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[5 7] ABSTRACT 
This foam dispensing device includes an outer container 
for holding foamable liquid, and a foam producing unit 
mounted in the discharge port of the outer container. 
The foam producing unit includes an inner container of 
substantial smaller cross section than the outer con 
tainer, and a closure cap having a pressurized an inlet 
and foam outlet. A one-way valve is provided between 
the inner and outer containers which opens to replenish 
the foamable liquid supply in the inner container but 
remains closed during the foam forming process. 

14 Claims, 1 Drawing Sheet 
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FOAM DISPENSING DEVICE 

Matter enclosed in heavy brackets [ 1 appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

This is a continuation of application Ser. No. 330,254, 
?led Dec. 14, 1981, now abandoned. 

BACKGROUND OF THE INVENTION 

This invention relates generally to foam dispensing 
devices and particularly to a device having an outer 
container and a relatively small auxiliary inner con 
tainer ?lled from the outer container and requiring a 
smaller air supply to operate. 

Several non-aerosol foaming devices have been de 
veloped in recent years which are essentially hand-held 
squeeze bottles of relatively small capacity. Such 
squeeze bottles, as exempli?ed by us. Pat. No. 
3,709,437 and US. Pat. No. 3,937,364 work well for 
their intended purpose but are not readily adapted for 
use with large containers which are considerably more 
economical to use. The reason for this is that the control 
of pressure and foamable liquid capacity is difficult 
because of the relatively small optimum size of the foam 
producing components required to produce superior 
foam quality. 

This foam dispenser device provides a means of utiliz 
ing foam producing systems, currently limited to use 
with smaller containers, for use with containers of much 
greater capacity. 

SUMMARY OF THE INVENTION 

This foam dispensing device provides a means of 
using large capacity containers for the production of 
superior foam by utilizing an inner auxiliary container 
which is replenished with a foamable liquid supply from 
the larger container. 
The foam dispenser includes an outer container for 

holding foamable liquid having a discharge port, and a 
foam producing unit mounted to the container and sepa 
rating the area adjacent the discharge port and the inte 
rior of the container. The foam producing unit includes 
an inner container disposed within the outer container 
and having an opening communicating with said outer 
container; a closure for the inner container having pres 
surized air inlet means and foam outlet means, foam 
producing means communicating with the foam outlet 
means and including an inwardly extending conduit 
having an opening communicating with the interior of 
the inner container; and the valve means for the inner 
container opening, said valve means selectively closing 
said opening when air pressure within the inner con 
tainer is increased to supply foamable liquid from the 
inner container to the conduit of the foam producing 
means, and said valve means selectively opening said 
opening when air pressure within the inner container is 
decreased to permit ?ow of foamable liquid from the 
outer container to the inner container. 

It is an aspect of this invention to provide a valve 
means which includes a flexible element selectively 
opening and closing the inner container opening. 

It is another aspect of this invention to provide pump 
means to supply pressurized air to the air inlet means. 

It is still another aspect of this invention to provide a 
closure which includes a cap having a passage extend 
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2 
ing therethrough providing the air inlet means, and to 
provide an inner container formed form a tubular mem 
ber integrally formed with the closure cap. 

It is still another aspect of this invention to provide 
that the integrally formed inner container and closure 
cap are received by the outer container discharge port. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a longitudinal sectional view of the device; 
FIG. 2 is a sectional plan view taken on line 2-2 of 

