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1. 

3,117,699 
PRESSURE DISPENSER WITH PROPELLANT 

DEVELOPED IN STU 
Morton Batlan Epstein, Linden, N.J., assignor to Colgate 

Palmolive Company, New York, N.Y., a corporation of 
Delaware 

Filed Apr. 14, 1961, Ser. No. 103,165 
7 Claims. (C. 222-389) 

This invention relates to pressure systems. More par 
ticularly the invention relates to gas generating systems 
for pressurizing a container such as an aerosol type dis 
penser from which a fluent material is dispensed and to 
a method for manufacturing such a pressurized dispensing 
system. 
The invention will be readily understood from the fol 

lowing description and the attached drawings in which: 
FIGURE 1 is an axial vertical elevation of a preferred 

dispensing container of fluent material wherein propellant 
material is releasing pressurizing gas; 
FIGURE 2 is a view of the disassembled elements of 

such a container; and 
FIGURE 3 is a schematic representation of a method 

of manufacturing pressurized dispensers in accordance 
with this invention. 
Many types of aerosol systems are known. However, 

many of the known systems present serious drawbacks 
in that the propellants employed are usually added to the 
container as a gas through the dispensing valve after the 
container has been sealed. On the other hand, prior to 
the development of commercial methods of pressure 
filling, liquefied gaseous propellants were refrigerated and 
added to the cooled container before the dispensing valve 
and container were put into place. After sealing of the 
container, heating of the liquefied gas caused development 
of dispensing pressure. This cold-fill method led to loss 
of propellant due to vaporization during filling and fur 
thermore was restricted to the use of those products which 
were not harmed by the low temperatures necessary. 
Accordingly, elaborate equipment and careful procedures 
were necessary in order to obtain an aerosol system hav 
ing suitable dispensing pressure. In such systems the 
propellant gas is usually added to the container last, since 
the contents to be dispensed can be conveniently added 
at atmospheric pressure through a relatively large filling 
opening before the container is sealed. Consequently, 
the filling machinery required is less intricate and more 
economical. On the other hand, addition of propellant 
through the discharge valve is usually slow in operation 
in comparison with the speed of the automatic machinery 
employed for filling the container with the non-pressur 
ized contents. It is highly desirable, therefore, to have 
a propellant or propellant generating material which can 
be added to the container with the same ease and speed 
as the non-pressurized contents and at atmospheric pres 
Sle. 
A propellant generating material that can be added to 

the container at atmospheric pressure must be one that 
meets certain requirements. For example, such a pro 
pellant generating system must be relatively stable at 
atmospheric pressures and normal room temperature but 
one which will release gas in a sufficient amount to build 
up the required dispensing pressure in situ in the con 
tainer. Furthermore, in such a propellant generating 
system the gas released should be one which does not 
adversely affect the product to be dispensed or adversely 
affect the area or surface to which the dispensed product 
is applied. In addition, the propellant generating system 
should be one from which the release of gas takes place 
relatively slowly or one from which the release of gas 
can be controlled, that is one from which the release of 
gas can be speeded up by catalysis or activation. A fur 
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2 
ther requirement is that the product remaining after 
release of gas be one that is not harmful to the product 
to be dispensed. Furthermore, the propellant generat 
ing system before or after the release of gas should be 
one that does not affect the container either by corrosion, 
or in some other manner. 

It has now been found that hydrogen peroxide meets 
the above requirements for an in situ gas generating 
system when employed in pressurized dispensing con 
tainers. The hydrogen peroxide releases oxygen and 
forms water, generally harmless and usually already 
present in the dispenser. 

Although hydrogen peroxide of widely varying strength 
can be employed, relatively strong hydrogen peroxide is 
generally more effective. Concentrations as low as 20% 
hydrogen peroxide can be employed as a source of oxy 
gen. On the other hand, it is preferred to use at least 
70% hydrogen peroxide. When stronger concentrations 
are employed, the amount necessary to generate a re 
quired volume of gas is smaller and less water will be 
present in the system after oxygen is released. The 
amount of hydrogen peroxide of a given concentration 
necessary to provide the required amount of oxygen 
needed to give a particular dispensing pressure can be 
readily calculated. The amount of oxygen needed to 
build up the necessary pressure in a particular container 
will depend upon a number of factors among which are 
the size of the container and the amount of product to 
be dispensed therefrom. Accordingly, enough hydrogen 
peroxide is employed to release sufficient oxygen to build 
up the required dispensing pressure in the dispensing 
container to expel substantially all the product therefrom. 
Although commercially available hydrogen peroxide 

