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This invention relates to the packaging of foods,
and is concerned especially with packaging, in
gas impervious containers, of foods which give
off gases after packaging with consequent strain
on and possible destruction of the package.

More specifically, the invention is directed to
improvements in the packaging of roasted, fresh-
ly ground coffee, which gives off such substan-
tial amounts of carbon dioxide gas after packag-
ing that the pressure of the gas thus liberated
may cause serious bulging or even rupture of gas
impervious bags, canisters, or other contalners
used in the packaging.

A principal object of the invention is the pro-
vision of a method for preventing the bulging or
rupture of gas impervious containers in which
roasted freshly ground coffee is packaged.

Another important object of the invention is
the provision of an improved gas impervious, va-
por transmission proof, package for roasted fresh-
ly ground coffee which will not bulge or rupture
due to the pressure of carbon dioxide gas given
off by the coffee.

A further object of the invention is to pro-
vide a method of packaging, and an improved
package, which will improve the keeping quahtles
and flavor of coffee,

These and other objects of my invention will
become apparent on further reading of the fol-
lowing specification and claims.

This is a continuation of my application for
patent Serial No. 456,693, filed August 29, 1942,

In the marketing of ground coffee the general
practice has been to roast the coffee; grind it
and package it almost ‘immediately thereafter
in order to retain as much as possible of the
aroma and flavor; and at the same time avoid
oxidation by atmospheric oxygen. Optimum re-
sults in.these directions suggest the use of air-
tight, gas impervious, containers. Unfortunately,
however, immediate packaging in such containers
results in the building up, by the carbon dioxide
which escapes from the freshly ground coffee,
of pressures sufficiently high to put a severe stram
on the container. When, for example, the con-
tainer is a flexible bag, which is desirable, par-
ticularly if it can be made with paper, the pres-
sure may cause objectionable bulging and even
bursting. This, I believe, is the principal reason
that gas impervious bags have not gone into
general use for the packaging of freshly ground
roasted coflee, even in these days of scarcity of
steel and tin.

The pressure developed by carbon dioxide ap-
pears to be due, not to any continuing chemical
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.reaction, but to a simple escape of the gas which

has been held in the cells of the coffee bean. In
the course of ten hours, or thereabouts, the pres-
sure in a gas 1mpervious package of freshly ground
roasted coffee builds up to about 6 pounds per
square inch, the curve of pressure development
flattening out after these first few hours,
Several methods have been proposed to over-
come the difficulties caused by this development
of pressure within gas impervious packages. In
connection with the use of glass jars and tin cans,
vacuum packing has been practiced. In such
packed coffee is opened. a hissing noise is heard
tainer to leave space for expansion, Even so, the
pressure of the liberated carbon dioxide more
than compensates for the vacuum packing, with
the result that when a can or jar of vacuum-
packed coffee is opened, a hissing noise is heard
which is due, not to incoming air, but to-escaping
carbon d10x1de The problem with flexible bags
and other non-rigid containers is that if a ma-
terial is utilized which is-sufficiently impermeable
to prevent the ingress of atmospheric oxygen and
the egress of gas, the containers will be distorted
and often ruptured by the developing pressure of
the carbon dioxide.. It has been proposed to pro-

- vide containers with mechanical escape valves
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but this has not worked out successfully in prac-
tice. So far the use of gas impervious bags for
the packaging of coffee has not been practical.

The basic principle of my invention involves
the provision, within the package, of a reagent
which will combine with the carbon dioxide and
thus lower its vapor pressure sufficiently to pre-
vent objectionable strain on the container,
whether the container be a metal can, a ﬂexible
bag, or other form of gas impervious or vapor
transmission proof enclosure. While my inven-
tion is not limited to the use of a particular re-
agent, I have found especially effective the anion-
exchange materials such as the m-phenylene di-
amine formaldehyde resins and the aniline form-
aldehyde resins of Adams and Holmes (Chemistry
and Industry, January 1935), or biguanidine-
formaldehyde synthetic resins (Swain'U. S. Pat-
ent No. 2,251,234), or equivalent materials.

