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U.S. CI, 99174 13 Claimas 

ABSTRACT OF THE DISCLosURE 
An improved method for vacuum packagingan uncured 

red meat article is provided, in which a shrinkable plas 
tic film bag containing the meat article and having am 
open top is progressively subjected to a peripheral pres 
sure eXerted by a fluid at a temperature not so cold as 
to stiffen the film but not warm enough to detrimentally 
affect the surface of the meat or to shrink the film. The 
open top of the bag is maintained in communication with 
the atmosphere. The air in the bag is expelled rapidly 
through the open top under the pressure of the fluid onto 
the bag. The bag is then closed and, if desired, heat 
shrunk. 

The present invention relates to the packaging of arti 
cles in plastic film, more particularly in bags made from 
Such film and in the evacuation of air from said bags 
during the packaging operation. 

It is important to remove air from tight fitting plastic 
film packages, particularly from those containing food 
articles Such as meat, poultry and the like. Evacuation of 
the air prevents bridging of the film between protruding 
parts of food articles When they have irregular shapes 
such as between the wings and thighs of poultry or be 
tween bones of a red meat cut, for example, and it gen 
erally promotes a better shrink and cling of the film to 
the surface of the product which prevents or at least re 
tards oxidation and deterioration of the meat. Also, evac 
uation reduces expansion of air inside the packaging film 
if the food productis subsequently cooked in the package. 

Heretofore, evacuation of plastic film packages has 
been effected in various manners. According to a well 
known method described in British Pat. No. 554,048 and 
in U.S. Pat. No. 2,876,112, a food article is placed in a 
plastic film bag or pouch, the pouch is then lowered and 
dipped into a heated liquid bath. Under the action of the 
hot liquid, the pouch shrinks about the enclosed article 
and air contained in the pouch is forced out through an 
open portion in the top of the pouch, the open portion be 
ing kept out of the hot bath. If desired, the bath is heated 
to temperatures above the heat sealing temperature of 
the plastic film from which the pouch is made, which per 
mits sealing of the open top portion of the pouch at the 
end of the dipping operation. The attractive simplicity 
of this method, however, is offset by several disadvan 
tages. It is difficult to control the combined evacuation 
and shrinking operation: when the liquid bath is heated 
to temperatures high enough to make the film shrink, 
shrinkage frequently takes place before satisfactory level 
of evacuation hastaken place which resuits in undesirable 
pockets of air entrapped in the package, particularly in 
the case of irregularly shaped articles. If immersion in 
the heated bath is extended beyond about 5 seconds to 
try to obtain a better evacuation of the air, the surface 
of the enclosed food article (meat) is cooked which is 
unacceptable in fresh meat packaging. In the packaging 
ofuncured, red meat articles, not only cooking but sim 
ple discoloration of the surface of the red meat is unac 
ceptable. Furthermore, since the meat packinghouses are 
usually maintained at cool or cold temperatures, vapori 
zation of liquid from the hot bath inevitably takes place, 
and the resulting condensation and dripping of liquid from 
the ceiling and Walls of the room may become unaccepta 
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2 
ble from a sanitary point of view and dangerous from a 
safety point of view. 

In order to avoid these disadvantages, another method 
has been more commonly used in which evacuation is 
effected by placing a food article in a bag, ora pouch, 
of plastic film, introducing an evacuating nozzle into the 
bag and drawing a vacuum on the bag, and closing the 
evacuated bag at a point adiacent to the packaged food 
article while maintaining a vacuum on the opening of the 
bag. The main disadvantage of this procedure is that it 
is difficult to preventrandom tensioning of the film around 
the food article before evacuation is complated, which 
results in the formation of undesirable pockets of en 
trapped air in the bag. Another disadvantage is the risk 
of premature necking of the film at the mouth portion of 
the bag with concomitant interruption of the necessary 
free path for the air flowing out of the bag. Premature 
tensioning and necking of the film can only be prevented 
or overcome by time-consuming additional manipulations 
of the bagand/or of the evacuating nozzle. 

It is an object of this invention, therefore, to provide 
a method for packaging a food article in a plastic film 
bag which eliminates the risks of cooking or discoloring 
the Surface of a red meat article, of premature tensioning 
and necking of the plastic film during evacuation of the 
bag and the concomitant formation of pockets of en 
trapped air in the resulting package. 

