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8 Claims. (Cl. 222-263) 
The present invention relates to a pump-type dispenser 

for dispensing material from a container having a low 
preSSure gas therein for supplying material from the con 
tainer to the pump. 

Heretofore, dispensing pumps have usually included a 
ball-type check valve at the inner end of the cylinder in 
which the pump piston operates which automatically func 
tions in response to movement of the piston in the cylin 
der to close off the cylinder from the container as soon 
as the piston is operated during the pumping operation 
and to open the connection between the cylinder and con 
tainer to permit material to be drawn therein during the 
movement of the piston to a retracted position. In these 
devices in order to effectively move the material into the 
pumping cylinder, it was necessary to vent the container 
to the atmosphere. 
The present invention provides a novel pump-type dis 

pensing device which does not require venting and which 
is effective in its operation to dispense predetermined 
quantities of material as required. 

In carrying out the present invention the device has a 
housing mounted on a container having the material to 
be dispensed therein, which material therein is preferably 
under the pressure of an inert gas. The housing forms 
a cylinder for a reciprocating pumping piston and a 
Valve stem is mounted in the housing and passes through 
the piston so as to have limiting relative movement with 
respect thereto for operating the same and also controls 
the flow of material. The housing at the inner end has 
a port communicating with the container and has a seal 
ing means therein for sealing a portion of the valve stem 
passing therethrough. The valve stem, in its normal 
position, is provided with a bypass passage for bypassing 
the sealing means so as to enable the material under pres 
sure in the container to be moved into the cylinder or 
housing. The valve stem is provided with a dispensing 
passage in its other end which is normally disposed out 
side of the piston. The stem is moved inwardly by 
actuating pressure applied thereto. Initial movement of 
the stem inwardly causes it to move relatively to the pis 
ton and causes the inner or inlet passage to be sealed off 
and the outer or outlet passage to be moved into the cylin 
der for the pump. Continued movement of the valve 
stem will cause the piston to move inwardly and apply 
pressure to the material in the housing or cylinder and 
dispense it from a dispensing means carried by the end 
of the valve stem. The valve stem is normally urged to 
its outward position and, as soon as actuating pressure 
is relieved from the stem, it automatically moves to its 
normal position. This will move the stem relative to 
the piston and cause the outlet passage to move out of 
the cylinder. Thereafter the stem moves the piston to 
ward its normal position and just prior to reaching said 
normal position, the stem will move the inlet passage into 
its by-pass position and will communicate the container 
with the cylinder whereupon the material under pressure 
in the container will flow therethrough and recharge the 
cylinder. 
The present invention has a substantial advantage in 

that it eliminates the necessity for venting the container 
and thus protects the material in the container from con 
tamination. 

If desired, sealing means can be provided for the dis 
pensing passage which will normally seal it from the 
atmosphere and which, upon the application of actuating 
pressure, will cause the sealing means to be removed 
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2 
So that the material can be dispensed from the dispensing 
means during a dispensing operation and will automatical 
ly reseal upon release of the actuating pressure. 

Other features and advantages of the invention will 
be apparent from the specification and claims when con 
sidered in connection with the accompanying drawings 
in which: 
FIGURE 1 shows a sectional view of the pump-type 

dispenser of the present invention in its normal position. 
FIG. 2 is a view similar to FIG. 1 showing the device 

at the beginning of a pumping operation. 
FIG. 3 is a view similar to FIG. 2 showing the co 

operating part at the end of a pumping operation. 
FIG. 4 is a sectional view of the button showing the 

Sealing means thereon in sealing relation. 
FIG. 5 shows a sectional view of a dispensing button 

having a different length stem-receiving bore therein. 
The pump type dispenser of the present invention is 

adapted to be mounted on a container 10 to dispense ma 
terial therefrom. The device comprises a housing 11 
mounted in a mounting cup 12 by having the side walls 
13 of the mounting cup crimped under shoulders 14 of 
the housing. The mounting cup has a flange 15 adapted 
to be crimped to the mouth of the container 10 as shown 
in FIG. 1 to securely hold the device in position thereon. 
The inner end 16 of the housing 11 is provided with an 
inlet port 17 connected to the interior of the container. 
As herein illustrated, the portion of the housing having 
the port 17 is provided with a dip tube 18 extending into 
the container. 
The outer end of the housing 1 is closed by a resilient 

sealing member or disk 19 held in position by the trans 
verse top portion 20 of the mounting cup. 
The housing forms a chamber cylinder for a piston 21 

