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(57) Abstract

A pump for dispensing liquid from a container com-
prises a cylinder (30) and a piston (36) having an interior
chamber (42) with a valve member (46) positioned therein,
the valve member having a cylindrical surface at one end
portion thereof. An inlet valve is provided and includes a
cylindrical sleeve (62) having a diameter sized to frictionally
engage, provide a liquid seal, and slide with respect to the
cylindrical surface of the valve member. The inlet valve
sleeve seats upon an annular ring (72) extending around the
inlet opening (32) of the cylinder and seals the interior
chamber of the pump with respect to the container. In ac-
cordance with an aspect of the invention, the pump may be
non-venting sich that a vacuum builds in the container as li-
quid is dispensed, and a sealing collar (18) is provided to
seal the pump with respect to the container.

. 2z
h7 \. /lﬂ
5 7 274
7 ? g
s 28
4 Y74
36— i 4":
¢ /i
195 <~
9z 18
38
98
08§ cLA-40
1137 R == 5z
3 14
\
24 iy :
40 JU— 45
q
% &
Ja/
58
62
66
P11 Vg
&4 L.
% \
3
N

7|




FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphilets publishing internationalappli-
cations under the PCT.

AT Austra GA Gabon MR Mauritania
AU  Australia GB  United Kingdom MW Malawi

BB Barbados HU Hungary NL Netherlands
BE Belgium IT Italy ; NO Norway

BG Bulgaria JP  Japan - RO Romania

BR Brazil KP Democratic People’s Republic SD Sudan-

CF Central African Republic of Korea . SE Sweden

CG Congo KR Republic of Korea SN Senegal

CH Switzerland LI  Liechtenstein . . SU  Soviet Union
CM Cameroon LK SriLanka TD Chad

DE Germany, Federal Republic of LU Luxembourg - TG Togo

DK - Denmark MC Monaco ' US  United States of America
F1  Finland MG Madagascar

FR France ML Mali




WO 85/04852 PCT/US85/00637

10

15

20

25

30

35

PUMP FOR DISPENSING LIQUID FROM A CONTAINER

BACKGROUND OF THE INVENTION

(1) Field of the Invention

The present invention relates to manually oper-
ated pumps for dispensing liquid from a container. More
specifically, the present invention relates to a non-
throttling dispensing pump of the type having a manually

operated actuator.

(2) Discussion of the Prior Art

A conventional non-throttling pump for dispensing
liquid from a container includes a cylinder having an
inlet for receiving liquid from the container through a
dip tube and a piston slidable reciprocally in the cylin-
der. The piston has an interior chamber having an open-
ing at one end thereof for dispensing liquid from the._
chamber. A valve member is positioned in the chamber and
has a dispensing valve at one end portion biased toward a
position closing the opening of the piston. The valve
member is movable under liquid pressure against the bias
away from the opening to dispense liquid from the cham-

ber.
Conventional non-throttling and throttling pumps
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have a ball-type inlet valvi for opening and closing the
inlet of the cylinder. Although various types of prior
art inlet valves have been proposed, a typical inlet
valve is a free floating ball which seats on a circular
valve seat. During the dispensing stroke of manual oper-
ation of the actuator, the ball valve seats to close the
chamber during the initial portion of the stroke of the
actuator. Because the valve member is biased toward a
position closing the dispensing opening of the piston, a
chamber is defined, and the chamber decreases in volume
as the actuator is pushed downwardly. As pressure builds
up in the chamber, the valve member éoéitioned in the

chamber is urged downwardly under liquid pressure against

its bias to dispense liquid from the chamber.

When the actuator is released and moves upwardly,
the ball check valve unseats and liquid is suctioned from -
the dip tube into the chamber, and the pump is ready for
another dispensing stroke.

An inlet valve using a ball-type check valve is
disadvantageous for several reasons. During the initial
portion of the actuator stroke, and prior to buildup of
substantial pressure in the chamber, the check valve is
held in a closed position by gravity. In instances where
the pump is turned to a position other than vertical, the
check valve may not seat during initial portion of the
stroke of the actuator, and thus the volume of the liquid
dispensed may be decreased and throughout a series of
actuations the volume dispensed may be erratic. During
filling of the chamber as the actuator is released and
moves upwardly, the ball-type check valve tends to inhib-="
it smooth flow of liquid up into the chamber for the next
stroke. i '

Several prior art dispensing pumps have attempted
to avoid use of a ball-type check valve. U.S. Patent
4,025,046 to Boris discloses an inlet valve wherein a
cylindrical sleeve slides over an elongate tubular projec-
tion. However, since the tubular projection is elongate,
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the cylindrical sleeve, which cooperates with this tubu-
lar projection to form a seal, permits inflow of liguid
into the dispensing chamber only during a latter portion
of the return stroke. The pump may be operated so that
full return of the actuator is not permitted. For ex-
ample, a person may use the pump by pressing the actuator
downwardly for a full stroke, and then permit the actua-
tor to rise under its bias to half of the length of its
return stroke, which movement is insufficient to open the
valve. The person will then push downwardly again expec-
ting further dispensing of liquid. With the device dis-
closed in the Boris patent, liquid doeé-not flow into the
dispensing chamber during the initial portions of the
return stroke of the actuator, and thus a person opera-
ting the pump in the manner described, will not dispense
any liquid.