It is another object of this invention to provide a 
method for progressively and Smoothly evacuating a plas 
tic film bag containing a food article Which avoids exces 
sive manipulations of the packaged article and prevents 
reentry of air into the evacuated package. 
The objects of the invention are achieved by progres 

sively subjecting a shrinkable plastic film bag containing 
a red meat article and having an open mouth to a periph 
eral pressure exerted by a fluid at a temperature well 
below the shrinkage temperature of the film and expelling 
air from the bag through its open mouth. The fluid pres 
sure is progressivey applied onto the bag from the bot 
tom up. The bag is thereafter closed and may, if desired, 
be subjected to a conventional heat treatmeatto shrink 
the film. 
The method of the invention will now be more partic 

ularly described with reference to the accompanying draw 
ing wherein: 

FIGS. 1 and 2 are schematic perspective views of a 
plastic film bag containing a red meat article showing 
progressive steps of evacuation of the air in the bag ac 
cording to an embodiment of the invention, Wherein the 
fluid employed is water; 

FIG. 3 is a cross-section view of an apparatus for 
evacuating the air from a plastic film bag containing a 
red meat article according to another embodiment of the 
invention wherein the fluid employed is air; 

FIG. 4 is a cross-section view of another apparatus 
for evacuating the air from a plastic film bag containing 
a red meat article Wherein the fluid employed is also air; 
and 

FIG. 5 is a view similar to that of FIG. 4 showing the 
bag in the apparatus at the end of the evacuation step. 

For the packaging of prima cuts of red meat, the 
plastic film from which the bag is made should pref 
erably be substantially impervious to oxygen to insure 
satisfactory preservation of the meat. The film may be 
made from polyesters or other polymers such as vinyl 
idene chloride polymers or copolymers, from mixtures of 
at least 50% by weight vinylidene chloride polymers and/ 
or copolymers with other polymeric resins well known 
to those skilled in the art, as long as the film obtained 
from these mixtures is soft, flexible and impervious to 
air and oxygen. Laminates may also be used, such as 
vinylidene chloride film laminated with polyethylene film, 
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or polyethylene film coated with a vinylidene chloride 
composition. Polyvinylidene chloride film is preferred for 
use in the invention. The film may be between 1 mil and 
5 mils and preferably between 1.5 to 2.5 mils thick. 
The bag should be of a size larger than is required to 
accommodate the article, i.e., of a size sufficient to con 
form narrowly to the countour of the article, preferably 
at least 10% larger to allow for shrinkage of the film. 
On the other hand, if the bag is of a size much too large 
for the article, it is difficult to obtain an effective vacuum 
because air may remain entrapped in folds of excess film. 
It has been found generally that a satisfactory vacuum 
may be attained with bags of a size up to 45% larger 
than is required to accommodate the article. 
The fluid may be a liquid, such as a water bath or a 

salt water bath, or a stream of air at high velocity. It 
must be maintained at a temperature above that at which 
the film stiffens but below that at which the film shrinks. 
When a bath is used, it must be kept at a temperature 
below the shrinkage temperature of the film, but not cold 
enough to stiffen the film and to prevent its collapse 
against the article. In the packaging of uncured red meat, 
it is essential to avoid discoloration of the surface of 
the red meat article by heat. Discolored meat is com 
mercially unacceptable and the meat article must be 
trimmed of all the discolored portions before sale to 
the consumer, which is very costly. A noticeable increase 
of the temperature of the surface of the red meat article, 
which might very easily occur before discoloration takes 
place, should also be avoided because it could affect the 
quality of the meat on storage. Thus, the bath should not 
only be at a temperature bellow the shrinkage temperature 
of the film, but also at a temperature which Will not 
detrimentally affect the surface of the meat article. It 
has been found that satisfactory results are obtained 
When the bath is maintained at a temperature within a 
range of from 40° F. to 100° F. and preferably from 
55° F. to 85° F., with a vinylidene chloride film bag. 
The Same temperature ranges may be used when air is 
employed as the fluid. 

