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Description

—  This invention relates generally to improve-
ments in dispensing pumps of the type set forth in
U.S. Patent No. 4,618,077.

Such manually actuated dispensing pump has
a pump body capable of being mounted via a

~closure cap at the upper end of a container of
aguid product to be dispensed, the pump body
extending generally transversely above the closure
cap. The pump body includes outwardly opening
cylinder means providing at its inner end region a
pump chamber for a manually reciprocable piston.
The pump has a valve controlled inlet passage
terminating in an inlet port opening into the pump
chamber, and a valve controlled discharge passage
leading from the pump chamber. The pump cyl-
inder means has a vent port positioned outboard of
the pump chamber and in open communication
with the interior of the container. The piston has a
pair of spaced, annular piston seals defining an
annutar chamber therebetween. The inboard seal
operates in the pump chamber, and the outboard
seal is positioned outwardly of the vent port in alt
operative positions of the pump piston. In a non-
pumping position, the outboard seal seals off the
vent port from the atmosphere. And, means such
as vent rib is located at the wall of the cylinder
means outboard of the vent port for interrupting the
sealing function of the outboard seal during pump-
ing to thereby open the vent.

However, it is difficult to prime such a pump
since the air initially occupying the pump chamber
is merely elastically compressed on the inward
pressure stroke, without obtaining a sufficiently
high pressure to move the discharge valve to an
open position. On each suction stroke of the piston,
the entrapped air merely expands, with the result
that little or no liquid is drawn into the pump
chamber. Thus a large number of pump strokes is
required to prime the pump.

It is therefore an object of the present invention
to avoid the aforementioned pump priming difficulty
by the provision of a manually actuated dispensing
pump of the type characterized above as having a
priming feature which renders the pump highty
effective, simple to operate and economical to pro-
duce.

The manually actuated dispensing pump which
incorporates the pump priming featurs of the inven-
tion includes a pump body capable of being moun-
ted with a closure cap at the upper end of a
container of liquid product to be dispensed, the
pump body extending generally transversely above
the closure cap, and the body having a pump
cylinder open at its outer end to atmosphere and
having at its inner end region a pump chamber for
a manually reciprocable piston. The pump body
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has a positively controlled or a passive venting
means. The pump cylinder has an inlset port open-
ing into the pump chamber, the port being in open
communication with a valve controlled inlet pas-
sage. Moreover, the cylinder has in its lower region
an outboard port located outwardly of the pump
chamber and in open communication with the inte-
rior of the container. The piston has an annular
inboard seal in sealing engagement with the wall of
the pump chamber, and has an annular outboard
seal spaced outwardly of the outboard port in all
operative positions of the pump piston and sealin-
gly engages at least a lower region of the inner
surface of the cylinder in such operative positions.
The inboard and outboard seals are spaced apart
to define an annular chamber in communication
with the outboard port. The relative positioning be-
tween the inboard seal and the inlet port is such
that the inboard seal overlies the inlet port at a
predetermined position during the inward pressure
stroke of the piston to thereby permit flow of en-
trapped air from the pump chamber outwardly of
the pump cylinder via the annular chamber.

And, the wall of the pump chamber may have a
depression in the vicinity of the inlet port. to
present a gap between the inboard seal and the
pump cylinder to enhance the flow of entrapped air
from the pump chamber.

Figure 1 is a side slevational view of the man-
ually actuated dispensing pump incorporating
the pump priming feature of the invention, partly
broken away and sectioned, the pump piston
being shown in its outwardly extended inoper-
ative position;

Figure 2 is a view similar to Figure 1 but with
the piston manually actuated inwardly to effect
pump priming; and

Figure 3 is a slightly enlarged defail view illus-
trating the flow of entrapped air from the pump
chamber at the Figure 2 pump position.

Turning now to the drawings wherein like refer-
ence characters refer to like and corresponding
parts throughout the several views, the pump struc-
ture illustrated in Figures 1 and 2 is of the general
fype disclosed in U.S. Patent No. 4,418,077. Such
a pump comprises a pump housing or body 10
which may have an outer shroud cover 11, the
body being adapted for mounting with a closure
cap 12 at the neck of a container C, not otherwise
shown. An inner cylinder 13 of the pump body
supports a tube retainer 14 which suspends a
conventional dip tube 15 extending into the interior
of the container. The dip tube and upper end of the
tube retainer define an inlet passage 16 which is
valve controlled by a conventional ball check valve
17 supported on a valve seat at the upper end of
the tube retainer.

