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[57] ABSTRACT

" A manually actuated trigger pump is adapted to be fit-
ted on the neck of a container for dispensing a liquid
therefrom. The pump includes an outer tubular shell
having lower internal threads for fittedly engaging the
outer threads on the neck of the container. A laterally
extending nozzle projects from the shell either as an in-
tegral part thereof or as a separate component having
means for securely fastening the nozzle to the shell. A
bulbous tubular member defining a pump chamber is

disposed interiorly of the shell. The upper part of the
tubular member is adapted to be secured to the outer
shell and also includes a concentric rim engageable
with surfaces of the shell in defining an upper outlet
valve. The lower end of the flexible tubular member is
of lesser diameter and provides an inlet valve seat for
receiving a ball check valve. A dip tube is adapted to
extend downwardly from the lower end of the tubular
member for providing a passage therethrough into the
pump chamber of the liquid contents of the container.
A trigger mechanism adapted to be finger actuated ex-
tends through the shell and is adapted to engage the tu-
bular member and collapse it for expelling the contents
of the pump chamber. In this connection, the lower
check valve will close the lower end of the pump cham-
ber and the collapsing of the tubular bulb will cause its
liquid contents to be expelled out through the upper
valve and out of the outlet opening into the nozzle into
the selected discharge spray pattern. Upon release of
the trigger, the tubular bulb will return to its original -
fully distended position. During this transition the
upper outlet valve will reseal and the lower ball check
valve will be unseated to permit liquid from the interior
of the container to be pulled upwardly through the dip
tube into the pump chamber. This amount of liquid will
be replaced by a corresponding amount of air which
will be permitted egress into the container interior
through the opening of an air inlet valve defined by the
outer surfaces of the bulb and radially inwardly extend-
ing surfaces of the outer shell. When the bulb is fully
distended, this air check valve will be closed and the
lower check valve at the base of the tubular member
will be reseated to close the valve chamber until the
next pumping cycle.

20 Claims, 11 Drawing Figures
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i
TRIGGER ACTUATED PUMP

BACKGROUND OF THE INVENTION

Manually operated - trigger actuated dispensing
pumps for liquid containers have been proposed in the
past and one having wide commercial application is dis-
closed in U.S. Pat. No. 3,061,202 granted Oct. 30,
1962. However, pumps of this type have proven to be
costly requiring a large number of parts, each individu-
ally complex and relatively costly to manufacture and
assemble.

SUMMARY OF THE INVENTION

This invention has as a principal object the construc-
tion and assembly of an extremely inexpensive manu-
ally operated trigger actuated pump constructed of a
minimum number of parts, each individually simple
and inexpensive to manufacture and assemble.

Another object is to provide a pump of the foregoing
type which may be actuated by the forefinger of the
hand holding the container and in accordance with a
related embodiment the thumb of this hand.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of the manually operated
trigger actuated pump fitted on the neck of a container
for liquid to be dispensed;

FIG. 2 is an exploded perspective view of the compo-
nent parts of the pump drawn to an enlarged scale;

FIG. 3 is a longitudinal sectional view of the pump
shown associated with the neck of the container with
the bulbous tubular member defining the pump cham-
ber shown in a fully distended position;

FIG. 4 is a similar view with the trigger actuated to
collapse the bulbous tubular member to thereby expel
the liquid contents of the pump chamber out through
the dispensing nozzle;

FIG. 5 is a similar view showing the trigger retreating
to its initial position to cause the bulbous tubular mem-
ber to expand towards its fully distended position
thereby causing liquid to flow into the pump chamber
and air to enter the neck of the container to replace the
liquid pulled into the pump chamber;

FIG. 6 is a cross-sectional view taken along the line
6—6 of FIG. 3;

FIG. 7 is a cross-sectional view taken along the line
7—7 of FIG. 4;

FIG. 8 is a bottom plan view;

FIG. 9 is a view similar to FIG. 3 but showing a differ-
ent construction of outer shell;

FIG. 10 is a longitudinal sectional view of a some-
what preferred embodiment of pump; and

FIG. 11 is a longitudinal sectional view of another
embodiment of a pump incorporating the teachings of
this invention which is thumb actuated.