of rubber or the like material which engages the side 
walls of the housing and is mounted for sliding move 
ment therein. The piston 21 is backed by a metal plate 
2ia and provided with a bore 22 for slidably and sealing 
ly supporting a valve stem 23. The inner end 23a of 
the stem is slidably disposed in the port 17 in the inner 
end of the housing and preferably passes through a bore 
24 in a sealing member or disk 25 disposed within the 
inner end of the housing. The inner end of the stem is 
provided with a passage 26 which, as shown in FIG. 1, 
bypasses the sealing member and connects the container 
to the interior of the housing in the normal position of 
the valve stem. 
The other or outer end 23b of the stem passes through 

the sealing member 19 and projects beyond the top 
portion 20 of the mounting cup and is provided with an 
outer passage 27 which extends longitudinally thereof. 
The end of the stem is inserted into a bore 28a of a dis 
pensing means or button 28 until it engages the abut 
ment 28b with the button having a discharge passage 
29 therein communicating with outer passage 27 to re 
ceive material therefrom. The inner end of the outer 
passage 27 communicates with a lateral passage 27a 
normally disposed outwardly of the piston, as shown in 
FIG. 1. The stem is provided with spaced inner and 
outer abutments 30, 31 disposed on opposite sides of 
the piston. Preferably the abutments are annular as 
shown. The stem is normally urged to its outer position 
by means of a compression spring 32 disposed between 
the inner abutment 30 and a washer 33 overlying the 
sealing disk 25. Thus the inner abutment 30 engages 
the piston and moves it to its normal position as shown 
in FIG. 1 and also seals the bore 22 therein. The 
spring and washer also apply pressure to the sealing disk 
25 to deform it sufficiently to produce a tight seal be 
tween it and the valve stem. 
The piston in its normal position is located inwardly 

of the end of the housing against pressure in the housing 
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by a flange 35 on the plate 21a. The outer abutment 
is so located on the stem as to provide for limited 
relative movement with the piston and will engage the 
piston after a predetermined movement of the stem Suf 
ficient to move passage 26 to the position of FIG. 2 and 
seal off the bottom of the housing and at the same time 
move the lateral passage 27a inside of the piston and into 
communication with material in the housing. Preferably 
the length of the flange 35 and the location of the outer 
abutment on the stem are so related that in the normal 
position of the stem and piston the abutment engages 
the under surface of the disk 19 to seal the opening 
therein through which the stem passes. 
The stem can be made in various ways. In the herein 

preferred form of the invention, it is molded in two parts. 
The lower part of the stem 38 is formed with the inner 
abutment 30 and a projecting part 38a. The upper part 
39 of the stem is formed as a sleeve having the upper 
abutment 31 formed thereon and is adapted to be tele 
scoped over the part 38a with a forced fit to form the 
completed stem with the sleeve cooperating with a 
groove mold in the part 38a to form the passages 27, 
27a. This stem can be readily formed, for example 
by molding from plastic material and can be easily 
assembled with the piston, a 
An understanding of the relation and cooperation of 

the parts and their function will be had from a descrip 
tion of a dispensing operation. The device is in its 
normal position in FIG. 1 of the drawings. In this 
position the piston 21 has been moved by the inner abut 
ment 30 on the stem under the urging of the Spring 32 
to the upper part of the housing where it has been stopped 
by the flange 35. The inner passage 26 on the stem by 
passes the seal 25 and enables material in the con 
tainer to pass into the housing. Also in this position 
it will be noted that the lateral passage 27a is disposed 
outwardly of the piston. 

Preferably the material in the container is under 
the influence of a low pressure gas which insures its 
rapid flow into the housing below the piston without re 
quiring venting of the container. This is particularly 
advantageous where it is desired to prevent contamina 
tion of the material in the container since an inert gas 
such as nitrogen can be used for this purpose and the 
pressure selected at a value, depending upon the nature 
of the material to be dispensed, only sufficient to move 
the material from the container to the housing. 
When operating pressure is applied to the button 28 

on the stem it moves the stem to the position shown in 
FIG. 2. In this position it will be noted that the stem 
has moved relative to the piston and the inner passage 
26 has moved through the sealing member at the inner 
end of the housing and is sealed thereby while the 
lateral passage 27a has been moved inwardly of the 
piston. The outer abutment 31 is in engagement with 
the back-up plate on the piston so that continued 
movement of the stem will cause the piston to move 
downwardly and apply pressure to the material in the 
housing and will force the material through the lateral 
passage 27a and outer passage 27 to the dispensing means 
or button 28 to be dispensed by the device. When the 
piston has been moved to its innermost position, as 
shown in FIG. 3, it will be stopped by the spring which 
is completely compressed and stop the dispensing cycle. 

