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1. 

3,513,886 
DSPENSING PACKAGE WITH REACTABLE 
PROPELLANT GAS GENERATING MATERIALS 
Ross A. Easter, David K. Cunningham, and Gary F. 

Klingl, Minneapolis, Minn., assignors to The Pills 
bury Company, Minneapolis, Minn., a corpora 
tion of Delaware s 

Filed May 6, 1968, Ser. No. 726,965 
nt. C. B65b 31/02 

U.S. Cl. 141-—20 

ABSTRACT OF THE DISCLOSURE 
A package for dispensing a fluid which is prepared just 

before use by adding water to a dry, water reconstitu 
table material (e. g. cake mix or medicinal product). 
The fluid is expelled by a propellant gas generated just 
prior to dispensing the contents of the container. The 
package consists of a pressure retaining container having 
a dispensing nozzle. In one form of the invention, water 
is introduced by the consumer and mixed with a dry 
reactable gas generating material and dry food product 
within a container. The reactable material can be an 
acid and a base in dry powdered form which react chem 
ically to produce a propellant gas that becomes mixed 
with the freshly reconstituted material in the container 
thereby forcing the fluid out of the container when the 
nozzle is opened. 

The present invention relates to a dispensing package 
and more particularly to a dispensing package that in 
cludes reactable gas generating substances which are re 
acted chemically by exposing them to one another at 
the point of use to produce a gas for expelling the product. 
Food preparation such as cake mixes, pancake mixes, 

scrambled egg mix and biological materials such as in 
jectable solutions, hormones and tissue materials, e.g. 
blood plasma have a relatively short shelf life if stored 
in a liquid form. On the other hand, if they are stored 
in the form of a dry powder, their shelf life can be greatly 
extended. This invention is particularly valuable in con 
nection with dispensing food materials, drug concentrates 
and the like which are stored within the container in a 
powdered, granular or block form under sterile or near 
sterile conditions. 
The cost of shipping water-containing products is due 

in great part to the large volume of water contained in 
the product. A potato, for example, is about 95% water. 
The water that is present in addition to reducing shelf 
life through microorganism contamination and by pro 
moting undesired degradation reactions greatly increases 
shipping costs. 

In view of these and other deficiencies of the prior art, 
it is one object of the present invention to provide an 
improved dispensing package having the following char 
acteristics and advantages: (a) a provision for retain 
ing the contents in dry granular, powdered or tableted 
condition throughout their entire storage and shipment 
period; (b) a provision for reducing container costs by 
making it unnecessary for the package to withstand in 
ternal pressure over relatively long periods of time; (c) 
the provision of a dispensing package in which any Se 
lected dry mix can be well preserved during long periods 
of shipment and storage but at the same time can be 
expelled through a nozzle as a liquid under pressure at 
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the time it is to be used; (d) a provision for storing and 
shipping products in granular or powdered form and for 
facilitating the automatic introduction of a measured 
volume of water just before the contents are to be dis 
pensed; (e) precise control over the quantity of liquid 
that is introduced into the package; (f) a provision for 
initially shipping and storing a product in a dry condi 
tion and permitting the consumer to add the required 
Water. 

In accordance with the present invention, a package 
is provided for shipping and dispensing fluid under pres 
sure. The package consists of a container formed from 
flexible or rigid gas-tight pressure retaining material. A 
dispensing nozzle is provided at the top of the container. 
The dispensing nozzle normally provides a hermetic seal. 
The nozzle includes a valve element that can be moved 
between open and closed positions for dispensing the fluid 
from the container. A liquid or solid product that is to 
be dispensed as a fluid is placed in the container before 
the container is to be sealed at the factory. At the time 
the product is introduced, at least two chemically reactive 
gas generating materials are placed in the container for 
producing a gas when reacted at sufficient pressure to expel 
the contents of the package. The gas generating materials 
can be in either liquid or solid form or one can be a 
solid and the other a liquid. A provision must be made to 
prevent the reactive materials from combining chemically 
with one another during the storage period and shipment 
of the container. It can consist of placing the chemically 
reactive materials in a form such as solid granules which 
prevents their reaction. Alternatively, a barrier can be 
provided between the reactive materials. When the re 
action is to take place, the barrier is broken by the person 
using the container just before the contents are to be 
dispensed. The provision used for maintaining the chem 
ically reactive materials out of chemical contact with 
one another can be thought of as a means for preventing 
reactable gas generating materials from reacting with 
one another during storage and shipment of the container. 