Other requirements for optimum operation are the 
rate and time of exposure to the fluid of the bag con 
taining the article. In order to produce an effective evacu 
ation of the air, the bag is subjected to the peripheral 
pressure exerted by the fluid to permit progressive and 
full wiping action of the fluid upon the bag during col 
lapsing of the film against the article. In this manner, 
the film conforms narrowly to the contour of the meat 
article and the formation of undesirable pockets of air 
entrapped between protruding portions of the meat article 
or between folds in the bag is prevented. The rate of 
progressive exposure to the pressure from the fluid should 
preferably be no greater than 1 foot per second. When 
using a bath, it has been found that a time of immersion 
as short as 2 seconds, is generally sufficient to produce 
an effective vacuum in the bag. But it should be under 
stood that a time of up to 5 seconds or more might be 
necessary, depending on the size and shape of the red 
meat article and on the size of the bag. During the im 
mersion, the meat article is maintained entirely below 
the surface of the bath, while the open top portion or 
mouth of the bag is kept outside of the bath in com 
munication with the atmosphere to permit egress of the 
air eXpelled from the bag by fluid pressure. 

Referring to the drawing, FIGS. 1 and 2 illustrate 
schematically a preferred practice of the method of the 
invention. A plastic film bag 10, containing a red meat 
article 12, and having an open mouth 14, is progressive 
ly lowered into a water bath 16 contained in a tank 
18. An operator, with one hand, holds the meat and 
bag in the Water in Such a manner that the meat article 
12 is entirely below the surface of the bath, and with 
the other hand holds the open mouth 14 of the bag out 
side of the bath. Under the pressure of the water, the 
bag is collapsed and forced to conform to the shape of 
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4 
the meat article, and the air is expelled from the bag 
10 through its open mouth. After evacuation, the bag 
is closed below the surface of the water, such as by 
gathering the neck portion of the bag and closing it with 
a metal clip, for example. After the clipping operation, 
as it is called, the bag is removed from the bath. In 
this manner, air is prevented from re-entering the bag. 
The closed bag may, if desired, be thereafter subjected 
to a conventional heat shrinking operation. For example, 
the bag may be contacted with a stream of hot air, or 
sprayed with, or dipped in, a hot liquid such as hot 
water. If desired, only the portion of the bag closed 
with a clip may be heat shrunk, to provide a more her 
metic closure. 
As above-mentioned, instead of evacuating the air con 

tained in the bag by progressively immersing it into 
a water bath, evacuation may be effected by subjecting 
the bag to a stream of high velocity air peripherally 
directed at the bag and progressively applied, beginning 
With the bottom of the bag and terminating with its 
top portion. This other embodiment of the method of 
the invention is illustrated in FIGS. 2 to 4 which show 
two alternative apparatuses, respectively, for carrying it 
Out. 

In FIG. 2, there is shown an air ring, similar to the 
air rings commonly used in the extrusion of tubular 
thermoplastic films, and generally indicated at 20. The 
air ring 20 comprises a cup-shaped chamber 22 com 
municating with compressed air conduits 24. The air con 
duits 24 are connected to a source of compressed air 
(not shown). The Iower part of the chamber 22 has an. 
upper wall 26, an inner, cylindrical wall 28, and a 
bottom wall 30. An annular slot opening 27 is provided 
in the Wall 26 for exit of high compressed air from the 
chamber 22. A disc 32 having a central circular open 
ing 34 is disposed in spaced parallel relationship with 
the upper Wall 26 of the chamber 22 to define an annular 
distributing passage 36 for the compressed air from 
the chamber 22 through the annular opening 27. The 
circular opening of the disc 32 and the inner, cylindrical 
Wall 28 form a cylindrical passage 38 for a plastic film 
bag 10 containing a meat article 12. The opening 34 
is preferably chamfered to direct the compressed air 
flowing through the passage 36 obliquely and upwardly 
toward the centerline of the air ring 20. The bag 10 
containing the meat item 12 is progressively lowered 
through the passage 38 at a rate of less than 1 foot per 
minute, the bottom of the bag being supported by any 
convenient means, such as a downwardly moving forked 
platform, for example (not shown). Under the pressure 
of the air flowing at high velocity from the annular 
distributing passage 36 and peripherally impinging onto 
the Wall of the bag 10, the air in the bag is progressive 
ly eXpelled, as the wall of the bag is forced to collapse 
and is progressively wiped against the meat item. 
A further embodiment of the method of the inven 

