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This invention relates to foam producing and 
dispensing devices and more especially to appa 
ratus for the production of foam from detergent 
liquids which can be converted into stable and 
Suitable foams Only with relative difficulty. In 
the use of many fine detergents for cleaning oper 
ations, such as the cleaning of upholstery, re 
moval of spots from clothing and fabrics, rugs, 
furs, etc., there are presently available fine deter 
gents Which have a Wide variety of solvent abil 
ities. However, for the best use of such deter 
gents it is desirable not to apply the detergent in 
the liquid form because such application com 
pletely wets the fabric and may cause shrinkage 
and possible color running and the production of 
a visible ring after the cleaning operation has 
been carried out, and in any event complete Wet 
ting of the fabric is unnecessary. I have dis 
Covered that Such detergent materials have great 
est and safest usefulness when utilized in the 
form of the foam whereby the detergent is car 
ried into the fabric but without excessive Wetting. 
The production of foams, however, from such 

dificultly foamable materials has presented con 
siderable difficulty in the art, and especially in 
that apparatus for producing the foam must be 
capable of being used by the least experienced 
persons, must be simple in construction and capa 
ble of being used and then set aside over long 
periods without deterioration before the next use. 

It is an object of the invention to provide a, 
foam producing and dispensing device of simple 
character capable of foaming liquids which are 
relatively resistant to the production of foans 
usable with no harm on fabrics. 

It is a further object of the invention to pro 
vide a rugged device which can be produced eco 
nomically and sold Widely. 

It is another object of the invention to provide 
a foam producing and dispensing device capable 
of producing a dry foam of uniform character 
from a container at any liquid level and to evacu 
ate all foamable liquid down to the last ounce. 

It is a further object of the invention to pro 
vide a foam producing and dispensing device 
capable of producing a Small amount of foam 
or a great amount of foam of uniform character 
or to produce a continuous or nearly continuous 
stream of creamy foam of Substantially uniform 
bubble size throughout the foam. 

It is another object of the invention to provide 
a rugged foam producing and dispensing device 
capable of instantaneous use after long periods 
of storage, yet efficient in the production of uni 
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form creamy foams from difficultly foamable ma 
terials. 
Other and further objects of the invention are 

those inherent in the apparatus herein illustrated, 
described and claimed. 
The invention is illustrated With reference to 

the drawings in which corresponding numerals 
refer to the same parts and in Which 

Figure 1 is a vertical Sectional view, partly 
broken away to show the interior construction 
of the foaming device; 

Figure 2 is a fragmentary enlarged view show 
ing a modified form of one part of the foaming 
device; 

Figure 3 is a fragmentary sectional view show 
ing another modified form of the foaming device; 

Figures 4 and 5 are fragmentary vertical views, 
partly in section, showing slightly modified forms 
of construction of the foam tube and the manner 
of centering the air pressure tube and mounting 
the squeeze bulb; 

Figure 6 is a fragmentary sectional view show 
ing a slightly modified form of bottom construc 
tion of the foaming device. 

Referring to the drawings, the apparatus for 
production of foam includes generally a reservoir 
0 in which the liquid from which a foam is pro 

duced is contained and a foaming device gener 
ally designated 20. The reservoir 0 is preferably 
a glass bottle which can be the original container 
in which the detergent liquid is sold. The bottle 
is provided with a neck at if which is provided 
on its exterior surface with molded threads 2 
and has an internal diameter at 3 which may 
vary slightly, depending upon the glass blowing 
operation by which the bottle was made. The 
upper edge f4 of the bottle neck presents a flat 
surface, against which a screw type cap is adapted 
to bear, with an interposed gasket for closing the 
bottle during shipment and sale prior to use. 
The foam producing and dispensing device 28 