FIG. 1; 
FIG. 3 is a sectional plan view taken on line 3-3 of 

FIG. 1, and 
FIG. 4 is an enlarged view illustrating the valve ac 

tion. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now by reference numerals to the drawing 
and ?rst to FIG. 1 it will be understood that the foam 
dispensing device, generally indicated by numeral 10, 
includes an outer container 12 having a neck portion 14 
defining a discharge port. The device also includes a 
foam producing unit 16 mounted within the neck of the 
container 12 and separating the area adjacent the dis 
charge port and the interior of the container. 
The container 12 provides a reservoir for foamable 

liquid generally indicated by L and may be formed from 
any suitable rigid or non-rigid material such as metal or 
plmtic. 
The foam producing unit 16 includes a tubular mem 

ber 18, of rigid plastic or the like providing an auxiliary 
inner container disposed within the outer container 12 
and a closure cap M. 
The closure cap 20 includes a base portion 22, a de 

pending annular ring 24 and an outwardly projecting 
portion 26. The closure cap 20 also includes a passage 
28 extending therethrough and providing a pressurized 
air inlet means into the tubular member 18 and a passage 
30 extending therethrough and providing a foam outlet 
means from the tubular member 18. 

In the embodiment shown, pressurized air is supplied 
to the air inlet passage 28, as by a bulb 32 connected to 
the passage 28 by a connecting tubular member 34. As 
shown in FIG. 1, the bulb 32 includes a one-way valve 
such as provided by the diaphragm 36 covering the bulb 
air inlet passage 38. However, it will be understood that 
other pressurized air producing means, such as a foot 
pump, could be used in place of a bulb. 
The foam inlet passage 30 is ?tted at its upper end 

with a tubular member 40 which, in effect, provides an 
extension to said foam outlet passage. As shown, the 
passage 30 also provides a mounting for a foam produc 
ing means generally indicated by numeral 42, which 
communicates with the tubular member 40. 
The foam producing means 42, in the embodiment 

shown, is similar to that disclosed in (LS. Pat. No. 
3,709,437 in that it includes a downwardly depending 
hollow element 44 having air passages 46 disposed 
thereabout, and providing a foam producing mixing 
chamber. An elongate tubular member 48, providing an 
inwardly extending conduit means, is attached to the 
hollow element 44 and communicates with said element 
at its upper end. The tubular member 48 also includes an 
opening 50 at its lower end. The air passages 46 provide 
for the introduction of air into the mixing chamber 
formed by member 44 at the same time that foamable 
liquid is introduced into said mixing chamber by the 
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tubular member 48. The cross section of the air passage 
46 is such that free ?ow of air therethrough is restricted 
causing air pressure acting upon the upper surface of the 
foamable liquid to force the foamable liquid upwardly 
through the tubular member 48 and into the mixing 
chamber. Simultaneous introduction of air and foam 
able liquid affects the intermixing of liquid and air to 
produce foam. In the embodiment shown, a ball check 
valve 52 is provided for the mixing chamber which 
seats with a reduced portion of the hollow element 44 to 
prevent the return of foam into the tubular member 48. 
Passage 30 is con?gured to provide a seat for a beam 
homogenizing overlay element 54 which is held in place 
by means of a retainer 56. It will be understood that 
other foam producing means could be used if desired 
such as the disclosed in 1.1.8. Pat. No. 3,397,364. 
The tubular member 18, in the embodiment shown, is 

integrally formed with the closure cap 20. An inner cap 
62 providing an inner end wall is also provided, said cap 
62 having an end opening 64 therein communicating 
with the outer container 12. One-way valve means, in 
the form of a ?exible element 66 of rubber or the like, is 
provided for the opening 64 and is held in place by the 
end cap 62. The valve means is selectively closed, as 
shown in FIG. 1, when air pressure within the inner 
container 60 is increased by applying pressure to the 
bulb 32, so that the ?exible element 66 is urged against 
the opening 64 and air pressure forces liquid 1.. down the 
tubular member 18 to L’, with the result that foamable 
liquid L is supplied, by way of the tubular member 48, 
to the foam producing means 42. When the air pressure 
is relieved, the valve means is selectively opened, as 
shown in FIG. 4, by lifting ?exible element 66 away 
from the opening 64 to permit flow of the foamable 
liquid from the outer container 12 to the inner container 
18. Of course, if desired, a ball valve or other form of 
one-way valve could be used in lieu of the ?exible ele 
ment 66. 
When the foam producing unit 16 is initially inserted 