tion, Wherein air evacuation is effected by progressively 
lowering a bag containing meat item into a chamber 
While a plurality of streams of high velocity air are di 
directed at the bag, as illustrated in FIGS. 4 and 5. A 
double-Wall chamber 40 is mounted on a frame 42. The 
chamber 40 has an inner side wall 44 and an outer side 
Wall 46 defining a passage 45 for compressed air. The 
outer side Wall 46 is connected to an air conduit 48 
communicating with a source of compressed air (not 
shown). The inner side wall 44 of the chamber 40 is 
provided with a plurality of vertically spaced-apartair 
nozzles 50 obliquely directed towards a central opening 
52 in the top wall 54 of the chamber. The opening 52 
has a periphery larger than the periphery of the bag 10 
containing the meat article 12. 
A platform 56 is provided to support and lower the 

bag 10 with the meat article 12 from the opening 52 
down to the bottom part of the chamber 40 at a prede 
termined controlled rate of less than 1 foot per minute. 
The platform 56 is preferably made of a screen or of a 
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foraminous material to permit free passage therethrough 
of the upwardly directed compressed air around and 
about the bag. The shape of the platform is not critical; 
it may be fiat or forked, for example. It depends on the 
shape of the bagged article. Means are provided for 
raising and lowering the platform 56, such as a screw 
thread 58 cooperating with a threaded bushing 60 and 
a roller chain drive 62 actuated by a gear-motor 64 
fastened to the frame 42. The platform 56 may be adapted 
to be rotated as it is lowered and may also be restrained 
from rotation. Other means may also be used for lower 
ing and raising the platform, such as a pneumatic cylin 
der, for example. 
The operation of the apparatus shown in FIGS. 4 and 

5 is very simple. High velocity streams of air flow into 
the chamber 40 from the upwardly directed nozzles 50. 
They peripherally impingle onto the wall of the bag 
beginning with the bottom, as the bag is progressively 
lowered through the chamber. The open mouth 14 of 
the bag is maintained outside of the chamber in com 
munication with the atmosphere. As in the preceding 
embodiments, the bag is progressively collapsed against 
the meat article and forced to conform to the shape 
of the article under the pressure of the high velocity 
streams of air, and the air contained in the bag is pro 
gressively expelled through the open mouth of the bag. 
When the desired degree of evacuation has been attained, 
the bag is closed, such as with a metal clip, before being 
removed from the chamber to prevent re-entry of air 
into the bag. The closed bag may, if desired, be there 
after heat shrunk in conventional manner. 

In the embodiments of FIGS. 3 to 5, the velocity of 
the compressed air streams may easily be determined by 
those skilled in the art. It has been found that with an 
air ring of 4 inches in diameter and a bag containingan 
article of about 3.5 inches in diameter, a velocity of 
about 2400 feet per minute was satisfactory. It depends 
on the size of the bags to be evacuated and on the shape 
of the meat articles in the bags. 

Although the air ring of FIG. 3 and the air chamber 
of FIGS. 4 and 5 are disposed to permit passage there 
through of the bag 10 along a vertical line, they could 
be disposed so as to permit passage of the bag along 
a horizontal, or an oblique, line if desired. 
The method of the invention Will now be illustrated in 

the following examples. 

EXAMPLE 

Four primal beef top round cuts of approximately the 
same size were placed in identical polyvinylidene chloride 
film bags having a length of 32 in. and a fiat width of 18 
in. The film had a thickness of 1.9 mil. The bags Were 
of a size about 20% larger than required to accommodate 
the beef cuts. Four water baths at different temperatures 
were placed in a refrigerated room at 30° F. Each bag 
containing a beef cut was progressively immersed in one 
of the four baths at a rate of 1 foot per second and then 
kept in the water with the meat fully submerged for 2 
seconds to evacuate the air contained in the bags. After 
2 seconds immersion, the bags were conventionally closed 
with a metal clip fastened around the top portion of the 
bags in the water. The distance from the clip to the top 
edge of each bag was kept the same as much as possible. 
The clip is generally placed at such a distance that it Will 
be close to the meat cut after the bag has been shrunk. 
In this Example and in the following ones, the clips were 
fastened about 3 inches above the meat. 
The vacuum in each closed bag was measured as fol 

lows: Each bag was placed in a chamber provided with 
a vacuum pump. The chamber containing the bag Was 
evacuated until the appearance of the bag was the same as 
before immersion in the bath, i.e., the film around the arti 
cle was loose, which meant that the pressure in the bag 
and in the chamber was approximately the same. The pres 
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6 
sure in the chamber was then measured in inches of 
mercury, which corresponded with the internal, absolute 
pressure of the bag. The lower the number indicating the 
pressure, the greater the relative vacuum in the package. 
A perfect vacuum is 0 inch of mercury and 30 inches of 
mercury is essentially equalto atmospheric pressure. 