Release of the button at any time during the dispensing 
operation will cause the spring 32 and the pressure in 
the container acting on the end of the stem to move the 
stem outwardly. It will first move with respect to the 
piston and move the lateral passage 27a outside of the 
piston and then the inner abutment 30 engages the piston 
and moves it outwardly to the normal position. When 
the stem approaches the outer position, the inner pas 
Sage 26 will again bypass the seal and the material in 
the container will be forced into the housing by the gas 
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4 
in the container under low pressure and refill the housing 
for the next dispensing operation. 

It will be seen from the foregoing that a predetermined 
quantity of material will be dispensed for each complete 
inward movement of the stem. Should it be desired to 
dispense a lesser quantity of material, means can be 
provided for limiting the inward movement of the stem 
and piston carried thereby. While this may comprise 
an adjustable stop member carried by the stem or con 
tainer for limiting the inward movement of the button, 
in the illustrated form of the invention it is accom 
plished by providing buttons 128 with bores 128a of dif 
ferent depths as shown in FIG. 5 so that the button 
projects down over the stem a different amount and 
will engage the top portion 20 of the mounting cup as 
shown in dot-and-dash lines of FIG. 5 and limit the 
inward movement of the stem. Thus, by providing but 
tons having different length bores 128a therein, the device 
can be set up for dispensing different predetermined 
amounts. 

In some circumstances, because of the nature of the 
material being dispensed, it may be desirable to seal the 
discharge passage 29 in the button 28 at the end of each 
operation to prevent leakage, prevent contamination of 
the material or to prevent drying of the material in the 
passage and clogging of the button. To this end a 
sleeve 40 is positioned to surround the button 28 and 
is provided with a discharge orifice 41. The sleeve is 
provided at one end with a transverse wall 42 extending 
over the end of the button and a spring 43 is disposed 
between the transverse wall and the end of the button 
so as to normally urge the sleeve to a position as shown 
in FIG. 4 with respect to the passage in the button as 
to seal the same as shown in FIG. 4. It will be seen 
that the application of the initial pressure on the top 
of the sleeve will cause it to move downwardly and align 
the dispensing orifice 41 with the passage 29 and there 
after pressure on top of the sleeve will move the stem 
inwardly to dispense the material from the housing as 
before described. When the pressure is relieved from 
the sleeve, it quickly returns to sealing position while 
the valve stem returns to its normal position. 

Variations and modifications may be made within the 
scope of the claims and portions of the improvements 
may be used without others. 

I claim: 
1. Means for dispensing material from a container 

having material therein under pressure of a low pres 
sure gas comprising a cylinder having a pumping piston 
therein in engagement with the sides of the cylinder, said 
cylinder being connected to the container, a reciprocating 
valve stem normally projecting from the container and 
having a dispensing means on the end thereof, said stem 
having means thereon for operating said piston and means 
for controlling the flow of material to and from Said 
cylinder, said stem in normal position connecting the 
cylinder to the container to enable the material to be 
forced into the cylinder by the gas pressure in the con 
tainer and without venting the container, initial move 
ment of the stem inwardly from normal position clos 
ing off the cylinder from the container and connecting 
the dispensing means to the cylinder and continued move 
ment of the stem causing the piston to move in the cyl 
inder and force the material therein through the dispens 
ing means. 

2. The invention as defined in claim 1 wherein means 
is provided for controlling the inward movement of the 
stem and the piston carried thereby whereby predeter 
mined quantities of material will be dispensed for each 
complete inward movement of the stem. 

3. A pump type dispenser for a container having ma 
terial therein under pressure of a low pressure gas com 
prising a housing carried by the container and forming 
a cylinder to receive a pumping piston therein in seal 
ing relation with the sides of the cylinder, said housing 
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having an inlet port at the inner end thereof communi 
cating with the container, a reciprocating valve stem pro 
jecting from the container and having a dispensing means 
on the end thereof, said stem having means thereon for 
operating said piston and means for controlling the flow 
of material to and from said cylinder, and spring means 
normally moving the stem outwardly to said projected 
position in which said stem connects the housing to the 
container to enable the material to be forced into said 
housing by the gas pressure in the container, initial 
movement of the stem inwardly closing off the inlet 
port and connecting the dispensing means to the cylinder 
and continued movement of the stem causing the piston 
to move in the cylinder and force the material therein 
through the dispensing means, and means stopping the 
inward movement of the stem after a predetermined 
movement thereof whereby a predetermined quantity of 
material will be dispensed for each complete operation 
of the stem. 