U.S. patent 4,212,332 to Kutik et al discloses a'
manually operated pump wherein the floating valve .is
slidable with respect to the actuator. The floating
valve has a generally cylindrical configuration with
inwardly bent fingers at its upper region which friction-
ally engage the outside of the cylindrical actuator but
which permit flow of liquid between the fingers. Each of
the fingers is biased to engage the actuator tightly but
yield to permit the actuator to slide with respect to the
valve when a tapered valve tip on the lower ‘portion of
the floating valve seats on a valve seat. With the pump
disclosed in the Kutik et al patent, once the tapered tip
seats on the valve seat, the liquid pressure inside the
floating valve is équal towtherliquid pressure on the
outside of the floating valve because there are ports
permitting fluid communication between both the inside
and outside of the valve. Because of this pressure equi-
librium, the valve disclosed in Kutik et al patent would
not function in a conventional non-throttling pump,
wherein a pressure differential is necessary to move the

valve member.
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Other U.S. patents of interest include U.S.
Patent 4,230,240 to Meshberg and U.S. Patent 4,215,805 to

Giuffredi. .

SUMMARY OF THE INVENTION

A pump in accordance with one aspect of the pre-
sent invention iﬁcludes an inlet valve for opening and
closing the inlet of the pump.- The pump includes a cyl-
inder, a piston having'an interior chamber and a valve
member positioned in the chamber. The valve member has a
dispensing valve at one end portion biesed toward a posi-
tion closing and opening in the upper end of the piston
at the 'top of the chamber.; The opposite end of the valve

member includes an elongate cylindrical surface that .
coacts with an inlet valve to provide for sealing of tﬁe
inlet opening during dispensing and opening of the inlet
to allow suctioning of liquid into the dispensing chamber
during the return stroke of the actuator. o
The inlet valve has a cylindrical surface that-
has a diameter sized to frictionally engage, provide a
liquid seal, and slide with respect to the cylindrical

surface of the valve member. The inlet valve moves with

 the cylindrical portion of the valve member until it is

seated on the inlet. Thereafter, the inlet valve slides
with respect to the,¢Y1ihdrica1 end portion of the valve
member during further travel of the valve member with
respect to the cylinder. The movement of the piston
reduces the volume of the dispensing chamber thereby
increasing the pressure in: the. chamber to provide a positive

pressure differential between the_chamber and the ‘container

"which holds the liquid. The pressure differential forces

the inlet valve against the inlet to seal the chamber
with respect to the container. The positive pressure
differential provides a tight seal that prevents seepage
of liquid back into the liquid container during the
dispensing stroke._’Because'the inlet valve does not work
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under a gravity principle, the pump may be operated at
any angle thereby providing a distinct advantage over
conventional ball check valves.

When hand pressure on the actuator is released
and the valve member moves upwardly under its bias, the
frictional engagement of the valve member with the inlet
valve immediately pulls the inlet valve off of its seat
thereby permitting suctioning of liquid from the ccntain-
er. Thus, liquid is suctioned from the container during
the entire retﬁrn stroke of the actuator. If a person
operating the pump repetitively depresses the actuator
without permitting the actuator to return to its upper-
most position, the mep will dispense the liquid suctioned
during *the segment of the return stroke.

In. accordance with one aspect of the invention,
the inlet valve comprises a generally cylindrical sleeve
having a cylindrical surface on its interior. The sleeve
has an inner diameter sized to frictionally engage the
elongate cylindrical surface of the valve member. The
inlet comprises an opening circumferenced by an annular
ring protruding upwardly from the floor. The ring has an
outer diameter sized to fit within the sleeve. When the
cylindrical sleeve seats on the ring and the pressure
differential increases, the sleeve is forced radially
inwardly‘against the ring to seal the inlet opening.

When the actuator is released, the inlet valve, which is
in frictional engagement with the valve member is pulled
upwardly by the friction as well as a suction force to
immediately open the inlet. The ring surrounding the

-inlet opening has a relatively small height so that the

suctioning of liaquid is permitted during the initial
portion of the upstroke of the sleeve.

In accordance with another aspect of the inven-
tion a sealing ccllar for use in sealing the pump with

respect to the container is provided. A conventional

. container has a radially protruding flange to which the

pump must be attached. In accordance with the present
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invention, a sealing collar is provided and comprises a
resilient body having a central aperture for receiving

the pump. The body includes at its periphery a circular

- sealing ring having a generally U-shaped cross-section.