DETAILED DESCRIPTION OF THE DISCLOSED
" EMBODIMENTS

In the drawings the manually operated finger actu-
ated pump 10 is shown on the neck 12 of a container
14 having the selected liquid to be dispensed. In the
embodiment of the pump shown in FIGS. 1 to 8, the
pump includes an outer shell 16 and associated shell 18
both of which define a component retaining body, an
interior flexible tubular member 20. defining pump
chamber 22, a dispensing nozzle 24 which may form an
integral part of the outer shell 16 and a trigger assembly

2

26 for actuating the walls of the tubular member 20
and, consequently, the pump chamber 22. '
The outer shell 16 serves to couple the pump to the
neck 12 of the container and, consequently, is formed
with internal threads 28 which mate with the external
threads 30 on the neck 12 of the container 14. The in-
ternal cylindrical wall 32 of shell 16 is furnished with
a rather close fit with the outer wall of shell 18 for se-
curely fastening therebetween the upper end of the tu-
bular member 20. In this connection, the annular

. shoulder 34 of the outer shell engages with the associ-
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ated upper surfaces of the tubular member 20. In addi-
tion, a top 36 of the outer shell is provided with an an-
nular downwardly depending lip 38 which cooperates
with associated surfaces on the upper end of the tubu-
lar member 20 in defining the upper outlet valve 40.
The top 36 of the outer shell 16 extends into the inte-
gral outwardly depending nozzle 24 and is furnished
with a passageway 44 which communicates with the
discharge orifice 46 of the nozzle 24. It should be un-
derstood that nozzle 24 may be furnished with any onc
of a series of known dispensing nozzle configurations
for purposes of providing the desired discharge pattern
of the contained liquid to be dispensed.

The inner shell 18 is tubular in configuration and co-
operates with the outer shell 16 in securing the upper
end of the inner tubular member 20 and at the same
time is provided with a radially inwardly extending
flange 48 which cooperates with associated surfaces of
the tubular member 20 in defining the air inlet valve 50
which permits air to be introduced into the interior or
headspace of the container 14 to replenish liquid drawn
into the pump chamber 22. The upper end 52 of the
inner shell 18 includes an outer annular and beveled
face 54 which receives a correspondingly shaped sur-
face of the upper end of the tubular member 20 to facil-
itate anchoring the tubular member 20 between the
outer shell 16 and inner shell 18. The base of the inner
shell 18 is provided with an annular sealing lip 56 which
engages with the upper lip 58 of the neck 12 of the con-
tainer 14. As will be appreciated this seal is effectuated
upon screwing the outer shell 16 completely upon the
neck 12. The inner shell 18 together with the outer
shell 16 define an opening 60 through which the oper-
ating means of trigger 26 is adapted to travel in chang-
ing the volume of the pump chamber 22 during the
pumping cycle.

The tubular member 20 is constructed of any one of
many available moldable flexible materials of either
synthetic or natural resin or plastic and is essentially
elastomeric in nature. The upper end 62 of the tubular
member 20 is larger in diameter than the lower end 64

-and is provided with an outwardly extending radial

flange 65 which terminates in a downwardly depending
annular apron 66 having an inner beveled face 68
which meets with the beveled face 54 at the upper end
of the inner shell 18. It will be noted in FIG. 3 that the
periphery of the flange 65 and the apron 66 are dis-
posed between the adjacent surfaces of the inner shell
18 and outer shell 16 to lock the tubular member 20 in
place. The upper end 62 of the tubular member 20 is
also provided with an upwardly extending annular seal-
ing lip 70 which cooperates with the lip 38 at the upper
end 36 of the outer shell 16 in defining the outlet valve
40, the opening and closing of which will be described
in detail shortly. The intermediate part of the tubular
member 20 is defined by a tubular bulbous side wall 72