Generally, the product that is to be dispensed is also 
in dry form and water is admixed therewith just prior to 
dispensing the product. Water or other liquid can be 
provided from either an inner vessel located within the 
container or from an outside Supply. 
These and other more detailed and specific objects will 

be apparent in view of the following specification and ac 
companying drawings wherein: 
FIG. 1 is a side elevational view partly broken away 

of a container embodying one form of the invention. 
FIG. 2 is an enlarged vertical cross sectional view of 

the mouth of the dispensing nozzle in accordance with a 
modified form of the invention. 

FIG. 3 is a diagram on a reduced scale illustrating the 
manner in which the dispensing nozzle of FIG. 2 is em 
ployed during the introduction of liquids. 

FIG. 4 is a vertical sectional view of another form of 
package embodying the invention. 

FIG. 5 is a partial vertical sectional view of a still fur 
ther form of the invention. 

FIG. 6 is a partial vertical sectional view of the con 
tainer of FIG. 5 during the mixing operation. 

FIG. 7 is a partial vertical sectional view of another 
form of the invention. 

FIG. 8 is a view similar to FIG. 7 illustrating the con 
tainer during the mixing operation. 
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EXAMPLE II 
A pancake mix is prepared by admixing the ingredients 

listed below in Table 2. One hundred and twenty grams 
of this mix are placed in a container as described in 
Example II. When the mix is to be reconstituted 110 
grams of water are added. 

TABLE 2 
Percent 

FIOur --------------------------------------- 77.0 
Sugar ------------------------------------- 2.8 
Non-fat dry milk Solids --------------------- 2.8 
Soda ------------------------------------- 4.2 
Anhydrous mono calcium phosphate ---------- 2.6 
Citric acid -------------------------------- 1.6 
Salt -------------------------------------- 1.8 
Dry egg yolk ------------------------------ 6.4 
Dry albumin ------------------------------- .8 

100.0 
EXAMPLE III 

A package is prepared in accordance with the embodi 
ments of FIGS. 7 and 8. The container is of the same 
size as that described in Example I and contains the same 
dry ingredients. The pouch within the outer container 
is filled with 144 grams of water, 1.5 grams of sodium 
bicarbonate and 1.25 grams of citric acid. As soon as 
these ingredients are added to the pouch, the pouch is 
quickly sealed and dropped into the outer container. The 
outer container is then closed, sealed and pressurized 
with compressed air to a pressure of about 1 atmosphere, 
i.e. 35 p.s. i. gauge. The pouch consists of 1% mil poly 
ethylene film. 

EXAMPLE IV 

A dispensing package is prepared in accordance with 
FIGS. 5 and 6. The package includes a dry powdered 
scrambled egg mix having the formulations set forth in 
Table 2 below. The chemically reactive gas generating 
materials are included in the formula. 

TABLE 3 
Dry ingredients: Percent by weight 

Egg yolk ------------------------------ 62.3 
Egg albumin --------------------------- 8.6 
Non-fat milk -------------------------- 13.4 
Spray dried butter ---------------------- 10.0 
Sodium bicarbonate --------------------- 3.1 
Citric acid ---------------------------- 2.6 

100.0 

The pouch within the container consists of 1% mil 
polyethylene film and contains 144 grams of water. The 
package is pressurized with carbon dioxide gas to a pres 
sure of about 50 p.s. i. gauge. 

During the normal storage and shipment period of the 
package, the compressed carbon dioxide will diffuse 
through the polyethylene film layer into the water con 
tained therein and will become dissolved within the pouch. 
When the contents of the package are to be mixed, the 
upper end of the package is opened thereby reducing the 
pressure within the package to atmospheric pressure. As 
this takes place the dissolved carbon dioxide within the 
pouch will be rapidly evolved thereby bursting the pouch 
and allowing the water to become mixed with the dry, 
powdered solids. As the water becomes mixed with the 
chemically reactive gas generating components, carbon 
dioxide is evolved with sufficient pressure to expel the 
scrambled egg mix. As in the prior examples mixing is 
accomplished by shaking the package. The package should 
be allowed to stand after it is mixed for a period of about 
30 seconds to allow the reaction to become at least nearly 
complete before the contents are expelled. 