generally contains a stabilizer it will release oxygen over 
a relatively long period of time, and thus gradually build 
up to full calculated pressure, but it is preferred to employ 
a catalytic activator to speed up and control the release 
of the gas. Any known catalytic activator which causes 
decomposition of hydrogen peroxide can be utilized in 
the practice of this invention. For example, heavy metal 
cations or enzymes which catalyze the release of oxygen 
from hydrogen peroxide can be used to effect controlled 
release of oxygen. Among such compounds are copper 
or iron salts such as copper sulfate, ferrous sulfate, fer 
rous ammonium sulfate, and other heavy metal cations 
in salt form. Among the enzymes there are catalase and 
other suitable enzymes or sources of these enzymes, such 
as blood. In addition, bases can be utilized to raise 
the pH of the hydrogen peroxide solution to a value at 
which release of gas is accelerated. Normally, the 
amount of catalytic activator present in the system will 
be relatively small in comparison with the amount of 
hydrogen peroxide employed. Amounts ranging from 
about 0.05% to about 0.5% by weight, based on the 
weight of hydrogen peroxide, of catalytic activator are 
suitable for effecting controlled and substantially com 
plete release of oxygen gas from the hydrogen peroxide. 
However, this range is not critical and greater or lesser 
amounts can be employed if desired. 
The oxygen generating system of this invention can be 

used with any type and design of container normally suit 
able in the manufacture of pressurized products. The 
container can be made of metal such as iron, aluminum, 
etc., glass, plastic and combinations of these materials 
or any materials which are capable of withstanding the 
pressure built up therein. However, for the sake of sim 
plicity, the present invention is disclosed herein as it is 
employed with a container having the particular structure 
set forth in detail hereinbelow. 

Referring now to FIGURE 1, there is shown a pre 
ferred type of dispensing container designated by nu 
meral 11. The container has a top opening defined by a 
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rim 13 adapted to have a dispensing valve 15 directly 
staked to the container or which may be fastened to a 
valve fitment 17 which, in turn, is staked and rolled into 
pressure tight engagement with container at rim 53. 
Gasket between the container, valve and fitment assure 
pressure tight joints. Dispensing valve 5 and container 
if, as well as any sealed joints or seems therein, must be 
capable of Withstanding, without leaking, a dispensing 
pressure, which is often about 40 pounds per square inch 
but in some instances may be from about 20-200 pounds 
per square inch. 

Inside the container and separating its interior into a 
propellant section 19 and dispensing or product section 
21 is a floating resilient piston 23 of non-communicating 
cellular structure, of cell diameters within the range be 
tween about 0.01 and 0.2 inch and of wall thickness be 
tween 0.001 and 0.005 inch. The cellular piston is made 
of a foam of a synthetic organic resinous material, such 
as polystyrene, polyethylene, polyurethane or other foam 
able, preferably resilient, plastic. In propellant section 
19 is a pressurized oxygen gas 25 which acts to move the 
piston upward forcing fluid product 27 through openings 
29, Valve stem 31 and out spout 33 when valve button 35 
is manually depressed to open position. Piston 23 presses 
tightly against the interior side walls 37 of container 31 
to maintain the separation of propellant and product sec 
tions. Walls 39 of cells 41 of the piston 23, in the em 
bodiment illustrated, are permeable to the propellant gas 
to allow gradual entry of gas at higher pressure through 
the cells which are initially at about atmospheric pres 
Sure. This permeability prevents collapse of closed cell 
foam pistons due to development of dispensing pressures 
in the container. 

In FIGURE 3 there are schematically illustrated the 
processing operations for manufacturing a pressurized 
product according to the preferred form of this invention. 
Numeral 47 is a highly accurate gravimetric filling ma 
chine which adds a precise small quantity of hydrogen 
peroxide to the container. With the hydrogen peroxide 
there may be included a pre-blended proportion of acti. 
yating material which causes the release of oxygen gas 
from the hydrogen peroxide. In the absence of preblend 
ing an additional small quantity of catalytic activator 
may be added before, with or after the hydrogen perox 
ide, as at filler 48, or may be otherwise placed in the 
propellant section of the container with it. The amounts 
of hydrogen peroxide and activator employed, as men 
tioned hereinabove, will be such as to cause the release 
of Sufficient pressurizing oxygen gas to satisfactorily dis 
charge fluid product contents at desired working pres 
Sures and the activator will be sufficient to release all 
available oxygen from the hydrogen peroxide. After the 
addition of the oxygen generating substances, the con 
tainer is then advanced to an inserting machine 49 which 
places the resilient cellular piston into the can through 
the top opening thereof. In the embodiment illustrated, 
it will be noted that the piston must be partially distorted 
to allow insertion through the restricted top opening in 
the container. Filling machine 5S, automatically adds 
the required quantity of dispensable fluid product atop 
the piston. Because the piston presses tightly against the 
side Wails of the container and because the cells, though 
permeable to gas, do not allow the passage of liquid or 
pasty Substances, none of the product charged reaches 
the propellant section. 