¢
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which defines the pump chamber 22. The lower end 64
of the tubular member 20 defines an annular valve seat
74 which cooperates with ball 76 in defining an inlet
check valve 78 for sealing liquid in the pump chamber
22 and at the same time permits passage therethrough
of liquid from the container interior into the pump
chamber 22. Any one of a number of projections 80
may be adapted below the valve seat 74 to assure
against the ball 76 being forced or driven down into the
lower end 64 of the tubular member 20 or perhaps into
the dip tube 82. The dip tube 82 is suitably connected
to the bottom end 64 of tubular member 20 and serves
to direct the liquid from the interior of the container 14
into the pump chamber 22. Projections 84 may also be
provided on the interior of the tubular member 20
above the ball 76 to limit the extent of upward travel
of the ball when unseated. The exterior surface of the
bulbous side wall 72 cooperates with adjacent surfaces
of the radial flange 48 in defining the air inlet vaive 50
as explained above.

In the embodiment of pump 10 under consideration,
the trigger assembly 26 is coupled with the nozzle 24
by means of a hinged connection which may include
recesses 86 in the exterior sides of the nozzle which
conveniently receive the pins 88 which extend inwardly
from the pair of spaced arms 90 at the upper end of the
finger engaging trigger 92. An operating arm 94 is
hingedly coupled with the trigger 92 and extends later-
ally therefrom. The hinge connection may be provided
by means of the reduced thickness 96 at the juncture
between the operating arm 94 and trigger 92. The other
end of the arm 94 is provided with a depending flange
97 which extends through the opening 60 into engage-
ment with the exterior of the bulbous side walls 72 of
the tubular member 20.

Assuming the disposition of parts shown in FIG. 3
and the pump chamber 22 filled with liquid to be dis-
pensed, the valves 40, 78 and 50 will be closed. When
it is desired to dispense the liquid contents of the pump
chamber 22, the trigger assembly 26 is actuated by ap-
plying finger pressure to the trigger 22 to move the op-
erating arm 94 inwardly to cause the flange 97 to de-
press or collapse the bulbous side wall 72 to the posi-
tion shown in FIG. 4. At the outset and during this
movement, the ball 76 will be forced into tighter en-
gagement with its seat 74 and the pressure of the con-
tained liquid in chamber 22 will force the lip 70 at the
upper end of the tubular member 20 away from its as-
sociated lip 38 out of the outer shell 16 to open the
valve 40. The pressurized liquid in pump chamber 22
will be forced out through the outlet opening thus pro-
vided by the open valve 40 into the opening 44 and out
through the discharge orifice 46 of the nozzle 24. Upon
release of the trigger 26, the elastic properties of the
bulbous side walls 72 will urge tubular member 20 and
particularly its side walls to return to its initial and nor-
mal molded condition. At the initiation of this return
movement and throughout this return movement, the
valve 40 will close automatically and the negative pres-
sure within the pump chamber 22 will cause the ball 76
to unseat from its accommodating seat 74. This nega-
tive pressure will draw liquid from the interior of the
container 14 up through the dip tube 82 into the pump
chamber 22 until the bulbous side wall 72 assumes its
fully distended position as shown in FIG. 3. Throughout
this excursion, the liquid that is drawn up into the pump
chamber 22 is replaced by air which is permitted to
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enter the container interior or head-space through the
opened valve 50. When the pump chamber 22 s filled,
the valve 78 will close as well as the air inlet valve 50.
The disposition of parts during the excursion from the
collapsed position to the fully distended position of the
tubular member 20 is shown in FIG. 5. When it is de-
sired to dispense more of the liquid contents, the trig-
ger assembly is actuated as often as desired and the
pumping cycle will be repeated.