The reagent may be utilized in'a wide variety
of ways, therefore my invention is not limited
to any specific. form; physical state, or manner
of presentation, oi» exposure, of the reagent.. Ma-
terials of the anion-exchange class were first de-
scribed by Adams and Holmes in Chemistry and
Industry in January, 1935, and comprise gen-
erically synthetic resins formed by condensing
an aromatic amine, such as m-phenylene diamine
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. or aniline, with an aldehyde, such as formalde-
hyde. Among other substances having similar
properties which have been described. in the
patent literature are modified m-phenylene di-
amine resins, a biguanidine formaldehyde res-
in, oxidized dyestuffs such as “aniline black,”
and certain metalhc _oxides.. and. hydroxides, -(e.
g. iron‘and: alummum ‘oxides and. hydroxrdes)
partxcu]arly in gel form. Certain materials of

this general type have come into rather wide~ 10
spread commercial use for the removal of free
acids from liquids, particularly in the prepara- -
tion of highly purified water: equivalent. to dis-.. -
tilled water in its low dissolved solids content.

In the preparation of such:highly: purified: wa=

earth sulfates and chlorides,
.;the. corresponding. free mineral acids, -such_ as
”_,sulfurlc and. hydrochlonc ac1ds, the' B

. free, 1'nera1 acxds
B drogen-exchange matenal is regenerated,

: ,,.hydrochlomc and the: exhausted amon exchange
‘_matenal is regenerated w1th a solutxon of an
~alkali, such- as sodium ;O potassxum ‘hydroxide, .-

_carbonate, or. w1th ammomum

,ﬂreactlon by whlch h anion-
- exchange matemals take up free acxds is not.com-
- pletely: understood
,.exohange materlal has been regenerated “with
~sodium hydrox1de and as a result is: saturated
- with, hydroxyl ions the action 1nvolved in-re-

moving - say, ‘hydrochloric acid from:a: lquid, 15:,:40

- as- follows;; *!A” representing: the nucleus of the
o amon-exchange materla] : R UTESSTay .

A OH+HCI—>A—CI+H20 '

The anion—exchange materlals ‘which ‘have}

. found greatest favor are. the synthetxc resins.
,.These are. made, for the most part, by.reacting
‘solutlons of; the appropriate reagents under prop-

J€er: condrtrons causing the reactlon mlxture to.set:-
- 60

“toa gel and drymg the. gel, . 5o
- In carrying . out my, mventlon ) I:,can employ
w.the amon-exchange resms elther in the hquid
gel, or-dried form. . .In.the dmed form, ‘the’ ma-

terlal may be used for example as-a. fine pow-..

-.der or coarser partlcles enclosed in, a: permeable
-paper. structure -It has been demonstrated that
a:commercially avallable anion-exchange ma-
- terial,-in- dry.granular form in- the proportlon

_of .one-half - ounce.: thereof . to one-half pound.;;

of . ground freshly. roasted. coffee, disposed in an
.girtight:: contamer prevented completely the
.- development, of-any:pressure. withxnsthe contam-

“er, whereas in.the absence -of: such materlal pres-- |
sures: developed' under the.same- conditxons ofi

test that were sufficient:to balloon and:-burst the
-best-kind of:flexible icontainer: with which-I am
. famlhar,‘ and. .-to exert..0bjéctionable mternal

,strams on_non-fiexible contamers caE o

:As 'previously: mentloned’ the amon-exchange;;

- substance -maylikewise: be; used: in: the- form.of
“ithe »undried.:gel..~ The advantage -here :is. that

- g/ larger: amount: of the/material-may sometimes
be incorporated inithe carrier -in-this way, where
suchilarger:amount is desirable.:
be brought about by concentration, by acidifica-

18
ter, the water is usually-first. subjected to-a "
hydrogen exchange treatment whereby the salts =
in the water, e. g. the alkali metal and:aikaline
are converted to

AS e Workmg hypothesis, s

55

~Gelation:mayi:

4

tion, or by any other appropriate procedure, de-

pending on the particular resin involved.

In some cases it will be found desirable to treat
the anion-~exchange substance, before final wash-

§ ing, drying and insertion in the package, with a

solution of sodium or potassium hydroxide, in

~order-to .increase the supply. of - hydroxyl ions,
“‘and to remove traces of odor. .