Still at atmospheric pressure, as in the preceding opera 
tions, an assembly of valve and valve fitment is auto 
matically inserted, stacked and rolled in place by a con 
ventional machinery 53 for this purpose. Subsequently, 
a Spout member is installed by machinery 55. From this 
point, the handling and packing operations proceed as 
With other products, with a single exception. The heat 
testing of filled containers is omitted, because it would 
usually cause a premature release of oxygen gas. Such 
heat testing may be conducted, if desired, after the dis 
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4. 
pensing container has been stored for a sufficiently great 
length of time without actuation of the discharge valve 
to develop all the propellant pressure for which it was 
designed. 

During the storage period the generation of oxygen 
continues until all the hydrogen peroxide has released its 
gas content. The pre-measured amount of hydrogen 
peroxide, computed to be that necessary to raise the dis 
pensing container to correct pressure, is preferably com 
pletely consumed. This gives most accurate dispensing 
pressure control. The period in which propellant is de 
veloped may be as short as several hours or as long as 
three months. The development of full pressure in a few 
hours can be effected without premature release of gas 
during the filling operation by utilizing slow starting com 
positions. These may be mixtures in which the catalytic 
activator is not initially in intimate contact with the hy 
drogen peroxide or may be those where the products of 
reaction have an accelerating effect on oxygen release. 
In the former case, either catalytic activator or hydrogen 
peroxide may be encapsulated by coating with an in 
Suating material which is slowly dissolved or otherwise 
penetrated by a reactant, Suitable encapsulating ma 
terials are gelatin, polyvinyl alcohol, methylcellulose and 
the natural guns. Comparatively quick release of oxy 
gen is sometimes advantageous because it permits a 
minimum of hold up of filled containers awaiting testing 
before they can be shipped. However, where the hydro 
gen peroxide and activator are very accurately measured 
into the containers with the precision equipment presently 
available it is expected that special pressure testing of all 
filled cans will not be required. Even if it should be 
necessary to test every filled package, other testing meth 
ods, such as those which are based on electronic means 
and are Suitable for checking an entire packed case, may 
be used to assure that no off pressure product is released 
to market. 

Normal Warehousing of filled product may continue 
for as long as three months and therefore the required 
holding time for the slower developed propellants is not 
a significant disadvantage of the production method. On 
the contrary, the gradual release of oxygen and slow in 
crease of internal pressure in the container are decidedly 
useful, even necessary for the manufacture of certain 
types of floating piston aerosol dispensers. Those pistons 
made of what are commonly termed closed cell foams, 
i.e., those in which the globular cells are non-communi 
cating, are usually foamed at atmospheric pressure and 
therefore the gas pressure in the cell interior is lower 
than the desired dispensing pressure. When such a pis 
ton is inserted in a dispenser and the dispenser is subse 
quently pressurized, the external pressure, which may be 
from about 20-200 pounds per square inch, even higher 
in Some special cases, will cause the collapse of resilient 
pistons or of any foam in which the cell wall itself can 
not withstand the high pressure differential that is im 
posed upon it. If the piston is resilient or elastic and 
permeable to gas penetration, the pressures will become 
equalized and it will return to enlarged form. However, 
the initial collapse upon pressurizing will create passage 
ways between the propeliant and product sections of the 
container which will allow pressurizing gas to mix with 
fluid to be dispensed and therefore will destroy the utility 
of the compartmenting floating piston. On the other 
hand, if the oxygen is slowly released by the hydrogen 
peroxide after sealing of the container, the rate of gen 
eration will more closely match the rate of diffusion into 
the foam cells and will permit pressurizing without col 
lapse of the piston. Thus, by the detailed method a de 
sirable piston material may be employed in pressurizing 
dispensers which otherwise would be useless. 

Because oxygen gas generated does not ordinarily, in 
the preferred system illustrated, contact the fluent ma 
terial being dispensed, the solubility of the gas in that 
material is usually inconsequential. Therefore the oxy 
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tainer upon repeated opening and closing of the discharge 
valve after the container is sealed and dispensing pressure 
is built up therein. 

7. A dispensing container provided with a discharge 
valve and a floating piston of non-communicating resilient 
cellular structure permeable to gas and substantially im 
permeable to liquids and solids, said piston pressing tightly 
against the interior side walls of said container so as to 
separate the interior of said container into two compart 
ments, one of said compartments being in communica 
tion with said discharge valve and containing fluent na 
terial to be dispensed and the other of said compartments 
containing an oxygen-releasing normally liquid propellant 
generating system comprising a solution of at least 20% 
by weight of hydrogen peroxide adapted to liberate oxygen 
propellant gas at a rate sufficiently slow to permit perme 
ation thereof into said floating piston at a rate adequate to 
prevent collapse thereof on release of propellant from said 
propellant generating system. 
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