Reference is now made to FIG. 9 wherein another
embodiment of pump 10a is disclosed. Corresponding
parts will be similarly numbered with an accompanying
subscript a. The essential difference between the em-
bodiment shown in FIG. 9 and that shown in the pre-
ceding figures is the formation of the nozzle 24a and
outer shell member 164 as separate parts while at the
same time integrally forming the outer shell 16a and
the inner shell 184. Under these circumstances the tu-
bular downwardly depending apron 100 of the nozzle
24aq will be suitably secured by either heat or adhesive
to the adjacent surfaces of the shells 16a and 18a. In all
other respects, the construction and operation of the
pump 10a is identical to that of the previously de-
scribed pump 10 of the preceding figures.

A somewhat preferred embodiment of the invention
is illustrated in FIG. 10 where parts corresponding to
the other embodiments herein will be similarly num-
bered. Thus the pump 10b is of such a nature that the
parts may be constructed at a relatively low cost and at
the same time assembled at a lower cost. It will be
noted that the grid 80 has been eliminated which may
prove to be desirable in the event flashing may occur
at this juncture incident to the molding of the tubular
member 20 from certain moldable elastomeric materi-
als. The ribs or lands 80b in the discussed embodiment
serve the purpose of preventing the ball 76b from chat-
tering and also prevent the ball from rolling out of posi-
tion and thus possibly cause inadvertent unseating
thereof from its valve seat when the pump 105 is tilted.
Obviously -the number and height of the lands 805
permit flow of product past the ball into the pump
chamber when the ball 76 is unseated when it is desired
to withdraw the product from the container into the
pump chamber.

Referring now to the embodiment of the invention
shown in FIG. 11, it should be understood that the
pump 10c is again essentially the same as the pump 10
of FIGS. 1 to 8 but in the present instance the pump is
actuated by means of thumb pressure rather than the
pressure of the operator’s forefinger and perhaps mid-
dle finger. As will be noted, the essential difference in
these pumps is in the location of the trigger-assembly
26b. In the embodiment of FIG. 11 the trigger assembly
265b is hingedly connected to the top 36¢ of the outer
shell 16¢ at a position distal that of the dispensing noz-
zle 24¢ which is shown as a lotion type nozzle but oth-
ers can be used as well. Except for the finger of the op-
erator that is used to actuate the pump and the reloca-
tion of the accommodating opening 60c in the shells
16¢ and 18c, the construction and operation of the
pump of FIG. 11 is essentially the same as that of the
preceding pumps 10, 104, and 10b.

Thus, the several aforenoted objects and advantages
are most effectively attained. Although several pre-
ferred embodiments of the invention have been dis-
closed and described in detail herein, it should be un-
derstood that this invention is in no sense limited
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thereby and its scope is to be determined by that of the
appended claims.

I claim:

1. A manually operable liquid dispensing pump for
use and incorporation on a container for liquid to be
dispensed comprising in combination:

a component retaining body;

a tubular member carried by said body having a top
and a bottom and having a flexible wall defining a
variable volume pump chamber adapted to assume
a fully distended position of maximum volume and
a collapsed position of lesser volume;

an operating means carried by said body and adapted
to be manually moved from a starting position and
forced into engagement with the flexible wall of the
tubular member to flex the flexible wall from its
distended position to its collapsed position and per-
mit the return of the wall to its distended position,
whereupon the operating means resumes its start-
ing position, liquid inlet port at said bottom and
outlet port at said top, both ports being in commu-
nication with the pump chamber and having, re-
spectively, an inlet valve and an outlet valve associ-
ated therewith, said inlet valve adapted to be
closed when liquid to be dispensed is in the pump
chamber and when it is dispensed therefrom as the
pump chamber decreases in volume and adapted to
be opened when the liquid to be dispensed is drawn
into the pump chamber from the inlet port as the
pump chamber volume increases and said outlet
valve adapted to open when the pump chamber de-
creases in volume as the liquid therein is dispensed
out the outlet port and adapted to close when the
pump chamber increases in volume; '