After the vacuum in the bags was measured, the bags 
Were shrunk in conventional manner by dipping them into 
hot Water at 195°1 F. for about 2 seconds. 
The results of these tests are tabulated below: 

TABILE I 
Interna absolute 
pressure (inches 
Hg) in the bags 
after evacuation Water bath (temp. °F.) 

44º ------------------------------------- 18 
54 -------------------------------------- 12 
64 -------------------------------------- 10 
73 -------------------------------------- 11 

5o Te bags tended to stiffen at temperatures below about 

Five prima beef short loin cuts of approximately the 
same size were placed in the same type of polyvinylidene 
chloride film bags 18 inches wide and 32 inches long. 
The film had a thickness of 1.9 mils. The bags were of a 
size about 25% larger than required to accommodate the 
beef cuts in a snugfit. 
The bags containing the meat cuts were then hydro 

statically evaculated, closed and shrunk by following ex 
actly the same procedure as described above. The results 
of the tests appear in Table II below: 

TABILE II 
Internal absolute 
pressure (inches 
Hg) in the bags 

Water bath (temp. °F.) after evacuation 
44º ------------------------------------- 15 
55 -------------------------------------- 14 
65 -------------------------------------- 13 
85 -------------------------------------- 12 

5o Te bags tended to stiffen at temperatures belovy about 
º F, 

EXAMPLE I 

Tests were carried out with commercially available bags 
made from polyvinylidene chloride film of various thick 
nesses. Eighteen primal beef short loin cuts as identica 
as possible in size and weight were placed in polyvinyli 
dene chloride film bags 18 inches Wide and 32 inches long. 
The only difference between the bags was the thickness 
of the films which was respectively 19 mils (Bags No. 1), 
2.15 mils (Bags No. 2), and 1.5 mils (Bags No. 3). There 
were 6 bags of each film thickness. All the bags contain 
ing the meat cuts were hydrostatically evacuated and 
closed, following the procedure described in Example I 
and using water baths at various temperatures. In all the 
bags, the closing clip was positioned at a distance of 22 
inches from the bottom seal of the bags. The internal 
absolute pressure in each bag was measured before shrink 
ing the bags, following the procedure described in EX 
ample I. 
The results of these tests are shown in Table IIIbelow: 

TABILE 

Before shrinking internal absolute 
pressure (inches Hg) 

No. 1 bags No. 2 bags No. 3 bags 

Bath water (tempº F.): 
82------------------------ 18 17 16 

i6 18 14 
14. 17 13 
13 3 13 
1i. 3 0 
i 9 8 

This example shows thathydrostatic evacuation accord 
ing to the method of the invention may be satisfactorily 
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carried out with bags made from polyvinylidene chloride vacuum, by allowing the entrapped air to bleed from the 
film of various thicknesses indicated by the same degree air pockets. 
of effectiveness. It is advantageous to use heavier gauge EXAMPLE IV 
film to protect the heavy primal cuts of beef. r } 

5 Storage tests were effected with beef primal cuts pack 
EXAMPLE III º ages in polyvinylidene chloride film bags according to the 

The following tests were made in order to illustrate method of the invention and according to the conven 
the advantages of the method of the invention over con- tional nozzle evacuation, respectively, followed by shrink 
ventional evacuation methods. ing in hot water. 