into the outer container 12 containing foamable liquid 
L, the ?exible element 66 is opened to admit liquid into 
the inner container by virtue of the pressure differential 
resulting from the difference in liquid levels between 
the inner and outer containers. When the foam produc 
ing unit 16 is fully installed and the liquid levels are 
equal and foam is produced by simply applying pressure 
to the surface of the liquid L in the inner container 
tending to lower the level in said container to the point 
indicated by L’. Release pressure again causes liquid L 
to enter the inner container, such entry being assisted by 
the relative negative pressure inside the container 18 
resulting from the release of the bulb 32. 

Essentially, the use of a valved inner container of a 
substantially smaller volume than that of the other con 
tainer provides the advantage that a large container can 
produce foam effectively with the application of air 
pressure to a relatively small auxiliary container which 
requires less air to produce the necessary pressure to 
form the foam thereby permitting rapid foaming action 
with a relatively small air pressure actuating means. 
Good results have been obtained using an outer con 
tainer and inner container having cross-sectional areas 
proportions of between li?y-to-one (50:1) and one hun 
dred-to-one (100:!) based on an inner container diame 
ter of one inch (1"). 

I claim: 
1. A foam dispenser device, comprising 
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4 
(a) an outer large container, for holding a substantially 

enlarged quantity of foamable liquid. having a [dis 
charge] port, [and] 

(b) foam outlet means. 
(c) a foam producing unit mounted to the container 
and separating the area adjacent the [discharge] 
outer container port and the interior of the con 
tainer, said [form] foam producing unit including; 
1. an [inner] small container disposed within the 

outer container, and having an opening commu 
nicating with said outer container, 

2. a closure for the [inner] small container having 
pressurized air inlet means communicating 
[with] air under positive pressure to the [inner] 
interior of the small container [and foam outlet 
means] but not to the interior of the outer con 
tainer. 

3. foam producing means communicating [with] 
foam to the foam outlet means, said foam produc 
ing means including air-receiving means commu 
nicating with the air inlet means to receive pres 
surized air and liquid-receiving means including 
an inwardly extending conduit having an open 
ing communicating with the interior of the [in 
ner] small container to receive liquid, 

. valve means for the inner container opening, said 
valve means selectively closing said opening 
when air pressure within the [inner] small con 
tainer is increased, to supply foamable liquid 
from the [inner] small container to the conduit 
of the foam producing means, said valve means 
selectively opening said opening when air pres 
sure within the [inner] small container is de 
creased to permit flow of foamable liquid from 
the outer container to the [inner] small con 
tainer, and 

[(c) a] (:1) pump means supplying pressurized air to 
the air inlet means, said pump means including an 
opening communicating with ambience and valve 
means selectively closing said opening when air 
pressure within the pump means is increased and 
selectively opening said opening when air pressure 
within the opening is decreased to admit air into 
said pump means. 

2. A foam dispenser device as de?ned in claim 1, in 
which 

[(d)] (e) the means in the foam-producing means 
receiving air includes at least one opening disposed 
intermediate the conduit opening at the lower end 
of the [inner] small container and the foam outlet 
means permitting air flow into said conduit. 

3. A foam dispenser device as defined in claim 1, in 
which 

[(d)] (e) the closure includes a cap having a passage 
extending therethrough providing the air inlet 
means, and 

[(c)] (f) the [inner] small container includes a 
tubular member integrally formed with the closure 
cap_ 

4. A foam dispenser device as defined in claim 3, in 
which 

[(1)] (g) the integrally formed [inner] small con 
tainer tubular member and closure cap are received 
by the outer container [discharge] port. 