means being provided by cooperating surfaces of the
tubular member and component retaining body for
cooperating in directing the liquid to be dispensed
out of the outlet port and eventually into the se-
lected dispensing pattern and isolate this liquid
away from the pump chamber and tubular mem-
ber;

the operating means when forced into engagement
with the flexible wall of the tubular member to re-
duce the volume of the pump chamber thereby
pressurizing liquid to be dispensed in the pump
chamber and, at the same time, with the inlet valve
closed, causing the outlet valve to open whereupon
the liquid in the pump chamber is adapted to flow
into the outlet port and be dispensed therefrom;
and

the operating means when permitted to return to and
resume its starting position permits the volume of
the pump chamber to increase thereby lowering
the pressure in the pump chamber and, at the same
time, with the outlet valve closed, causing the inlet
valve to open whereupon the liquid to be dispensed
is drawn through the inlet port into the pump
chamber until the flexible wall of the tubular mem-
ber reaches its distended position whereupon the
inlet valve closes to trap the liquid to be dispensed
in the pump chamber.

2. The invention in accordance with claim 1 wherein
air network means are provided for permitting the pas-
sage of air from the ambient into the container to re-
plenish the volume of the liquid to be dispensed which
is drawn from the container interior into the pump
chamber through the inlet port.
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3. The invention in accordance with claim 1 wherein
the container comprises a neck defining an opening
and said pump extending across the opening defined by
the neck, the component retaining body being in the
form of a cap connected with the container neck.

4. The invention in accordance with claim 1 wherein
the means cooperating in directing the liquid being dis-
pensed includes a radially extending flange at the top
of the tubular member which cooperates with the com-
ponent retaining body in providing a seal which isolates
the pump chamber from the outlet port and the path of
travel of the liquid dispensed out of the outlet port.

5. The invention in accordance with claim 1 wherein
the component retaining body includes means for con-
necting the pump across the opening of a container and
a discharge nozzle extending in a lateral direction, the
discharge nozzle defining said outlet port.

6. The invention in accordance with claim 5 wherein
the operating means comprises a trigger and means
hingedly connecting the trigger to the nozzle.

7. The invention in accordance with claim 1 wherein
the component retaining body is comprised of an inner
and outer shell connected with one another and
threaded means on one of said shells for threadedly
coupling the pump to the threaded neck of a container.

8. The invention in accordance with claim 7 wherein
one of the shells includes sealing means for sealing the
pump across the neck of the container.

9. A manually operable liquid dispensing pump for
use and incorporation on a container for liquid to be
dispensed comprising in combination:

a component retaining body;

a tubular member carried by said body having a flexi-
ble wall defining a variable volume pump chamber
adapted to assume a fully distended position of
maximum volume and a collapsed position of lesser
volume;

an operating means carried by said body and adapted
to be manually moved from a starting position and
forced into engagement with the flexible wall of the
tubular member to flex the flexible wall from its
distended position to its collapsed position and per-
mit the return of the wall to its distended position
whereupon the operating means resumes its start-
ing position, liquid inlet port and outlet port both
being in communication with the pump chamber
and having, respectively, an inlet valve and an out-
let valve associated therewith, said inlet valve
adapted to be closed when liquid to be dispensed
is in the pump chamber and when it is dispensed
therefrom as the pump chamber decreases in vol-
ume and adapted to be opened when the liquid to
be dispensed is drawn into the pump chamber from
the inlet port as the pump chamber volume in-
creases and said outlet valve adapted to open when
the pump chamber decreases in volume as the lig-
uid therein is dispensed out the outlet port and
adapted to close when the pump chamber increases
in volume;