A pump cylinder 18 located above the closure
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cap opens at its outer end to the atmosphere and
has at its inner end region a pump chamber 19 for
a manually reciprocable pump piston 21. A coil
return spring 22 extends between end wall 23 of
the pump chamber and some suitable portion of
the piston for extending the piston outwardly of the
cylinder to its inoperative position of Figure 1.

The inlet passage terminates in an inlet port 24
which opens into the pump chamber. A discharge
port 25 opening from the pump chamber commu-
nicates with discharge passage 26 which is valve
conirolled by suitable valving (not shown) located
within a rotatable nozzle cap 27.

A trigger actuator 28 is hinged to the pump
body in some suitable manner as at 29, the trigger
having an actuator flange or flanges 31 for bearing
against an outer circular rim 32 of the piston.

The pump cylinder also has a sump port 33
{which may also function as a vent port, as will be
explained) located outboard of the pump chamber
and in open communication with the interior of the
container.

The pump piston has an inboard annular piston
seal 34 in sealing engagement with the wall of the
pump chamber, This piston seal extends in a direc-
tion toward the pump chamber and is spaced from
cylindrical wall 35 of the nose of the piston to form
a convenient shoulder for the reception of return
spring 22. And, the piston has an outboard annular
piston seal 36 spaced outwardly of port 33 in all
operative positions of the pump piston as shown in
Figures 1 and 2. Seal 36 sealingly engages the
wall cylinder 18 in the inoperative position of the
piston shown in Figure 1. Seal 36 is inwardly
directed as shown, and may be of flexibie material.

An axial vent rib 37, or an equivalent vent
groove, may be provided at the inner surface of
cylinder 18 for interrupting seal 36 during pumping
to establish vent passages as seal 36 is distorted
during contact upon each inward stroke of the
piston. Seal 36 may therefore function as a vent
valve, as described in U.S. Patent 4,618,077, which
automatically opens simultansously with inward
displacement thereof by rib 37, with the result that
each time a charge of flowable product is delivered
through the discharge port to atmosphere, a vent
passage is in open communication with the at-
mosphere through the clearance of space between
seal 36 and the inner wall of cylinder 18 as pro-
duced by rib 37. Thus, atmospheric air may be
drawn into the container through port 33 as neces-
sary to replenish dispensed product.

Otherwise, rib 37, or its equivalent groove, may
be eliminated such that the sealing engagment
between seal 36 and the wall of cylinder 18 is not
interrupted during pumping upon each pressure
stroke of the piston. Instead, a vent port 39 may be
located in neck portion 41 of the pump body, the
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port being normally closed by a flexible vent flap
42 hinged as at 43 to the inside of the neck
portion. Thus, as product is suctioned into the
pump chamber during each suction stroke of the
piston, the negative pressure established by the
increased air volume within the container causes
flap 42 to move inwardly away from port 38 in
rosponse to external atmospheric pressure, to
thereby prevent hydraulic lock within the container
as atmospheric air replenishes dispensed product.

Seals 34, 36 are spaced apart to define an
annular chamber 44 in communication with port 33.
Thus, any blow-by of product from around piston
seal 34 during the pumping operation will simply
collect within chamber 44 and will be purged from
that chamber back into the container through port
33 by the inwardly moving seal 38.

Pump priming according to the invention is
established by relatively positioning seal 34 and
inlet port 24 such that seal 34 overlies the inlet port
at a predetermined position during the inward pras-
sure stroke of the piston. Such a predetermined
position is shown in Figure 2 as the end of the
pressure stroke in which end wall 45 of the piston
nose bottoms out against inner wall 23 of the
piston cylinder. Such predetermined position may
be otherwise established without departing from the
invention.

In this relative position in which piston seal 34
ovetlies intake port 24, entrapped air is permitted
to flow from the pump chamber, in the direction of
arrow 46 of Figure 3, outwardly of the pump cyl-
inder via annular chamber 44. This flow outwardly
of the pump cylinder may be through the open end
of the cylinder and/or through port 33. In sither
oevent, unwanted air is effectively purged from the
pump chamber.

As shown in Fig. 3, the wall of the pump
chamber may have a depression 47 in the vicinity
of inlet port 24 to present a gap between the piston
seal and the pump cylinder to enhance the flow of
entrapped air from the pump chamber.