is made of such a size that it can be inserted 
through the neck of the bottle and in order to 
hold the foam dispensing device firmly in pres 
sure tight relation with respect to the bottle neck, 
there is provided a cap at 5 which has an aper 
ture at 6.. Within the cap there is a gasket and 
supporting molding 2 of rubber or other resilient 
gasketing material. The member 2 has a tubul 
lar section at 22 Which has an internal diameter 
size so as snugly to fit on the exterior portion 23 
of the foam dispensing main tube. The tubular 
section 22 is preferably sized so that it has to be 
stretched a little bit in order to slip onto the tube 
23, and thereby forms a pressure tight seal with 
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the tube. The external diameter of section 22 is 
Such as to allow slight clearance relative to the 
internal diameter of the bottle neck, since such 
internal bottle neck diameters vary slightly in 
practice. The member 2 also has an outwardly 
extending flange at 24 which seats upon the upper 
edge 4 of the bottle neck and is held in pressure 
tight relationship by the cap 5 which is screwed 
down. 
The main tube 23 of the foam dispensing de 

vice 2 is of such a length that it extends from 
the bottle neck to within a short distance of the 
bottom of the bottle in which the foamable de 
tergent liquid is sold and dispensed. The tube 
23 is closed at the bottom by a slip-on rubber 
Cap 27 which is sized so as resiliently to grip the 
Outer Wall of the tube 23 and thereby be held in 
place against displacement even though pressure 
of Several pounds per square inch is built up 
inside the tube 23. When in place the lower sur 
face 28 of the cap 27 should be closely spaced 
relative the bottom 29 of the bottle . This 
can be accomplished by sliding the tube 23 up 
and down slightly in the cylindrical portion 22 
of the sealing member 2. 
At the upper end of the tube 23 it is necked 

in at 30 and is then drawn out to a smaller diam 
eter at 3. So that it fits neatly against the outer 
Surface of an inner tube 32. The tube 32 extends 
upwardly beyond the end 33 of the small diameter 
neck 3 on the outer tube. 23, and the neck 3 
and the upper protruding end 34 of the inner 
tube 32 are held in pressure-tight relationship 
by means of a short length of plastic tubing 35 
which is slipped on as illustrated. The plastic 
tubing deforms as shown and forms a seat on 
which the neck 36 of a rubber squeeze bulb gen 
erally designated 37 is adapted to be slipped and 
held in pressure-tight relationship due to the 
resilience of the neck portion. 36. The rubber 
squeeze bulb 37 is provided with a valve at 38 
So that when the bulb is squeezed air will then 
be forced down into the tube 32 in the direction 
of arrow 39. 
The lower end of the tube 32 is seated in a 

central pocket 28a in the bottom 28 of cap 27 
and is thereby closed and supported centrally of 
tube 23, or the cap 27 may be molded with an 
upwardly extending protuberance centrally of 
the cap, shaped to extend into and thereby centes' 
the tube 32, as shown in Figure 6. Tube 32 is 
provided with a plurality of Small drill holes at 
40 at its lower end. In a preferred design in 
accordance with the invention, there are provided 
16 holes cf No. 60 Size in the bottom one-inch 
length of the tube 23. In addition, the tube 32 
is provided with a restricted orifice 4, this hole 
being positioned so as to direct a flow of air in 
the direction of arrow A2 which is directly in 
line with the dispensing nozzle 47 that is formed 
on the outer Surface of the main tube 23. In 
said preferred design hole 4 is No. 70 drill size. 
The main tube 23 is also provided with a re 
Stricted orifice at 43, this hole in said preferred 
design being of No. 70 drill size and is provided 
with two drill holes 44 near its lower end, these 
holes being a No. 60 drill size in said preferred 
design. The hole 43 is positioned slightly below 
the lower end of the tubular section 22 on the 
Seal and the hole 44 is positioned slightly above 
the upper edge of the cap 2. 
The nozzle portion 47 extends outwardly well 

beyond the diameter of the bottle to and is tipped 
downwardly at 45. Within the foam tube 23 and 
above hole 43 and below nozzle 47 there are pro 
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4 
vided a plurality of fine screens 46 which are 
preferably of 160 mesh Stainless Steel or Monel 
metal. The screens 46 are preferably provided 
With fianges which grip either the outside of 
tube 32 or the inside of tube 23 or both, as shown. 
The screens 46 break up the bubbles and any 
liquid drains down tube 23 for re-use. 