It is apparent that many modifications and variations 
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8 
of this invention as hereinbefore set forth may be made 
without departing from the spirit and scope thereof. The 
specific embodiments described are given by way of ex 
ample only and the invention is limited only by the terms 
of the appended claims. 

I claim: 
1. A package for the shipment and pressurized dis 

pensing of edible products in fluid form comprising in 
combination a container, said container being formed 
from a gas-tight pressure retaining material, a dispensing 
nozzle in said container for normally providing a hermetic 
seal, said nozzle including a valve element that can be 
moved between open and closed positions for dispensing 
the fluid from the container, a dry edible product within 
said container, at least two chemically reactive edible 
materials in the container and being composed of Sub 
stances adapted to react together to generate a gas at a 
pressure at least sufficient to expel said product from the 
container when the nozzle is opened and means prevent 
ing the reactable gas generating materials from reacting 
with one another during storage and shipment of the con 
tainer whereby the reaction of said chemically reactive 
edible materials just before said product is to be dispensed 
will produce a propellant gas in the container. 

2. The package of claim 1 wherein the edible chemi 
cally reactive gas generating materials comprise an acid 
and a base. 

3. The package of claim 1 wherein the chemically reac 
tive edible material are in dry granular form and water 
is placed in the container to facilitate said reaction. 

4. The package of claim 1 wherein the product is in 
dry granular form and a means is provided to facilitate 
the admixing of water with the contents of the package 
immediately before the product is to be dispensed. 

5. The package according to claim 1 wherein the reac 
tive materials comprise stoichiometric quantities of 
sodium bicarbonate and citric acid. 

6. The package of claim 1 wherein said dispensing 
nozzle includes a pair of sealing elements formed from 
a resilient material, said sealing elements comprising an 
inner sealing element and an outer sealing element that 
is visible from the outside of the container and is mounted 
upon the dispensing valve for removal from the exterior 
of the package. 

7. The package of claim 1 wherein the dispensing valve 
comprises an elongated hollow stem secured to the pack 
age, said stem having an inner opening at the inner end 
thereof and an outer opening at the outer end thereof 
each communicating with a hollow center portion of the 
stem, inner and outer sealing elements positioned outside 
of the stem adjacent the openings, a pin connecting the 
sealing elements and extending through the hollow center 
portion of the stem and resilient means yieldably biasing 
the pin and the sealing elements in a direction away from 
the center of the container and adapted to seat the inner 
sealing element on the inner opening. 

8. The package of claim 1 wherein the product and the 
chemically reactive materials are in a substantially dry 
form and the container is evacuated to facilitate the intro 
duction of a liquid therein when the dispensing valve is 
opened. 

9. The package of claim 1 wherein the product and the 
chemically reactive materials are in substantially dry form 
and the container includes a removable cover to facilitate 
the introduction of a liquid therein for reconstituting the 
product and reacting the chemically reactive materials. 

10. The package of claim 1 wherein the product and 
chemically reactive materials are in a substantially dry 
form and the package contains a breakable vessel therein 
holding a quantity of a liquid adapted to reconstitute the 
dry product and react the chemically reactive materials. 

11. The package of claim 10 wherein the container is 
filled with a gas under pressure, the vessel is formed from 
a gas permeable membrane and the liquid within the 

75 vessel is capable of dissolving said gas whereby gas under 
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pressure within the container will diffuse through the wall 
of the vessel, become dissolved in liquid thereby causing 
the vessel to burst when the gas under pressure within the 
container is released. 

12. The package according to claim 1 wherein there is 
provided within the container a vessel holding a quantity 
of a liquid containing a pressurized gas and the container 
is filled with a second compressed gas to provide a com 
pensating overriding pressure on the vessel to prevent the 
vessel from being broken open by the pressure therein. 

13. The package according to claim 12 wherein chemi 
cally reactive gas generating materials are placed in the 
vessel for producing said pressurized gas. 
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