The mode of operation of the aforedescribed
pump is believed understood from the drawings.
Thus, the pump chamber before priming may con-
tain substantially large volumes of air which must
be evacuated and replaced by liquid. Unless the air
is purged from the pump chamber, a comparatively
large volume of air occupying the pump chamber
as the piston is inwardly stroked a fow times, fails
due to its high compressibility to transmit sufficient
thrust to the discharge valve {not shown) located at
the end of the discharge passage. Thus, the dis-
charge valve remains seated and an air lock forms
in the pump chamber.

In accordance with the invention, a few inward
strokes of the piston, upon actuation of the trigger,
moves the piston seal 34 each time to ovetlis the



inlet port, as shown in Figure 2, such that unwanted
air is purged from the pump chamber around seal
~—34 as permitted by the inlet opening (Fig. 3), into
annular chamber 44 and into the container through
port 33 or otherwise through the open end of the
pump cylinder as facilitated by vent rib 37. Once
the pump is primed with product, sach inward
—stroke of the piston compresses the liquid in the
pump chamber and forces it out through the dis-
charge passage and through the discharge orifice
provided in a normal manner. During each suction
stroke of the piston upon release of the trigger
actuator, the reduced pressure within the pump
chamber occasioned by the expanded pump cham-
ber volume suctions product from the container up
through the dip tube unseating ball valve 17 and
filling the pump chamber through inlet port 24.
During the pumping operation, piston seal 34 nor-
mally does reach the inlet port and a small volume
of liquid passes through the port into chamber 44..
And, during pumping, any leakage of product from
around seal 34 enters chamber 44 and is conve-
niently purged from this chamber back into the
container through port 33 by the piston like opera-
tion of seal 36.

Obviously, many other modifications and vari-
ations of the present invention are made possible
in the light of the above teachings. It is therefore to
be understood that within the scope of the appen-
ded claims the invention may be practiced other-
wise than as specifically described.

Claims

1. A manually actuated dispensing pump com-
prising, a pump body (10) for mounting with a
closure cap at the upper end of a container G
for fluent product, said pump body extending
transversely above the closure cap, said body
having a pump cylinder (18) open at its outer
end to atmosphers and having at its inner end
region a pump chamber (19) for a manuaily
reciprocable piston (21), said pump body hav-
ing venting means, said cylinder having an
inlet port {24) opening into said chamber and
being in communication with a valve controlled
inlet passage, and said cylinder having in its
lower region an outboard pert (33) positioned
outwardly of said pump chamber and in open
communication with the interior of the con-
tainer, said piston having a first annular piston
seal (34) in sealing engagement with the wall
of said pump chamber, and said piston having
a second annular piston seal (36) spaced out-
wardly of said outboard port in all operative
positions of said pump piston and sealingly
engaging at least a lower region of the inner
surface of said cylinder in said operative posi-
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tions, said piston seals being spaced apart to
define an annular chamber {44} in communica-
tion with said outboard port, said first piston
seal and said inlet port being relatively posi-
tioned such that said first piston seal overlies
said inlet port (24) at a predetermined position
during the inward pressure stroke of said pis-
ton to permit flow of entrapped air from said
pump chamber outwardly of said pump cyl-
inder via said annular chamber.

2. The pump according to claim 1, whersin the
wall of said pump chamber has a depression
(47) in the vicinity of said inlet port (24) to
present a gap between said first piston seal
and said pump chamber to enhance the flow of
entrapped air from said pump chamber.

Revendications

1. Pompe distributrice 3 actionnement manuel,
comprenant :

- un corps de pompe (10) destiné & é&tre
monté avec un capuchon de fermeture & I'ex-
trémité supérieure d'un récipient (C) pour pro-
duit capable de s'écouler, iedit corps de pom-
pe s'étendant transversalement au-dessus du
capuchon de fermeture et comprenant un cy-
lindre de pompe (18) ouvert & I'atmosphére a
son extrémité externe, et une chambre de
pompe (19) pour un piston (21), déplagable
manuellement & va-et-vient dans sa partie ter-
minale interne, ledit corps de pompe compor-
tant des moyens de mise & I'aimosphére,

ladit cylindre ayant un orifice d'entrée (24)
débouchant dans ladite chambre et communi-
quant avec un passage d'entrée commandé
par valve, et ledit cylindre ayant, & sa partie
inférieure un orifice de sortie (33) situé & |'ex-
tériour de ladite chambre de pompe et en
communication ouverte avec l'intdrieur du réci-
pient,