The cross-section has a floor for contacting the contain-
er flange, and an inner and outer sidewall having a space
therebetween the outer sidewall at the bottom thereof
includes a wedge-shaped sealing member which is forced
into a space between the container flange and a mounting
cup. : '

The seal collar is installed onto the container
flange with the use of a mounting cup having an upper end
portion which engages the pump and a lower end portion
that is crimped around the bottom lip of the bottle flange.
The mounting cup holds the pump in place with-respect to
the container. Whén the sealing collar is installed with
the use of a mounting cup, the U-shaped ring is com-
pressed radially inwardly and simultaneously pressed
downwardly against the-flange. The floor of the U-shaped
ring is deformed upwardly into the space between the two
sidewalls by a circular bead on the upper surface of the
flange. At the same time, the sidewalls are urged down-
wardly so that the floor at two areas contacts the flange
of the container. The two circular areas of contact
between the sealing collar and the bead provide a double
seal. Moreover, the downward pressure of the mounting
cup on the outer sidewall of the seal forces a wedge-
shaped sealing member into the space between the edge of
the flange and the mounting cup thereby providing a tight
seal.

— - In accordance with another aspect of the inven-
tion the pump is air tight, that is, the pump is "non-
venting". Because the volume of liquid dispensed is not
replaced with air, a partial vacuum builds in the
container. Through design'of the pump components, and
use of an inlet valve that does not function on a gravity
principal, a pump in accordance with one aspect of the
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invention will function with a partial vacuum in the
container. |

Additional advantages of a pump in accordance
with the present invention will be apparent from the
detailed description of the invention with reference to

the drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1, 2, 3, and 4 are cross-sectional views of
a pump in accordance with the present invention in various
states of operation; '
’ FIG. 1 shows the pump in its rest- position;

FIG. 2 shows the pump in the position wherein
liquid is dispensed;

FIG. 3 shows the pump wherein the actuator has
been fully depressed;
o FIG. 4 shows the pump in a position wherein
liquid is being suctioned from the container; and

FIG. 5 shows an exploded sectional view.of a
mounting cup, a sealing collar and the bead of the con-
tainer which holds the liquid;

FIG. 6 shows a perspective view, partially sec-
‘tioned away, of the pump shown in FIGS. 1-5 in the
position of FIG. 4; _

- FIG. 7 shows a perspective view, partially sec-

tioned away, of the pump shown in FIGS. 1-5 in the

position of FIG. 2; and
FIG. 8 is a perspective view, partially sectioned

away, of an alternative embodiment of a pump in accordance

with the present invention.
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DETAILED DESCRIPTION OF THE INVENTION

Referring to Figures 1 through 7, a pump-in
accordance with the present invention is shown. Figure 1
shows a cross-sectional view of the pump in its rest
position. The pump 10 has an actuator 12 attached thereto
and is secured to a container 14 by the use of a mounting

~cup 16. A sealing collar 18 seals the pump with respect
to the container 14'and with respect to the piston stem
10 to prevent or reduce evaporation of liquid from the
container and contamination of the liquid stored in the
container by leakage of air into the éoﬁtainer._

The actuator 12 includes an ﬁpper surface 20 for
fingef actuation as well as a pozzle»22 to disperse liquid
in a fine, aefosol spray as shown at-reference character
24 of Figure 2. The actuator has a cylindrical recess 26
for snugly receiving the upper portion 28 of the pump 10.

The pump 10 will now be described in detail. The
pump includes a cylinder 30 having an inlet 32 for re-
ceiving liquid from the container 14. The inlet has
secured thereto an elongate dip tube 34 which extends to
the bottom of the container 14 and functions as a conduit
for delivering liquid to the pump. A piston 36 is
slidable within cylinder 30. The piston includes a lower
skirt 38 having a-diameter sized to snugly engage the
interior wall 40 of cylinder 30. The piston is slidable
reciprocally in the cylinder 30 and has an interior
chamber 42 along its length. The piston has an opening
A4 at one end thereof for dispensing liquid from the
chamber ‘and is slidable through a downward stroke from
the position shown in Figure 1 to the position shown in
Figure 3. When finger pressure is released from the
aétuator-lz, the piston will move under spring bias from
the position shown in Figure 3 to the position shown in
Figure 4.

A valve member 46 is positioned in the chamber
42. The valve member 46 includes a dispensing valve 48 at
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one end portion biased toward a position closing the
opening 44 of the piston. The valve member includes a
radial protrusion 50 that defines beneath it an annular
recess 52 for receiving the uppermost coil 54 of helical
spring 56. The helical spring 56 biases the valve member
upwardly toward the position shown in Figure 1. Because
the dispensing valve at the top of the valve member is in
contact with the upper portion of the piston, the helical
spring also biases the piston to its uppermost position
as shown in Figure 1. The valve member 46 is movable
under liquid pressure against the bias of spring 56 away
from the discharge opening 44 to dispensé liquid from the
chamber of the pistoﬁ. Thus,nliéuid is dispensed only
when tHere is sufficient pressure build-up to move the
valve member 46 against the bias of helical spring 56.