It will be appreciated, of course, that the 
Specific sizes of the drill holes mentioned herein 
for a preferred design are merely illustrative, 
in general, it may be stated that the holes 43 
and 44 considered together should be of a size 
Such that When the air in the bulb 37 is forced 
doWinWardly into the tube 32 and thence into 
the interior of the tube 23, that there will not 
be a sufficient loss of air through holes 43 and 
loSS. Of air, foam or liquid through hole 44 so as 
Substantially to reduce the pressure within the 
interior of the tube 23, before the bulb 37 can 
again be released and another bulb full of air 
Squeezed in. Likewise, the hole 4 and the plu 
rality of holes 44 or slots, as in Figure 6, should 
form a restriction between the interior of the 
tube 32 and the interior of the tube 23 so that 
after the air is forced through the tube 32 into 
the interior of the tube 23 and the bulb 37 is 
then released preparatory to taking in additional 
air for the next squeeze, the inflow of air through 
the hole is and liquid or foam through the holes 
& from the interior of tube 23 should be at a 
Substantially slower rate than the inflow of air 
into the bulb through the valve 38. In this way 
the bulb 3 is enabled to produce a net flow of 
air in the direction of arrow 39 into the tube. 
It may be noted that the lower end of tube 32 
Seals against Cap 27 Or is Sealed On the protuber 
ance as in Figure 6. 

During operation the device is assembled as 
shown in Figure 1 and usually the user starts 
With a full bottle of liquid which therefore estab 
lishes the liquid level in the bottle to at, for ex 
ample, level 5). When the foaming device 23 is 
first inserted into the bottle the liquid flows into 
the hoe 4 in the direction Of arrOW 5 and 
air is displaced out of tube 23 through the hole 
43 in the direction of arrow 52. At the same 
time liquid enters into tube 32 and air displaces 
out of hole and hole 43. The net result is that, 
the liquid level within the bottle re-establishes 
and fills the interior of the bottle and the in 
terior of tubes 23 and 32 uniformly at, for ex 
ample, the level 54. When the first bulbful of 
air is forced downwardly by Squeezing the bulb 
37, the initial reaction is to force the liquid which 
was standing within the interior of tube 32 down 
Wardly through the holes 40 and air is at the 
same time ejected through the Small hole 4, the 
latter air being wasted on the first or first several 
squeezes. However, as the liquid is forced down 
through the lower end of the tube 32 and out 
through the holes 40, there comes a time when 
the liquid is all forced out and air begins to be 
ejected through the holes 4 and into the interior 
of the tube 23 which remains filed with liquid. 
This air causes a foaming reaction and bubbles 
arise in the Space between the outer Surface of 
tube 32 and the interior of tube 23, as indicated 
by the arrows 55. These bubbles rise and come. 
up and fill the portion of tube 23 above the liquid 
level therein, but are relatively wet bubbles of 
foam. This upward movement of the foam is. 
indicated by the arrow 55. As the foam passes 
through screens 45 the larger bubbles are broken 
up into fine bubbles and any liquid in the bubbles 
drains down tube 23 for re-use. When the foam. 
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entirely fills the tube 23 it begins to be ejected 
out of the tube 47 and at this time the outflow 
of air through the small hole 4 injects addi 
tional air into the foam and causes it to be dried. 
Even at the first squeeze of bulb 37 it is some 
times possible to generate and elevate enough 
foam so as to fill the tube 23 and eject, some 
through the nozzle 47 and out through the bent 
down portion 5 of the dispensing nozzle, thus 
forming a flow of foam at the nozzle tip as in 
dicated by the arrows 57. A loose plug of rust 
proof metal Wool at 48 in nozzle 45 serves to 
Strain and unify the foam flow. When the bulb 
37 has been entirely squeezed tight, the user re 
leases the bulb. At this time there is a pressure 
established within the interior of tube 23 and 
to Some extent this pressure is transferred out 
Of the hole 43 into the space above the liquid 
level within the bottle 9. There is, of course, 
Some Outflow of liquid through the holes 44 when 
the pressure in tube 23 is in excess of that with 
in the bottle O. When the bulb 37 is accord 
ingly released, there is a tendency for inflow of 
liquid and air from the bottle 0 through the 
holes 43 and 44, respectively, but since these 
holes are relatively restricted the flow is in 
sufficient appreciably to permit decrease of pres 
Sure within the tube 23. Furthermore, the pres 
Sure within the tube 23 does not immediately 
transfer to the interior of the tube 32 because 
the holes AO are submerged in liquid and/or 
foam and the hole 4 is relatively Small, Conse 
quently, the tube 37 breathes in additional air 
freely through the flat valve 38 and the bulb 37 
is then immediately Squeezed again. It is possible 
by proper sizing of the holes 40 and 4 to per 
mit the filling of the bulb 37 with a fresh charge 
of air before the pressure within the tube 23 has 
appreciably decreased, although there is always 
some tendency for backflow to occur through 
holes 40 and 4 when the bulb is released. Conse 
quently, on the next squeeze of the bulb 37, addi 
tional foam is produced and merges with foam 
already in the tube 23 and rises and is dried by 
additional outflow of air at the hole 4 as the 
foam flows through tube 47. By Squeezing the 
bulb 37 at a rate of, for example, once every half 
second to once per second, a Substantially con 
tinuous flow of fine bubble foam of creamy con 
sistency can be ejected out of the tube 45. As 
the device is used, the pressure within the bottle 
O tends to build up during the first few Squeezes 