ledit piston ayant un premier joint annulai-
re d'dtanchéitd (34) en contact d'étanchéité
avec la paroi de ladite chambre de pompe, st
un second joint annulaire d'étanchéité (36) qui
se trouve vers |'extérieur dudit orifice de sortie
dans toutes les positions opératoires dudit pis-
ton et coopére de fagon étanche au moins
avec la partie inférieure de la surface interne
dudit cylindre dans lesdites positions opératoi-
res,

lesdits joints de piston étant écartés I'un
de Tautre pour définir une chambre annulaire
{44) en communication avec ledit orifice de
sortie,

ledit premier joint de piston et ledit orifice
d'entrée étant placés I'un par rapport 4 I'autre




de telle fagon que ledit joint de piston chevau-
che ledit orifice d'entrée (24) dans une position
prédéterminée de la course d'admission dudit
piston pour permettre I'écoulement d'air empri-
sonné depuis ladite chambre de pompe vers
I'extérieur dudit cylindre en passant & ftravers
ladite chambre annulaire.

Pompe selon fa revendication 1, dans laquelle
fa paroi de ladite chambre de pompe présente
une dépression (47) au voisinage dudit orifice
d'entrée (24) de fagon 2 laisser un espace
entre ladit premier joint de piston et ladite
chambre de pompe, pour faciliter I'écoulement
de Vair emprisonné 2 partir de ladite chambre
de pompe.

Patentanspriiche

1.

Handpumpe zum Ausgeben von Medien, ge-
kennzeichnet durch sinen Pumpenk&rper (10)
zur Anbringung mit einer VerschluBkappe am
oberen Ende eines Behdlters C flr filssiges
Produkt, wobei sich besagter Pumpenkirper
querverlaufend oberhalb der VerschluBkappe
orstrackt, wobei besagter K&rper einen Pum-
penzylinder (18) aufweist, der an seinem dufie-
ren Ende zur Umgebungsluft hin offen ist und
an seinem inneren Endabschnitt eine Pumpen-
kammer {19) fUr einen von Hand hin und her
bewegbaren Kolben (21) aufweist, wobei be-
sagter Pumpenktrper Entiliftungsmittel auf-
weist, wobei besagter Zylinder eine EinlaBoff-
nung (24) aufweist, die sich in besagte Kam-
mer hinein ffnet und in Verbindung mit einem
ventilgesteuerten EintaBdurchgang steht und
besagter Zylinder in seinem unteren Abschnitt
sine AuBendffnung (33) aufweist, die auBerhalb
besagter Pumpenkammer angeordnet ist und
in offener Verbindung mit dem Inneren des
Behilters steht, wobei besagter Kolben eine
erste ringfdrmige Kolbendichtung (34) aufweist,
die in abdichtendem Eingriff mit der Wand
besagter Pumpenkammer steht, und besagter
Kolban eine zwsite ringtdrmige Kolbendichtung
(36) aufweist, die in allen Betriebsstellungen
besagten Pumpenkolbens mit Abstand auBer-
halb von besagter AuBendffnung angeordnet
ist und wenigstens mit einem unteren Ab-
schnitt der Innenfliche des besagten Zylinders
in besagten Betriebsstellungen in abdichten-
dem Eingriff steht, wobei besagte Kolbendich-
tungen mit Abstand voneinander angeordnet
sind, so daf sie eine ringfdrmige Kammer (44)
festlegen, die in Verbindung mit besagter Au-
Bendffnung steht, wobei besagte erste Kolben-
dichtung und besagte EinlaBdffnung relativ so
zueinander angeordnet sind, daB besagte erste
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Kolbendichtung besagte Einlagffnung (24) in
einer vorbestimmten Stellung wihrend des
nach innen gerichteten Druckstofes besagten
Kolbens Uberlagert, um den Durchflu einge-
schlossener Luft aus besagter Pumpenkammer
von besagtem Pumpenzylinder nach auBen
Uber besagte ringférmige Kammer zu ermd&gli-
chen.

Pumpe nach Anspruch 1, dadurch gekenn-
zeichnet, daf die Wand besagter Pumpenkam-
mer sine Vertiefung (47) in der Nihe besagter
EinlaBbffnung (24) aufweist, um einen Spalt
zwischen besagter erster Kolbendichtung und
besagter Pumpenkammer bereitzustellen, um
den DurchfluB eingeschlossener Luft aus be-
sagter Pumpenkammer zu erhdhen.
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