As soon as pressure is relieved by the dispensing of
liquid, the valve member returns under the force of the
helical spring to prevent or minimize drippage of liquid:
This type of pressure actuated pump is termed a
"non-throttling"” pump.

The lower end portion 58 of the valve member,
which is also termed a "tail", has an elongate cylindri-
cal surface 60. An inlet valve is provided for closing
and opening the inlet 32. The inlet valve 62 includes a
cylindrical surface 64 which has a diameter 66 sized to
frlctlonally engage, provide a liquid seal, and slide
with respect to the cylindrical surface 60 of the tail 58
of the valve member. The inlet valve 62 comprises a
generally cylindrical sleeve having the cylindrical sur-
face 64 on its interior. o

The cylinder 30 has a floor 70 adjacent the inlet
32. The inlet opening 32 is circumferenced by an annular
ring 72 prajeéting upwardly from the floor 70. The ring
72 has an outer diameter sized to fit within the sleeve,
that is, its diameter permits the sleeve 62 to completely

surround the ring as shown in Fig. 2.
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In accordance with a preferred aspect of the in-
vention, the r1n§'72 includes an outer surface 74
taperlng 1nwardly as it extends upwardly from the, floor.
The outer surface 74 provides a seat upon which the in-

‘terior cylindrical surface 64 of the sleeve seats to

close the inlet. As shown by a comparison between Figures
1 and 2, as the sleeve contacts the outer surface 74 of

the ringi72 it is deformed slightly radially outward of

. thereby providing a tight fit between the sleeve and the

outer wall 74 .of the ring. It should be noted that the
ring 72 is tapered so that when the sleeve is moved up-
wardly,_lnflow of liquid through the inlet is permitted
as soon as the actuator moves upwardly by release of
finger® pressure. o

The 1nter10z cylindrical surface of cylinder 30
includes a stepped portion 80 which retains the end of
helical spring 56 between it and the cylindrical sleeve.

The spring forms a protrusion at its bottom coil that

limits upward travel of the sleeve. The sleeve has an
annular stop surface 82 that projects radially outwardly
from the outer surface of the sleeve. As the sleeve'
moves upwardly, this stop surface contacts the end coil
of helical spring 56 thereby‘preventing further upward
movement of the sleeve.

The sequential steps of operation of the pump

" will now be described. When the pump is initially

shipped, the interior chamber is filled with air and the
pump must be primed. Since the air pressure in the cham-
ber developed by downward movement of the piston is not
sufficient to operate the valve member and move it away
from the dispensing opening 44, a land surface 90 is
provided on the interior surface of the cylinder. As the
skirt 38 of the piston moves over the land area 90, an
air space is provided which permits air to move past the
piston into an empty volume 92 and through a space 94 .
between the container and the outer wall of cylinder 30
(Fig. 3). The path of the air is shewn in 'Fig.3 at



10

15

20

25

30

35

WQ 8?/04852 PCT/US85/00637

- 11 -

. arrows 96a and 96b. The space 92 is'provided by the

absence of annular flange 98 in at least one segment of
its arc. More specifically, annular flange 98 extends
circumferentially around the top of the cylinder except
at one or more points whérera gap or space 92 is pro-
vided.

Once the pump is primed, the actuator 12 is de-
pressed with réspect to the container 14 by finger force
on upper surface 20. As shown in .the comparison between
Figures 1 and 2, as the actuator 12 is moved downwardly,
the piston is also forced downwardly and slides with
respect to cylinder:;30. The tail ena portion 58 of the
valve member moves the sleeve 62 to the position shown in
Fig; 2. As the actuator 12 is depressed further, the
iiquid préssure in the dispensing chamber builds up and
forces the sleeve radially inwardly against the ring 72.
Further movement of the piston provides sufficient force
to overcome the frictinal engagement between the tail 58
of ﬁhe valve member and the interior cylindrical surface
of sleeve 62 so that the tail of the valve member slides
with respect to the sleeve from the position shown in
Fig. 2 to the position shown in Fig. 3. It is important
to note that during the movement of the various compo-
nents of the pump from the position of Fig. 2 to the
position of Fig. 3, the interior pressure Pl inside the
cylindrical sleeve is maintained at a pressure substan-
tially equai to that of the head space in the bottle or
container 14, while the pressure P2 on the outside of the
sleeve 62 increases. Because of this positive pressure '
differential, the réé{iiént deformable sleeve is pressed
tightly against the ring 72 and €ail end 58 and seals the
chamber 42-with respect to the container 14. Thus, it is
important that the cylindrical sleeve be sized to provide
a liquid seal between it and the tail of the valve body
so that the pressure inside the sleeve is maintained at
the pressr:e of the container and liauid is prevented
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from flowing back into the container. The maintainence
of the low pressure inside thercyiindrical sleeve also
permits the valve member 46 to slide with respect to the
sleeve 62 due to the pressure differential between the
chamber and inside the sleeve 62.

