenser comprising:

a.  astepped cylindrical body,
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@ stepped piston telescoping in said body, the
piston having an upper tubular cutlet portiqn
having an upward abutment surface and. a connact -
ing lower tubular portiom having a wall, the
stepped cylindrical body and the stepped c¢ylin-
drical piston defining a pump chamber, the lower
tubular portion baing formed with an upper dis-
charge aperture and a lewer inlet aperture and an
inward stop above the hpper discharge aperture,
a vertical stem disposed centrally of the upper
tubular portien of the piston and spaced there-
trom to define a vertical discharge path there-
hetween; the stem having an enlarged head at its
lower end which iz in glidable gealing enéagement
about the lower tubular portion of the piston,

the stem being adapted to assume a firzst position

- at which it engages the stop and covers the dis-

charge apexture and exposes the inlst aperture,
and a second position at which it covers the in-
let aperture and exposas the discharge aperture,
an actuator secured to the sﬁem and having a
‘tubular Tisex riding. in the piston and having a

downward abutment surface in vertical alignment

o
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with the upward abutment surface on the piston, the abutment surfaces being

spaced when the stem is at the first position, and

e aspring urging the stem upward into engagement with the inward stop on the

piston whereat the stem is in first position,

wherein the inlet and the discharge apertures are in the wall of the lower tubular

portion of the piston.

13. A pump dispenser as claimed in Claim 13 wherein the upper discharge aperture
and inlet aperture of the lower tubular portion of the piston are enlarged in directions

toward each other to constitute an elongate window.

14, A pump dispenser as claimed in Claim 12 or 13 wherein the sealing head
comprises a bi-directional fin-type seal defined by an inward annular fin-type seal
having an upward distal edge and the stop is annular and the distal edge seats on the

annular stop.

15. A pump dispenser as claimed in Claim 14 wherein the annular stop has an inner
edge and is formed on the inner edge with a downward lip, the lip having a tapered

outward surface and as the seal approaches first position, the distal edge is
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wedged by the tapered outward surface to engage the lower

tubular portion and cover the discharge aperture.

16. A method of dispensing liquid comprising:

providing a piston having a central tubular-
walled extension, the extension being surrounded
by an annular pumping chamber, the extension
having a uniform inside diameter and having dis-
charge and inlet apsrtures longitudinally spaced

in the wall,

providing a stem having a sealing head sealingly

engaging about the wall of the piston, the head
adapted to agsume a first position relative to
the piston in which the sealing head covers the
discharge aperture and exposes the inlet aperture
and a second position in which the sealing head

exposas r.he discharge aperture and covers the

.- inlet aperture,

reciprocating the piston, and

shuttling tha sealing head between first and
second positions to cause liquid to intermitting-
ly pass into the inlet opening and out the dis-

charge opening as the piston reciprocates.
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17. A pump dispenser substantially as herein described with reference to any one of
the embodiments of the invention shown in the accompanying drawings.
18. A method of dispensing liquid substantially as herein déscribed with reference to
any one of the embodiments of the invention shown in the accompanying drawings.
DATED this 28th day of July 1998.
OWENS-ILLINOIS CLOSURE INC.

Attorney: STUART M. SMITH

Fellow Institute of Patent Attorneys of Australia
of BALDWIN SHELSTON WATERS

.
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