4. A pump type dispenser for a container having ma 
terial therein under pressure of a low pressure gas com 
prising a housing carried by the container and forming 
a cylinder to receive a pumping piston therein in seal 
ing relation with the sides of the cylinder, said housing 
having an inlet port at the inner end thereof adapted 
to be connected to the container, a reciprocating valve 
stem movably mounted in the housing and projecting 
from the container and having a dispensing means on 
the end thereof, said stem having means thereon for 
operating said piston and means for controlling the flow 
of material to and from said cylinder, and spring means 
normally moving the stem outwardly to said projected 
position in which said stem connects the housing to the 
container to enable the material to be forced into said 
housing by the gas pressure in the container, initial 
movement of the stem inwardly from normal position 
closing off the inlet port and connecting the dispensing 
means to the cylinder and continued movement of the 
stem causing the piston to move in the cylinder and 
force the material therein through the dispensing means. 

5. A pump-type dispenser for a container having ma 
terial therein under pressure of a low pressure gas com 
prising a housing carried by the container and having an 
inlet port at the inner end thereof communicating with 
the container, a piston slidable in the housing, a valve 
stem projecting from the container and having one end 
slidably mounted in the said inlet port and having a 
portion slidable in said piston, said stem having spaced 
inner and outer abutment means disposed on opposite 
sides of said piston for engaging said piston, spring means 
normally moving the stem outwardly with the inner 
abutment engaging the piston and moving the piston and 
stem to a normal position in the housing, said stem in 
said normal position having an inner passage connect 
ing the housing to the container through said port and 
through which the material is forced by the pressure of 
the gas in the container into said housing, the project 
ing end of the stem being provided with an outer passage 
having one end connected to a dispensing means on the 
end of the stem and the other end of the passage con 
nected to a lateral passage disposed outwardly of the 
piston and between said abutments, initial movement of 
the stem inwardly against the pressure of the spring 
closing off the inner passage and moving the lateral pas 
sage to a position inwardly of the piston and the outer 
abutment into engagement with the piston whereby con 
tinued inward movement of the stem moves the piston 
and forces the material trapped in the housing through 
the lateral and outer passages to be dispensed from the 
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dispensing means, said spring means returning said stem 
and piston to normal position upon release of the stem 
with the lateral passage moving outwardly of the piston 
and the inner passage in said stem connecting the hous 
ing to the container to enable the housing to be filled 
with material under the pressure of the gas in the con 
tainer. 

6. The invention as defined in claim 1 wherein the 
dispensing means on the stem includes a button having 
a dispensing aperture, a closure for the aperture mounted 
on the button for limited relative movement and spring 
means normally urging the closure to closing position, 
initial pressure on the closure causing the closure to move 
against the spring means and out of closing position and 
continued pressure causing the stem to move to dispens 
ing position. 

7. A pump for dispensing from a container having 
material therein under pressure of a low pressure gas 
comprising a housing carried by the container and having 
a port and sealing disk at the inner end of the housing 
communicating with the container, a piston slidable in 
the housing, a valve stem projecting from the container 
and having one end slidably mounted in the said port 
and sealing disk and having a portion slidable in said 
piston, said stem having inner and outer abutment means 
for engaging said piston, a compression spring disposed 
between the sealing disk and inner abutment and nor 
mally moving the stem outwardly with the inner abut 
ment engaging the piston and moving the piston to a nor 
mal position, said stem in said normal position having 
an inner passage by-passing the sealing disk and con 
necting the housing to the container through said port 
and through which the material is forced by the pressure 
in the container into said housing, and having an outer 
passage connected to a dispensing means on the end 
of the stem and to a lateral passage disposed outwardly 
of the piston, initial movement of the stem inwardly 
moving the inner passage from by-passing relation with 
the sealing disk and closing off the bottom passage and 
moving the lateral passage to a position inwardly of the 
piston and the outer abutment into engagement with 
the piston whereby continued inward movement of the 
stem moves the piston and forces the material trapped 
in the housing through the outer passage to be dispensed 
from the dispensing means, said spring being compressed 
by the inward movement of the stem and returning 
said stem and piston to normal position upon release of 
the stem. 

8. Means for dispensing material from a container 
having material therein comprising pumping means 
mounted on the container and sealing the container and 
including a cylinder and a pumping piston in, and 
in sealing relation with the walls of said cylinder; 
and means normally urging said piston to one end 
of said cylinder, the other end of said cylinder being 
connected to said container to receive said material 
from the container, said material being under the 
pressure of a low pressure inert gas and being forced 
thereby into said cylinder so as to fill the cylinder 
when the piston is in the normal position, movement of 
the piston from said normal position causing the ma 
terial in the cylinder to be dispensed therefrom. 
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