5. A foam dispensing device having a substantially en 
larged liquid capacity comprising: 
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a large reservoir for long-term storage and periodic use 
of a substantially enlarged quantity of foamable liq 
uid; 

a small reservoir for selective receipt. as a stream. and 
short-term storage of a small quantity of foamable 
liquid displaced from the large reservoir.‘ 

one way passage ?uid path-de?ning means accommo 
dating low velocity ?ow of said small quantity of 
foamable liquid from the largeto the small reservoir 
at successive points in time while preventing ?uid ?ow 
from the small to the large reservoir.‘ 

foam-producing means juxtaposed the two reservoirs; 
manually operable air pump means selectively used to 
place the air under pressure above atmospheric pres 
sure; 

air?ow path~de?ning means interposed between the air 
pump means and the foam-producing means; 

means by which the pressure from the air pump means is 
selectively exerted upon the small quantity of foam 
able liquid contained in the small reservoir: 

liquid ?ow path-de?ning means interposed between the 
small reservoir and the foam-producing means; 

the foam-producing means comprising means causing a 
con?uence of air ?owing along the air ?ow’ path 
de?ning means and foamable liquid ?owing along the 
liquid ?ow path-de?ning means thereby causing en 
trainment of air within the liquid to produce foam; 

foam ef?uent means interposed between the foam-pro 
ducing means and the atmosphere along which foam 
is slowly extruded responsive to the con?uent displace 
ment of air and foamable liquid at the foam-produc 
ing means. 

6. A foam dispensing device according to claim 5 
wherein the foam-producing means are carried by cap 
means mounted to the top of the large reservoir. 

7. A method for repeatedly dispensing small quantities of 
foam ?Jrmed by entraining air within a foamable liquid in 
a device successively over an extended period of time with 
out need to replenish the supply of foamable liquid in the 
device, comprising the steps of? 

storing a substantially enlarged quantigr of foamable 
liquid in a large container: 

transferring a small quantity of foamable liquid at a 
slow rate from the large container along a one way 
?uid ?ow path to a small chamber: 

selectively applying the force of manually-derived posi 
tive pressure to the small quantity of foamable liquid 
in the small chamber to displace at least a substantial 
portion of the small quantity of foamable liquid from 
the small chamber to a foam-producing site as a low 
velocity liquid stream; 

delivering a stream of air under said manually-derived 
positive pressure to the foam-producing site; 

causing a con?uence at the foam-producing site by con 
tinuously merging the stream of foamable liquid and 
the stream of air under force of said manually-derived 
positive premure to produce foam at the foam-produc 
ing site: 

displacing foam at a low velocity along an e?luent foam 
?aw path from the foam-producing site to an output 
site. 

8. A foam-dispensing device having a substantially en 
larged liquid capacity comprising: 
a large container ?rr holding a large supply of foamable 

liquid to be periodically used in small increments over 
an extended time; 

a small chamber for successively receiving at selected 
points in time over said entire extended period of time 
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6 
said increments of foamable liquid from the large 
container; 

one-way ?uid ?ow means by which each small incre 
ment of foamable liquid is selectively delivered via low 
velocity ?ow from the large container to the small 
chamber.‘ 

foam-producing means comprising air inlet means, 
foamable liquid in?uent means and foam effluent 
means; 

a source of manually-derived pressure; 
foamable liquid passageway means interposed between 

the small chamber and the foamable liquid in?uent 
means of the foam-producing means by which at least 
a substantial portion of each increment of foamable 
liquid from the small chamber is selectively delivered 
to the foam-producing means under low velocity; 

means by which the force of positive pressure selectively 
manually derived from said source is imposed upon 
the small increment of foamable liquid in the small 
chamber at a desired point in time thereby forcing 
said low velocity ?ow of the foamable liquid from the 
small chamber to the foam-producing means; 

means by which air under said positive pressure is deliv 
ered to the air inlet means of the foam-producing 
means causing the air to be entrained within the ?ow 
ing foamable liquid at the foam-producing means to 
produce foam, the foam thereafter issuing from the 
foam effluent means of the foam-pmducing means 
and thence at low velocity along a foam discharge 
passageway to a foam discharge port.’ 

means by which the force of the manually-derived posi 
tive pressure is at all times isolated from the interior of 
the large container. 