of bulb 37 and most of the pressure transfer is 
outwardly through the holes 43 and 44 with only 
a little back transfer during each release of the 
bulb. However, the pressure within the bottle 
O Soon establishes at a pressure slightly below 

the peak pressure within tube 23 and thereafter 
the integrated action is merely for the liquid 
within the bottle to gradually to transfer inward 
ly through the hole 44 with consequent displace 
ment of sufficient air out through the hole 3 to 
make up for the reduction of liquid level within 
the tube 0. As a result, by use of the instant 
invention it is possible to produce a uniform 
foam of consistent tiny bubble size and dry and 
almost creamy in nature, regardless of the level 
of the liquid in the bottle 0 and it is possible to do 
so even with liquids which have heretofore defied 
production of useful foam by use of known foam 
apparatuS. 
The instant apparatus may, if desired, be con 

nected to a source of continuous pressure, Such 
as an air compressor or air line, instead of the 
squeeze bulb 37 where the production of large 
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6 
quantities of foam for cleaning operations is de 
sired, or to spare the operator the sight work 
of Squeezing the bulb. 

In Figure 2 there is illustrated another form 
of construction for the lower end of the tube 
32. In this form the tube 32 is beaded over 
Slightly at the botton end 6 so as to retain in 
place a Small plug 6 of stainless steel or Monel 
metal Wool, through which the downward flow 
of air in the direction of arrow 66 is ejected. 
The stainless steel or Monel metal wool forms a 
plurality of orifices through which the air is 
ejected and forms the foam as indicated by the 
plurality of arrows 6. This form of invention 
dispenses with the necessity of drilling a large 
number of small holes at 4), as illustrated for 
the principal modification. 

In Figure 3 there is illustrated a slightly modi 
fied form of the invention in which the tube 23 
is provided with an enlargement 23A at its upper 
end. This enlargement is desirable in that it 
provides a shoulder at 68 which serves firmly to 
establish the level of the apparatus within a 
given size of bottle. In addition, the enlarge 
rinent 23A provides a reservoir space into which 
the foam is forced, permitting it to drain and 
dry somewhat before being re-aerated by means 
of the air blast through the orifice 4. 

In Figures 4 and 5 there are illustrated Some 
what modified forms of construction of the upper 
end of the foam tube. In each of these figures 
the foam tube 23 is cut off squarely at the upper 
end to and the pressure supply tube 32 is of a 
length Such that, as in the previous modification, 
it protrudes slightly above the end 70 of the 
foam tube. In Figure 4 the pressure tube 32 is 
held centrally in respect to the foam tube by 
means of a rubber collar Which is molded SO 
as to fit in pressure-tight relationship against 
the inner Surface of the foam tube 23 and like 
wise tightly grip the outer surface of the pres 
sure tube 32. The collar Ti f is preferably pro 
vided with a shoulder at. 2 which is of Sufficient 
thickness so as to match the Wall thickness of 
the tube 23, thus presenting a smooth surface 
when the two are placed together. The collar 
T is terminated at the level 3-3 and to the 
portion of tube 23 which protrudes outwardly 
above this level there is attached the neck 8 
of the squeeze bulb 75. By providing a chamfered 
surface at 4 in the collar 7 a very neat connec 
tion is thereby provided. 