Once the dispensing stroke of the actuator has
been completed as shown in Fig. 3, and finger pressure is

released from the actuator, spring 56 forces the piston

and the valve body upwardly. Referring in particular to

Figure 3, it is noted that the lower end of sleeve 62 is
in contact with outer surface 74 of the ring 72. As soon
as the actuator is released, the sleeve-is pulled
upwardly by the valJe element 46 and away from tﬁe ring

' 72 thus permitting suctioning of liquid as.shown at arrows

98 in Figure 4. It can be appreciated that since the .
movement of sleeve 62 is independent of gravity, the pump

" may be operated at various angles other than vertical and

the sleeve properly functions to seal. This is not the
case with a conventional ball-type check valve. .

As the sleeve moves upwardly, the stop surface 82
contacts the lowermost coil of helical spring 56 and is
prevented from further upward moveﬁent. This stop
surface maintains the sleeve in close proximity to the
ring.72 so that when the actuator is depressed agaln,
immediate sealing.takes place.

Preferably; the pump is operated in such a manner
that the actuator and the internal components move through
a full stroke to the position shown in Fig. 3. However,

- persons may actutate the pump by moving the actuator

through only a portion of the stroke. With a pump in ac-
cordance with the present invention, as soon as. downward
travel of the actuator begins the sleeve seals the in-

terior chamber with respect to the container thus per-

mitting dlspenSLng upon buildup of pressure. Aas soon as

the actuator begins to move upwardly, the sleeve moves
away from the ring, and liquid is permitted to be suc-
tioned into the dispensing chamber. Thus, even if the



10

15

20

25

30

35

wo 85/04852 - PCT/US85/00637

- 13 -

pump is actuated improperly through.only a portlon of its
stroke, dispensing still occurs. — '

Referring to Fig. 5, a sealing collar in
accordance with the present invention will now be
described. The sealing collar 18 comprises a resilient
body made of polyethylene or other resilient material.
The collar has a central aperture 100 for receiving the
piston 10 of the pump. The collar at its periphery
includes a circular sealing ring 102 having a generally
U-shaped cross-section.The ring has a floor 104, an inner
sidewall 106 and an outer sidewall 108. The sidewalls
106 and 108 have a space 110 therebetween for

accomodating the bead 115 on the upper surface 112 of

-the flange 114 when the pump is assembled. The bead 115

protrudes upwardly from the upper surface 112 of the
flange 114 and extends in a circle around the flange.

The annular outer sidewall 108 includes at the
bottom thereof a sealing member 109 that has a wedge-
shaped cross-section. This sealing member extends around
the entire periphery of the seallng collar. The wedge-
shaped sealing member 109, as will be described herein-
after, is driven into a space between the mounting cup 16
and the rounded flange of the bottle to provide a liquid
and air—tight seal between the sealing collar and the

‘bottle flange.

As shown in Fig. 5, the mounting cup wall 17 has
an inner diameter 116 which is smaller than the outer
diameter 118 of the outer sidewall of the U-shaped ring.
Also, as shown in Figures 2 and 5, the height of the
outer sidewall 108 is sized so that it is compressed
axially when the mounting cup 16 is attached to the con-
tainer flange 114. As shown in the drawings, the
mpuntinchup 16 is crimped onto the bottle flange.
However, it should be understood that other manners -of
securement may be used, such as a threaded mountina cup
which is screwed to a threaded bottle flange.-
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Referring to Figure 2, the sealing collar 18 is
shown assembed with the other components of the pump. As
the mounting cup 16 is crimped over the lower lip 113 of
flange 114, the outer sidewall 108 is compressed'axially
so that the wedge-shaped seal 109 is forced downwardly
into the space between the rounded segment of the flange
114 and the interior surface of wall 17 of mounting cup
16. This wedge-shaped seal 109 provides a liquid and
airtight seal between the flange 114 of the bottle and

the sealing collar. In addition, when assembly occurs,

bead 115 is forced upwardly into floor 104 of the sealing
collar and as shown in a comparison between Figs. 2 and
5, deforms the floor upwardly into space 110. This
second deformation provides an additional seal to prevent
liquid and air leakage.

A rim 126 extends radially inwardly from the
inner sidewall 106 of the U-shaped ring. A radially
projecting flange 98 of the cylinder 30 fits over the rim
126 and holds the rim in contact with the container
flange 11l4. Also, the inner sidewall 106 is compressed
and forced radially downwardly to urge the floor 104 into
contact with the upper surface of flange 114. Since
both sidewalls 106 and 108 are axially compressed and
forced downwardly against the upper surface of flange
114, a seal having two discrete areas of contact is
provided and produces an effective liquid and air seal.