Several kinds of primal cuts of beef were placed in 10 The meat cuts were beef top rounds and beef shoulder 
polyvinylidene chloride film bags 16 to 18 inches Wide clods. The size of the cuts was kept as constantas pos 
and 32 inches long. The bags were of a size between 15 sible. The beef top rounds were packaged in bags having 
and 30% larger than required to accommodate the beef a flat width of 18 inches, a length of 32 inches and of 
cuts in a snug fit. The film had a thickness of 1.9 mils. a size 15 to 20% larger than required to accommodate 
A first set of these bags containing the meat cuts was 15 the cuts in a Snug fit. The beef shoulder clods were pack 

evacuated according to the method of the invention by aged in bags having a fiat width of 16 inches, a length 
immersion in a Water bath at 55º F, for a time of 2 sec- of 32 inches and of a size 25 to 30% larger than required 
onds at an immersion rate slightly below 1 foot per to accommodate the cuts. The meat cut packages pro 
second, following the procedure described in Example I. duced according to the method of the invention were 
The top portion of each evacuated bag was closed, below 20 obtained following the procedure of Example I. The meat 
the surface of the bath, with a conventional metal clip. cut packages conventionally produced were obtained by 
The closed bags were thereafter dipped into water at the following procedure: the open end of each bag was 
195° F. for 1 second and conventionally heat shrunk. connected to a vacuum nozzle for a time between 20 and 
A second set of these bags, respectively containing the 30 seconds. The bags were thereafter closed with conven 

same meat cuts as the first set, was evacuated and shrunk 25 tional metal clips and then dipped into water at 195° F. 
simultaneously by immersion in a water bath at 195° F. for about 2 seconds and shrunk. 
The evacuated and shrunk bags were then closed in con- The packages were then stored in a refrigerated room 
ventional manner. maintained at a temperature of from 30° F. to 32° F. 
The vacuum (in Hg absolute pressure) in the bags of and for periods of 1, 2 or 3 weeks, respectively, and the 

the two sets was measured following the procedure de- 30 appearance of the meat cuts was observed. The results 
scribed in Example I, with the exception that it was meas- of the storage tests are shown in Table V below: 

TABILE V 

Beef top rounds Beef Shoulder cods 
Stored at 30-32º F. Stored at: 30-32º E 

Primal------------ ------------ 
beef cut Conventionally Conventionally 
storage Evacuated by evacuated with Evacuated by evacuated With 
period the method of 3 W3C the Imethod of a VacUlm, 

Experimental measurement (veeks) the invention nozzle the invention nozze 

- - - ---------------8---------------- 11---------------9. 

Initial internal bag pressure (inches Hg)-------------------------- ---- g: : 19 
, - - . ò ò o. 

ExceSS trim (percent) a?ter storage ------------------------------- - 0-0 - G.01. 
Redbrown- gray 

Exposed meat color after storage allowing forrebloomº...---------- rayfred-------- Red------------- Red-------- --- Red. 
Red------------- Red------------- Grayfred-------- Grayfred. 

i The weight percent of meat surface darkened during storage and which had to be trimmed of the meat cutsbefore they were sold to the consumer. 
2 Rebloomitakesplace upon removal of the redmeat cut from the oxygen-impermeable bag. When the beefis exposed to the oxygen in the air, oxymyo 

globin is formed which gives the meat its red color. 
ured after the bags had been heat shrunk. The results Ascan be seen from the above results, the appearance 
appear in Table IV below: 50 : : substantially same, irrespective 

of the method employed to evacuate the bags. It striking 
TAYs:?:R?N : Yº:3E5 N:: illustrates the advantage of speed achieved by the : 
VENTION AND CONVENTIONALLY of the invention, wherein the number of meat articles 

Beefcut I 1 2 Beef cult Il II packaged per minute is at least 6 times greater than that 
55 of meat articles packaged by the conventional vacuum 

Beef top rounds------ il 14 Beef top rounds-------- : nozzle method. 
: 5 9 : EXAMPLE V 
8 20 il 17 Two sets of four primal beef rib cuts of approximately 

Beefshoulder clods--- 11 18 BeefribS--------------- 14. 17 the same size were placed in identical polyvinylidene 
: 2 } : 60 chloride film bags having a length of 32 in. and a fiat 
10 18 12 24 width of 18 in. The film had a thickness of 1.9 mil. The 

bags were of a size about 20% larger than required to 
1 Evacuated accordingto the invention using hydrostatic pressure With accommodate the beef cuts in a smugfit. The air contained 

o A ink water at: 55º F. (2 sec. immersion followed by shrinkage in Water at in the bags Were evacuated by blowing streams of high 
19 acuate conventionallyusing hydrostatic pressure with Water 65 velocity air from an air ring. 
heated at 95°F. (5 sec. immersion). Each bag was progressively lowered through the cen 