In Figure 5 the same effect is achieved by 
molding the squeeze bulb 5 with an integral 
collar portion 76 which serves thereby centrally 
to locate the tube 33 within the foam tube 23. 
By molding the two parts in one, it is also 
possible to provide a very smooth curve at 77 
which adds to the appearance of the device. 

Figure 6 shows a slightly modified form of con 
struction for the bottom end of the foaming de 
vice. In this figure the cap 80 is molded with a 
central protuberance on stub 8: which fitS into 
and plugs and thereby centers the lower end of 
tube 32. In place of a plurality of drill holes 4) 
as in Figure 1, there are provided one or more 
slots 82 which permit, the air to blow out. The 
bubbles are formed and are further formed 
and/or strained and broken up by a Wrapping of 
rustless metal wool 83 which fills the Space with 
foam tube 33 around tube 32 for a short distance 
in the botton to the level 84-84 which is above 
the top of the slots 82. Two apertures 44 in the 
wall of foam tube 23 enable the liquid that is 
to be foamed to enter into the interior of tube 
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23 and rise through, the metal woel 83 and into 
tube 23. This construction is economical to build 
and produces an excellent uniformity of foaia. 
As many apparently widely different, enhodi 

naents of this invention may be made without 
departing from the spirit and scope thereof, i. 
is... to be understood that I do not limit myself 
to the specific embodiments herein. 
What I claim is: 
1. An article of manufacture comprising a 

reservoir having a top opening, a foam tube 
closed across the botton, said foam tube extend 
ing downwardly from said opening to adjacent, 
the bottom of the reservoir, means for mechani 
cally supporting the upper end of said foam tube 
in pressure tight relatiom in respect to the reser 
Voir at Said opening, a Spout on the outside of the 
reservoir, said spout being connected to the upper 
end of Said foan tube for delivering foa in there 
from, a pressure tube extending from outside 
the reservoir and then down to adjacent tha 
bottom of the foam tube and terminating at its 
lower end in gas dispersing nozzle means within 
the foam tube, pressure means outside the reser 
voir having an outlet connected in pressure tight, 
relation to the pressure tube for generating pres 
sure therein, means mechanically supporting the 
thus connected pressure means adjacent the top 
opening of the reservoir, the upper part of the 
foam tube and the pressure tube above the spout 
being connected in pressure tight relationship, 
said foam tube within the reservoir being closed 
in respect to the reservoir except for a small 
opening at a low position near the bottom of the 
foam tube and another Small opening adjacent 
the top of the foam tube and screen means ex 
tending across the foam tube slightly above the 
small opening adjacent the top of the foam tube 
but below the connection of the Spout thereto. 

2. An article of manufacture as Set forth in 
claim 1 wherein the upper part of the foam tube 
above the Spout and the part of the pressure tube 
adjacent thereto are connected in preSSure-tight, 
relationship by a resilient fitting closing the space 
between Said tubes. 

3. The apparatus of claim further character 
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3. 
ized in that the pressure means is a squeeze bulb 
having a check-valved inlet. 

4. The apparatus of claim 3 further character 
ized in that the squeeze bulb pressure means is 
positioned so that it will drain through its outlet 
into said pressure tube. 

5. An article of manufacture comprising a 
foam tube closed across the bottom, said foam 
tube being positioned generally upright and hav 
ing an upper and a lower end, a spout connected. 
to said foam tube adjacent the upper end thereof 
for delivering foam therefron, a pressure tube 
positioned within Saidi foam tube and extendiing 
from a point adjacent the upper end of Said 
foam tube to a point adjacent the lower end there 
of, said pressure tube terminating at its lower 
end in a dispersing nozzle means positioned with 
in said foam tube, pressure means having an out 
let connected in pressure tight relation to said 
pressure tube for generating pressure therein, the 
upper part of Said foam tube above said spout 
being connected in pressure tight relation to the 
portion of Said pressure tube adjacent thereto, 
Said foam tube having a Small opening at a lower 
position near the botton thereof and another 
Sinall opening adjacent the top of the foam 
tube and Screen ideans extending across the foam 
tube slightly above the Small opening adjacent 
the top of the foam tube but below the connec 
tion of the Spout thereto. 
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