In accordance with one aspect of the invention,
the pump is non-venting.  As shown in Figure 4, the cen-
tral aperture 100 of the sealing collar 18 includes a
sleeve 132 which projects downwardly and radially
inwardly so that when the piston is positioned in opening
‘100, the sleeve is deformed slightly and,contacts'the
piston about its circumference. The sleeve remains in
contact with the pistoh throughout pump actuation so'that_
it precludes or minimizes the incursion of air into the
container. The sléeve also acts as a wiper to eliminate
or minimize the escape of liquid from the container.
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As shown 'in Figs. 1 and 2, 'the piston iﬁcludes an annular
groove 138 into which the-éleeve 132 seats when the pump
is in a rest position. The seating of the sleeve in the
annular groove 138 prevents incursion of air into the
container when the dispensing device is stored over
prolonged periods of time. Sleeve 132 is preferably
integrally formed with ceiling collar 18 and, as shown in
Fig. 4, is supported on a vertical post 133 that has an
annular shape. A radially extending bridge 135 secures.
sleeve 132 to the vertical annuiar post 133. Since the
sealing collar 18 is made of a resilient plastic material
and sleeve 132 has a,relatively small thickness, the '
sleeve J132 remains flexible during pump actuation. As
shown in Flg. 5, the sleeve 132 has a frustoconical shape
before the’ piston is inserted into opening 100. When the
piston is inserted, as shown in Fig. 4, the sleeve 132 is
deformed slightly radially outwardly and is in contact
with the surface of the piston.

In a conventional pump, a vent is provided to
permit entry of air into the container to replace the
liquid displaced from the container. A conventional pump
provides a vent so that a vacuum will not build up in the
container, but is disadvantageous in that liquid may leak
through the vent. . In accordance with one aspect of the
invention, the pump is non-venting and a build up of a
partial vacuum in a container is permissible. The
advantage of a vacuum in the container is that the amount
of air in contact with the liquid is reduced and leakage
of liquid will not occur. Liguids which are readily
oxidized or deteriorate in air may be stored over a
relatively longer period of time.~ For example, in the
case of perfumes, it is desirable to prevent oxidation of
the liquid which may alter the fragrance of the perfume.
The partial vacuum occurs as liquid is dispensed.

A non-venting pump in accordance with the present

invention can be actuated with a vacuum in the container
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_,becauée';he diametgr of therstem 28 of the piston 36 is of

‘reduced size thereby minimizing the force of the vacuum
oh.thé’piston. A pump in accordance with the present
invention may have a rélatively small diameter piston stem
28. If a piéton stemrhaving a large diameter stem is used
with a non-venting pump wherein a vacuum occurs in the
contéiner, the forces on the piston may be such that a

stronger helical spring is required, thus requiring

~ excessive finger pressure for actuation.

It is desirable to keep the spring force under two
-pounds. Thus, in prior art pumps, a vent was provided so
that a vacuum would not occur and the size of the spring
could be reduced. :In the design of the present pump, by
selegting a piston stem having a relatively small diameter
the pump will function with a vacuum in the container
‘because the force of the spring bias overcomes the force
of the partial vacuum on the piston.

Referringrto Fig. 8, an alternative embodiment of
an inlet valve is disclosed. The;upper portion of the
pump remains as described with respect to Figs. 1-7. How-
ever, the inlet valve has been modified so that the cy-
‘lindrical sleeve slides within the tail of the valve mem-
ber rather than outside the tail of -the valve member.
Valve member 246 includes an elongate cylindrical hollow
portion-245 which receives cylindrical sleeve 247. The
outer diameter of sleeve 247 is sized to fit tightly
within the inner diameter of valve member 246 and annular
ring 248 extends upwardly from the flooz.249 of the cyl-
inder 250. The sleeve 247 includes stop surfaces 251

which functions in a manner similar to stop surfaces 82,

~ and limits the upward travel of the cylindrical sleeve. =

A pump in accordance with the present invention °
has a reduced number of compdnents in that a complicated
non-throttling mechanism has been eliminated and this
function is combined with the inlet check valve. Alsg,
if desired, the entire pump may be constructed of non-
rubber materials, which in conventional pump; tend to
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contaminate the product being dispensed.
In summary, a pump in accordance with the present

invention is particularly advantageous in that it may be

operated in various positions, and the check valve does

not depend upon gravity for operation. The pressure build

up in the dispensing chamber forces the inlet valve
against its seat thereby making a firm, liquid tight seal

during the dispensing stroke.
As soon as finger pressure on the actuator is

released, the piston, the valve member, and the inlet
valve sleeve move upwardly under spring bias. The sleeve
immediately unseats from its seat thus .permitting immedi-
ate suctioning of l1iduid into the chamber.