Reference has already been made to the anion-
iexchange properties of certain metallic oxides
and hydroxxdes Ferric and sluminum hydrox-
“:ides ‘are-especially active in this respect. In
ut1hz1ng these substances for carrying out my
invention, they may be employed in dried form
{as prevxously descrlbed for the synthetic res-
_ms) they may: be incorporated into the carrier
“iff the- form 'of lndried gelatinous precipitate
 (formed, for example, by reacting solutions of
ferric chloride and sodium hydroxide, or alu-
minum sulfate and ammomum hydroxide). which
s subsequently dried; or.they may be formed
in, situ, - by 1mpregnatmg the .carrier first with
_one reagent and then the. other and, subsequent-
Iy drying.. .

. Itis obvmus that the amount of any type of re-

) actmg matenal employed for :carbon dioxide. re-

_moval, w1th1n a; yapor transmlssxon proof package
should be. adJusted as -experience dictates. The

.‘..ideal condltlon of course, is to employ just enough

30 _of the reagent to.remove.all of the carbon dioxide

.liberated, and.at the, .rate.of liberation, in order
to avoid a condition of e1ther positive or negative

. bressure. on, the container. Economy of the re-

sagent is alded by extending its. surface as much

‘as possible, and making this-surface readily; ac-

cessible. - -The form; size and location of the in-

;,serts_or_ c,arriers .containing the reagent: are all

.factors to be:considered.: Instead of incorporat-

_ing the reagent in, or: with, an insert carrier, it

.may. be desirable to coat the inner-wall or walls

.of the..container -with an. anion-exchange sub-
stance in its liquid reaction mixture state prior

.to:gelation: - The coating:chbviously will be dried

- -prior.;to insertion -of the:coffee: In preparing

45- anion-exchange materials for, use in the process

‘of this invention it is not necessary to-add agents -

i designed to.impart the mechanical strength and

_stability: required when such materials are to be
subjected to regeneration -and re-use.. The di-

Juting effect .of such agents on the actlwty of the

‘materials-is thus . avoided. -

«wAs an; exampleof a flexible: matenal sultable
i for use in:the packaging of coffee hy the process
< ofi this.invention I suggest an inner liner of rub-

ber hydrochloride laminated to glassine‘ paper by

& micro=crystalline wax adhesive.:” The adhesive

-adds:to the gas:impervious ‘characteristics of the

laminated sheet, the rubber chloride liner can

Be heat sealed, which is of value in forming and
60:sealing the container,” and the glassine forms &

"protectlve covermg that can be printed attrac-

»«"twely oo
Other applications and means of apphcation of
the prmcxp}e of my, mventmn will naturally sug-
85 sest themselves ‘to those skilled in the art as they

'become fam1har w1th the’ mventxon All modi-

'_ﬁcatlons .and. extensxons of the “invention are

. deemed as. bemg w1thm the scope of the accom-
panying: claxms . : ;
I claim: = -

1. A method of packagmg freshly ground

_roasted coffee:which. comprises:placing the coffee

‘in @ bag-formed.of gas. impervious material, dis-
posing within the bag a synthetic resin having
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anlon-exchange propertles and immediately
thereaiter sealing the open end of the bag.
2. A method of packaging freshly ground

roasted coffee which comprises placing the coffee -

in a bag formed of gas impervious material, dis-
posing within the bag a fabric impregnated with
a synthetic resin having anion-exchange proper-
ties and immediately thereafter sealing the open
end of the bag. .

3. A method of packaging freshly ground
roasted coffee which comprises placing the coffee
in a gas impervious container, within which is dis-
posed a substance having anion-exchange prop-
erties, and thereafter sealing the open end of the
container. .

4. A package comprising freshly ground roasted
coffee and a synthetic resin having anion-ex-
change properties sealed within a gas impervious
bag. -

5. A method of packaging freshly ground roast-
ed coffee which comprises placing the coffee in &
gas impervious container, placing therein an an-
lon-exchange material capable of removing car-
bon dioxide from.the package and thereafter
sealing the open end of the container.

ABRAHAM SIDNEY BEHRMAN.
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It is hereby certified that error appears in the printed specification of the above
numbered patent requiring correction as follows: Column 2, line 13, strike out the
'words “‘packed coffee is opened, a hissing noise is heard”, and insert instead the words
and hyphen packing it is customary to use an oversized con-; and that the said Letters
Patent should be read with this correction therein that the same may conform to the
record of the case in the Patent Office.

Signed and sealed this 8th day of June, A. D. 1948,
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THOMAS F. MURPHY,
Assistant Commissioner of Patents.