the operating means when forced into engagement
with the flexible wall of the tubular member to re-
duce the volume of the pump chamber thereby
pressurizing liquid to be dispensed in the pump
chamber and, at the same time, with the inlet valve
closed, causing the outlet valve to open whereupon
the liquid in the pump chamber is adapted to flow
into the outlet port and be dispensed therefrom;
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the operating means when permitted to return to and
resume its starting position permits the volume of
the pump chamber to increase thereby lowering
the pressure in the pump chamber and, at the same
time, with the outlet valve closed, causing the inlet 5
valve to open whereupon the liquid to be dispensed
is drawn through the inlet port into the pump
chamber until the flexible wall of the tubular mem-
ber reaches its distended position whereupon the
inlet valve closes to trap the liquid to be dispensed
in the pump chamber; and

the operating means being in the form of a trigger
and an operating arm hingedly connected to and
extending laterally from the trigger in the direction
of the tubular member and essentially normal to
the longitudinal axis thereof, and the component
retaining body having an opening through which
the operating arm extends to permit engagement of
the operating arm with the tubular member upon
actuation of the trigger.

10. The invention in accordance with claim 9
wherein the component retaining body includes a later-
ally projecting discharge nozzle having incorporated
thercin the outlet port and the trigger being hingedly
coupled with the discharge nozzje.
11. The invention in accordance with claim 9
wherein the component retaining body comprises a dis-
charge nozzle having incorporated therein said outlet
port and the trigger being hingedly connected with sur-
faces of the component retaining body distal the dis-
charge nozzle whereby the trigger is adapted to be ac-
tuated manually by the movement of the thumb of the
operator of the pump.

12. A manually operable liquid dispensing pump for

use and incorporation on a container for liquid to be

dispensed comprising in combination:

a component retaining body;

a tubular member carried by said body having a flexi-
ble wall defining a variable volume pump chamber
adapted to assume a fully distended position of 4
maximum volume and a collapsed position of lesser
volume;

an operating means carried by said body and adapted
to be manually moved from a starting position and
forced into engagement with the flexible wall of the
tubular member to flex the flexible wall from its
distended position to its collapsed position and per-
mit the return of the wall to its distended position
whereupon the operating means resumes its start-
ing position, liquid inlet port and outlet port both
being in communication with the pump chamber
and having, respectively, an inlet valve and an out-
let valve associated therewith, said inlet valve
adapted to be closed when liquid to be dispensed
is in the pump chamber and when it is dispensed
therefrom as the pump chamber decreases in vol-:
ume and adapted to be opened when the liquid to
be dispensed is drawn into the pump chamber from
the inlet port as the pump chamber volume in-
creases and said outlet valve adapted to open when
the pump chamber decreases in volume as the lig-
uid therein is dispensed out of the outlet port and
adapted to close when the pump chamber increases
in volume;

the operating means when forced into engagement
with the flexible wall of the tubular member to re-
duce the volume of the pump chamber thereby
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pressurizing liquid to be dispensed in the pump
chamber and, at the same time, with the inlet valve
closed, causing the outlet valve to open whereupon
the liquid in the pump chamber is adapted to flow
into the outlet port and be dispensed therefrom;

the operating means when permitted to return to and
resume its starting position permits the volume of
the pump chamber to increase thereby lowering
the pressure in the pump chamber and, at the same
time, with the outlet valve closed, causing the inlet
valve to open whereupon the liquid to be dispensed
is drawn through the inlet port into the pump
chamber until the flexible wall of the tubular mem-
ber reaches its distended position whereupon the
inlet valve closes to trap the liquid to be dispensed
in the pump chamber; and

the tubular member including an upper end and a
lower end with both ends being opened and the
upper end being of larger dimension than the lower
end, the lower end containing the inlet valve and
the upper end cooperating with surfaces of the
component retaining body for defining said outlet
valve.

13. The invention in accordance with claim 12
wherein the lower end of the tubular member defines
a valve seat for the inlet valve, the inlet valve including
a ball adapted to rest on the valve seat, means for pre-
venting the ball from being forced out of the tubular
member into the container, and means for limiting the
movement of the ball away from the valve seat when
the inlet port is opened.