~« In accordance with another aspect of the inven-—
tion, the pump is attached to the flange-of a convehtiqnai
container with the use of a unique sealing collar having a
wedge-shaped sealing member which is forced into a space
between the mounting cup and the rounded flange of the

bottle to provide an effective seal.
It should be understood that although specific

embodiments of the invention have been described herein in
detail, such description is for purposes of jllustration
only and modifications may be made thereto by those
skilled in the art within the scope of the invention.
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Claims:

1. A non-throttllng pump for dispensing llquld
from a container comprising:

a cylinder having an inlet for receiving lig-
uid from said container:

a piston slidable reciprocally in said cyl-
inder, said piston having a interior chamber along its
length and having an opening at one end thereof for dis-
pensing liquid from said chamber, said piston being
slidable against a bias through a downward stroke and

" with said bias through an upward stroke;-

a valve member positioned in said chamber and
havinge a dlspenSLng valve at one end portion blased
toward a position closing said opening, said valve member
moveable under liquid pressure against said bias away from
said opening to dispense liquid from said chamber; said
valve member having a second end portion having a cylin-
drical surface;

an inlet valve for opening and closing said
inlet of said cylinder, said inlet valve including a cyl-
indrical surface having a diameter sized to frictionally
engage, provide a liquid seal, and slide with respect to
said cyllndrlcal surface of said valve member, said inlet
valve moving with said second end portion of said valve
member until seated on said inlet, said.inlet valve
sliding with respect to said valve member end portion
durihg further travel of said valve member with respect to
said cylinder, said movement of said piston reducing the
volume of said chamber thereby increasing pressure in said
chamber to provide a positive préssure ﬂifferential be-
tween said chamber and said contaiﬁer;;séid pressure dif-
ferential forcing said inlet valve against said inlet to

~seal said chamber with respect to said container, said

inlet valve moveable with said valve member during an
initial portion of said upward stroke of said piston to

open said inlet.
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2. A pump according to Claim 1 wherein said inlet
valve comprlses a cyllndrlcal sleeve having said cylln-
drical surface on its interior, said sleeve hav1ng an
inner diameter sized to frictionally engage said cylln-
drical surface of said valve member.

3. A pump according to Claim 1 wherein said inlet
valve comprises a cylindrical sleeve having said cylin-
drical surface on its exterior, said sleeve having an
outer diameter sized to frictionally engage said cylin-
drical surface of said valve member. '

4. A pump according to Claim 2 wherein said
cylinder has a floor adjacent said inlet, said inlet com—
prising an opening circumferenced by an annular ring pro-
jectiny upwardly from said floor, ‘said ring hav1ng an
outer diameter sized to fit within said sleeve, sa1d pres-
sure differential during operatlon of said pump forcing
said sleeve radially inwardly agaxnst said annular ring to
seal said inlet opening.

5. A pump according to Claim 4 wherein said
annular ring includes an outer surface, said outer surface
tapering inwardly as it extends upwardly from said floor,
said outer surface providing a seat upon which said
interior cylindrical surface of said sleeve seats to close
said inlet. '

6.. A puﬁg according to Claim 5 and further in-
cluding means limiting travel of said sleeve between said
closed poeitibn and an open position.

7. A pump according to Claim 6 wherein said
travel limiting means comprises a protrusion extending
radially outwardly from said sleeve, and a stop secured

"with respect to said cylinder for engaging said protruslon
to limit upward travel of said sleeve.

éf,’é pump according to Claim 7 wherein said
frlctlonal engagement between said valve member and said
sleeve provides for upward movement of said sleeve as said
piston is biased and moves upwardly to permit filling of
said chamber durlng substantlally the entlre upstroke of
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said piston. e :

9.° A pump according to Claim 5 wherein said
sléevercomg;iseé'a resilient déﬁdr@aﬁie material, said
inner diameter of said sleeve béing smaller than the outer
diameter of said annular ring at said floor and being
larger than the outer diameter of said annular ring at
the top thereof, said sleeve during pump actuation moving
do&nwardly and seating on said annular ring at a position
intermediate with said top and said floor, said sleeve
being deformed radially outwardly by said ring and pro-
viding liquid-tight seal with reépect to said ring.

10. A pump according to Claim 1 wherein saig
piston includes an arnular ‘skirt, said skirt contacting
and: prov1dlng a seal with said- cyllnder, said piston being
_moveable through a stroke hav1ng an end portion, said

, cyllnder 1nclud1ng means for deformxng said skirt during
said end portion of said stroke to break said seal and
permit passage of air. .

11. A sealing collar for use in a liquid dispen-
sing device having a pump secured to a container having a
radially protruding flange, the collar comprising:

a resilient, deformable body having a central

5 aperture for receiving said pump, said body having at its

_ periphery a circular sealing ring having an annular outer
sidewall, said sidewall including at the bottom thereof a
wedée-shaped sealiﬁg member.

12.’.A sealing collar according to Claim 11 wherein
said circular sealing ring has a generally U-shaped cross
.seciion, said ring having a floor for contacting said con-

talner flange, an inner 51dewa11 spaced from said outer

5"' 51dewall, said sidewalls extending upwardly from said

f;gor,and having a space therebetween.
13, A -sealing collar according to Claim 12 and
- further including a sleeve projecting from said central
apertute downwardly and radially>inward1y, said sleeve
teceiving a moveable member of said pump” which siides with

5' " respect to said sleeve, thereby providing a liquid and

]
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‘'a cylinder having an inlet for receiving .