In addition to having a vacuum level inferior to that tral passage in the air ring at a rate of less than 1 foot 
of the bags evacuated according to the invention, the bags per minute. The compressed air was at room temperature, 
in the second set were not commercially acceptable be- i.e., about 70° F. and the bags were subjected to the flow 
cause, in each instance, the meat was discolored and 70 of air for a time of between 2 and 5 seconds. The only 
pockets of entrapped air appeared in all the bags. The difference in the conditions of the tests for the first and 
air pockets were indicated by spot bridging of the film second set of bags, respectively, was that the air was 
in the samples, i.e., portions of the films Were stretched flowing at a velocity of 3000 feet per minute for the evac 
between protruding parts of the cuts. The immersion time uation of the first, and at a velocity of 4000 feet per 
of 5 seconds was selected in order to obtain maximum 75 minute for the evacuation of the Second set. The bagS 
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were then closed and the vacuum in the closed bags was 
measured following the procedure of Example I. The 
internal absolute pressure in the closed bags was found 
to be between about 18 and 10 inches Hg, respectively. 

Although the method of the invention has been particu 
larly described with reference to the evacuation of plastic 
film bags containing red meat articles, it should be well 
understood that it may be used to evacuate plastic film 
bags containingred meat articles, it should be well under 
stood that it may be used to evacuate plastic film bags 
containing other articles as well, such as other kinds of 
meat products and food articles and noteven necessarily 
food articles, but all irregularly shaped, solid articles 
which have to be packaged in evacuated, flexible bags. 
What is claimed is: 
1. In a method for packaging an uncured red meat 

article by providing a bag of shrinkable plastic film, said 
bag having an open mouth and being of a size slightly 
larger thanis required to accommodate the article, placing 
said article in said bag, evacuating air contained in the 
bag, and closing the bag, the improvement which com 
prses: 

providing a bag of a size at least 10% larger than is 
required to accommodate the article, 

providing a fluid at a temperature above that at which 
the film stiffens but below that at which the film 
shrinks, 

progressively subjecting the bag containing the article, 
to a peripheral pressure exerted by the fluid, from 
the bottom of the bag up, while maintaining the open 
mouth of said bag in communication with the atmos 
phere, 

progressively collapsing the film against the article and 
expelling the air from said bag through said open 
mouth, 

the temperature of the fluid and the time of exposure 
of the bag to said fluid being such as to prevent 
detrimental changes to at least the surface of the 
meat. 

2. A method claimed in claim 1, in which the fluid is 
maintained at a temperature between 40 F. and 100° F. 

3. A method as claimed in claim 1, in which the bag 
containing the article is subjected to the fluid pressure for 
a time of at least 2 seconds. 

4. A method as claimed in claim 1, in which the fluid 
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is a stream of air at a velocity of more than 2000 feet 
per minute. 

5. A method as claimed in claim 1, in which the closed 
bag is heat shrunk. 

6. A method as claimed in claim 1, in which the shrink 
able plastic film is impervious to oxygen. 

7. A method as claimed in claim. 1, in which the shrink 
able plastic film is selected from the group consisting of 
a polyester and a vinylidene chloride polymer film. 

8. A method as claimed in claim 1, in which the bag 
has a size up to 45% larger than is required to accom 
modate the article. 

9. A method as claimed in claim 1, in which the fluid 
is a water bath, the bag containing the article is progres 
sively immersed in the bath until the meat article is en 
tirely below the surface of said bath, and the bag is closed 
before removing it from said bath to prevent ingress of 
air thereinto. 

10. A method as claimed in claim 9, in which the water 
bath is maintained at a temperature of from 55º F. to 
85° F. 

11. A method as claimed in claim 9, in which the arti 
cle is immersed in the bath for a time up to 5 seconds. 

12. A method as claimed in claim 9, in which the bag 
is closed by clipping a top portion thereof under the sur 
face of the bath. 

13. A method as claimed in claim 12, in which the tied 
top portion of the bag is thereafter subjected to heat and 
shrunk. 
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