14. The invention in accordance with claim 13
wherein the lower end of the tubular member includes
means for coupling with a dip tube.

15. A manually operable liquid dispensing pump for
use and incorporation on a container for liquid to be
dispensed comprising in combination:

a component retaining body;

a tubular member carried by said body having a flexi-
ble wall defining a variable volume pump chamber
adapted to assume a fully distended position of
maximum volume and a collapsed position of lesser
volume;

an operating means carried by said body and adapted
to be manually moved from a starting position and
forced into engagement with the flexible wall of the
tubular member to flex the flexible wall from its
distended position to its collapsed position and per-
mit the return of the wall to its distended position
whereupon the operating means resumes-its start-
ing position, liquid inlet port and outlet port both
being in communication with the pump chamber
and having, respectively, an inlet valve and an oulet
valve associated therewith, said inlet valve adapted
to be closed when. liquid to be dispensed is in the
pump chamber and when it is dispensed therefrom

-as the pump chamber decreases in volume and
adapted to be opened when the liquid to be dis-
pensed is drawn into the pump chamber from the
inlet port as the pump chamber volume increases
and said outlet valve adapted to open when the
pump chamber decreases. in volume as the liquid
therein is dispensed out the outlet port and adapted
to close when the pump chamber increases in vol-
ume;

the operating means when forced into engagement
with the flexible wall of the tubular member to re-
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duce the volume of the pump chamber thereby
pressurizing liquid to be dispensed in the pump
chamber and, at the same time, with the inlet valve
closed, causing the outlet valve to open whereupon
the liquid in the pump chamber is adapted to flow
into the outlet port and be dispensed therefrom;

the operating means when permitted to return to and
resume its starting position permits the volume of
the pump chamber to increase, thereby lowering
the pressure in the pump chamber and, at the same
time, with the outlet valve closed, causing the inlet
valve to open whereupon the liquid to be dispensed
is. drawn through the. inlet port into the pump
chamber until the flexible wall of the tubular mem-
ber reaches its distended position whereupon the
inlet valve closes to trap the liquid to be dispensed
in the pump chamber; and

the tubular member and the component retaining
body providing interengaging surfaces defining a
normally closed air check valve for preventing air
from passing therethrough into the container, and
the air check valve adapted to be opened to permit
replenishing of air in the container as a correspond-
ing amount of liquid is drawn therefrom upon flex-
ing of the flexible wall of the tubular member from
its distended position to its collapsed position.

16. The invention in accordance with claim 15
wherein the inlet valve is disposed below the air check
valve such that distortion of the tubular member flexi-
ble wall upon collapsing of the wall by the operating
means does not affect the closure afforded by the inlet
valve.

17. The invention in accordance with claim 15
wherein the interengaging surfaces defining the nor-
mally closed air check valve include:

a radially inwardly extending flange engaging the
outer face of the tubular body between the inlet
port and the outlet port when the tubular member
is in its distended position; and

when the tubular member is in its collapsed position
the outer face is flexed away from the flange by the
operating means.

18. A manually operable liquid dispensing pump for
use and incorporation on a container for liquid to be
dispensed comprising in combination:

a component retaining body;

a tubular member carried by said body having a flexi-
ble wall defining a variable volume pump chamber
adapted to assume a fully distended position of
maximum volume and a collapsed position of lesser
volume;

an operating means carried by said body and adapted
to be manually moved from a starting position and
forced into engagement with the flexible wall of the
tubular member to flex the flexible wall from its
distended position to its collapsed position and per-
mit the return of the wall to its distended position
whereupon the operating means resumes its start-
ing position, liquid inlet port and outlet port both
being in communication with the pump chamber
and having, respectively, an inlet valve and an out-
let valve associated therewith, said inlet valve
adapted to be closed when liquid to be dispensed
is in the pump chamber and when'it is dispensed
therefrom as the pump chamber decreases in vol-
ume and adapted to be opened when the liquid to
be dispensed is drawn into the pump chamber from
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the inlet port as the pump chamber volume in-
creases and said outlet valve adapted to open when
the pump chamber decreases in volume as the lig-
uid therein is dispensed out the outlet port and
adapted to close when the pump chamber increases
in volume; .