" liquid from said container, said inlet being circumfer-

enced by a ring projecting upwardly from a floor adjacent
said inlet;

a piston slidable reciprocally in said cylin-
der, said piston having an interior chamber along its
length and having an opening “at one end thereof for dis-
pensing liquid-from said chamber, said piston being
slidable against a bias through a downward stroke and with
said bias through an upward stroke;

a valve member bositioned in said chamber and
having a dispensing valve at one end portion biased toward
a position closing séid opening, said valve member move-
able uhder liquid pressure against said bias away from
said opening to dispense liquid from saidvchamber,'said
valve member having a second end portion having an elon-
gate cylindrical surface;

a generally cylindrical sleeve hav1ng a cylin-
drical surface on its interior, said sleeve having an
inner diameter sized to frictionally engage, provide a
ligquid seal, and slide with respect to the elongate cylin-
drical sleeve moving with said elongated cylindrical end
portion of said valve member until seated on said inlet
said rlng of said inlet having an outer diameter size to
flt w1th1n ‘said sleeve, said sleeve sealing the inlet,
said cyllndrlcal sleeve sliding with respect to said valve
body during. further travel of said valve member with
respect to said cylinder, said movement of said piston
reducing the volume of said chamber thereby increasing
the liquid pressure in said chamber to provide a positive
pressure differential between said chamber and said con-
tainer, said positive pressure differential forcing said
sleeve radiéliy inwardly against said annular ring to seal
said inlet opening.

19. A non-throttling and non-venting pump for
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a cylinder having an inlet for receiving

liquid from said container, said inlet being circumfer-

enced by a ring projecting upwardly from a floor adjacent
said inlet; ' ,

a piston slidable reciprocally in said cylin-
der, said piston having an interior chamber along its
length and having an opening at one end thereof for dis-

pensing liquid-from said chamber, said piston being

 slidable against a bias through a downward stroke and with

said bias through an upward stroke;

a valve member bositioned in said chamber and
having a dispensing valve at one end portion biased toward
a position closing séid opening, said valve member move-
able uhder liquid pressure against said bias away from
said opening ﬁo dispense liquid from said chaﬁber,'said
valve member having a second end portion having an elon-
gate cylindrical surface; '

a geﬁerally cylindrical sleeve Having a cylin-
drical surface on its interior, said sleeve having an
inner diameter sized to frictionally engage, provide a
liquid seal, and slide with respect to the elongate cylin-
drical sleeve moving with said eiongated cylindrical end
portion of said valve member until seated on said inlet
said ring of said inlet having an outer diameter size to
£fit withiﬁ:said sleeve, said sleeve sealing the inlet,
said cylindrical sleeve sliding with respect to said valve
body duriﬁg-fu:ther'travel of said valve member with
respect to said cylinder, said movement of said piston
reducing the volume of said chamber thereby increasing
the liquid pressure in said chamber to provide a positive
pressure differential between said chamber and said con-
tainer, said positive pressure differential forcing said
sleeve rad}éliy inwardly against said annular ring to seal
said inlét‘opening. '

19. A non-throttliﬁg and non-venting pump for-
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dispensing liquid from a container. in which a partial
vacuum builds as the liquid is dispensed comprising:

a cylinder having an inlet for receiving
liquid from said container: 7

sealing means between said cylinder and said
container for providing a substantially airtight and
liquid tight seal during operation of said pump;

a piston slidable reciprocally in said
cylinder, said piston having a interior chamber along its
length and having an opening at one end thereof for
dispensing liquid from said chamber, said piston being
slidable against a spring bias through a downward stroke
and with said bias ghrough an upward stroke;

g - sealing means between said piston and said
cylinder for providing a substaﬁtially airtight and liquid
tight seal during operation of said pump and permlttlng
said plston to slide with respect to said cyllnder,

a valve member positioned in said chamber and
having a dispensing valve at one end portion biased by
said spring bias toward a position closing said opening,
said valve member moveable under liquid pressure agalnst
said sprlng bias away from said opening to dlspense 11qu1d

from said chamber.
an inlet valve for opening and closing said

‘1nlet of said cylinder;

said plston belng sized so that a force of the
partial vaouum thereon is overcome by a force provided by
said spring bias.

20. A pump according to Claim 19 wherein said
piston and cylinder sealing means comprises a resilient
sealing collar having a central aperture for slidably
receiving sald piston, said collar having a frustoconical
sleeve pro;ectlng downwardly and radially 1nwardly of said
aperture, said piston having a cylindrical outer surface
engaging a deforming said frustoconical sleeve to provide
a cylindrical area-of contact between said sleeve and said

piston during pump actuation.
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