9. A foam-dispensing unit according to claim 8 wherein 
negative pressure is imposed upon the interior of the small 
chamber to stimulate delivery of each additional small 
increment of foamable liquid from the large container to 
the small chamber following but not during selective dis 
placement of any small increment of foamable liquid from 
the small chamber to the foam-producing means. 

10. A foam-dispensing unit according to claim 8 wherein 
the foam discharge passageway extends in a substantially 
horizontal direction. 

I]. A foamer operable under manually-derived pressure 
comprising: 
an extraordinarily large supply of foamable liquid dis 
posed in a large container; 

a small pump chamber; 
one-way ?ow control means by which relatively small 

amounts of foamable liquid are successively displaced 
from the large container to the small chamber when 
foam is not being produced; 

a manually-operated prmure pump: 
foam-producing structure; 
foamable liquid ?ow path means interposed between the 

small chamber and the foam-producing structure.‘ 
means isolating the force of the positive pressure created 

by the pump from the interior of the large container: 
means imposing the force of the positive pressure created 

by the air pump upon the small amount of foamable 
liquid in the small chamber thereby displacing the 
same at low velocity from the small chamber along the 
foamable liquid ?ow path means to the foam-produc 
ing structure: 

means accommodating simultaneous delivery of air 
under positive pressure derived from the pump to the 
foam-producing structure where the air is continu 
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ously entrained within the small amount of foamable 
liquid ?owing into the foam-producing structure; 

foam e?luent means along which the foam is discharged 
from the foam-producing structure to the user. 

12. .4 method by which foam is dispensed under manual 
ly-derived pressure, comprising the steps of.‘ 
placing a very large supply of foamable liquid in a large 

container, the quantity of foamable liquid substan 
tially exceeding that which could heretofore be opera 
tively used; 

causing a relatively small amount of said foamable 
liquid to be selectively displaced at successive desired 
points in time ?orn the large container to a relatively 
small adjacent chamber; 

selectively manually placing air under positive pressure 
and imposing the force of said positive pressure upon 
the small amount of foamable liquid in the small 
chamber while preventing the force of the positive 
pressure from being imposed upon the foamable liquid 
in the large container. thereby forcing ?ow of foam 
able liquid only from the small chamber at a slow rate 
to a foam-producing site where air under said positive 
pressure is entrained within the ?owing foamable 
liquid to foam said ?owing foamable liquid at the 
foam-producing site, the foam being extruded at a 
slow rate from the foam-producing site to a foam 
discharge site. 

13. A method according to claim 12 further comprising 
the step of applying negative pressure to the interior of the 
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14. A foamer from which foam is periodically dispensed 

under manually-derived pressure comprising: 
a very large container in which a very large supply of 
foamable liquid is placed, the quantity of foamable 
liquid substantially exceeding that which could here 
tofore be operatively used.. 

a relatively small chamber; 
one-way ?ow means through which a relatively small 
amount of said foamable liquid is selectively displaced 
from the large container to the small chamber at 
successive desired points in time following dispensing 
vffwm' 

a source of pressure selectively manually operated to 
place air under positive pressure; 

means imposing the force of said positive pressure upon 
the small amount of foamable liquid in the small 
chamber: 

means preventing the force of the positive pressure from 
being imposed upon the foamable liquid in the large 
container; 

foam-producing means; 
foamable liquid flow path means along which foamable 

liquid from the small container is displaced at a slow 
rate to the foam-producing means; 

means by which air undersaid positive pressure is deliv 
ered to the foam-producing means and entrained 
within the foamable liquid to continuously foam said 
?owing foamable liquid at the foam-producing 
means; 

foam e?luent means interposed between the foam-pro 
ducing means and a foam discharge port along which 
the foam generated at the foam-producing means is 
extruded at a slow rate. 

a e e a a 