the operating means when forced into engagement
with the flexible wall of the tubular member to re-
duce the volume of the pump chamber thereby
pressurizing liquid to be dispensed in the pump
chamber and, at the same time, with the inlet valve
closed, causing the outlet valve to open whereupon
the liquid in the pump chamber is adapted to flow
into the outlet port and be dispensed therefrom;

the operating means when permitted to return to and
resume its starting position permits the volume of
the pump chamber to increase thereby lowering
the pressure in the pump chamber and, at the same
time, with the outlet valve closed, causing the inlet
valve to open whereupon the liquid to be dispensed
is drawn through the inlet port into the pump
chamber until the flexible wall of the tubular mem-
ber reaches its distended position whereupon the
inlet valve closes to trap the liquid to be dispensed
in the pump chamber; and

the outlet valve being defined by concentric interen-
gaging surfaces of the upper part of the tubular
member and the component retaining body, said
interengaging surfaces defining a seal when the
outlet valve is closed to retain the liquid contents
of the chamber when the flexible wall is fully ex-
tended, and the seal is adapted to be broken and
the outlet port opened upon flexing of the flexible
wall from its distended position to its collapsed po-
sition.

19. The invention in accordance with claim 18

wherein the concentric interengaging surfaces include:
an annular downwardly depending lip on the interior
of the component retaining body; and

an upwardly extending annular sealing lip at the top
of the tubular member engaging with radially outer
surfaces of the lip of the component retaining
body.

20. A dispensing pump for a substance to be dis-

pensed comprising in combination:

a component retaining body;

a tubular member within said body having a top and
bottom and having a distortable wall defining a
variable volume pump chamber adapted to assume
a fully distended position of maximum volume and
a collapsed position of lesser volume;

an operating means to distort the wall from its dis-
tended position to its collapsed position and the op-
erating means being adapted to resume its starting
position, inlet port at said bottom and outlet port
at said top both ports being in communication with
the pump chamber and having, respectively, an
inlet valve and an outlet valve associated therewith,
said inlet valve adapted to be closed when the sub-
stance to be dispensed is in the pump chamber and
when it is dispensed therefrom as the pump cham-
ber decreases in volume and adapted to be opened
when the substance to be dispensed is drawn into
the pump chamber from the inlet port as the pump
chamber volume increases and said outlet valve
adapted to open when the pump chamber de-
creases in volume as the substance therein is dis-
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pensed out the outlet port and adapted to close
when the pump chamber increases in volume;

means being provided by cooperating surfaces of the
tubular member and component retaining body for
cooperating in directing the substance to be dis-
pensed out of the outlet port and eventually into
the selected dispensing pattern and isolate this sub-
stance away from the pump chamber and the tubu-
lar member;

the operating means being adapted to permit the re-
duction of the volume of the pump chamber
thereby pressurizing the substance to be dispensed
in the pump chamber and, at the same time, with
the inlet valve closed, causing the outlet valve to
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open whercupon the substance in the pump cham-
ber is adapted to flow into the outlet port and be
dispensed therefrom; and !

the operating means being adapted to permit the vol-
ume of the chamber to increase thereby lowering
the pressure in the pump chamber and, at the same
time, with the outlet valve closed, causing the inlet
valve to open whereupon the substance to be dis-
pensed is drawn through the inlet port into the
pump chamber until the wall of the tubular mem-
ber reaches its distended position whereupon the
inlet valve closes to trap the substance to be dis-

pensed in the pump chamber.
* * * * x*



