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[5 7] ABSTRACT 
Cooking films and methods for prodcuing same, hav 
ing the characteristic of eliminating or substantially 
reducing the incidence of “bumping.” Plastic film ma 
terial suitable for cooking foods at temperatures be» 
tween 325° F. is surface roughened by methods in 
cluding embossing, scoring, and the addition of partic 
ulate matter to the film. 

5 Claims, No Drawings 
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PLASTIC COOKING FILM 

BACKGROUND OF THE INVENTION 

The invention pertains to plastic film materials, typi 
cally in the form of a ?at wrap or bag. used for wrap 
ping meat and like food articles during roasting, baking 
and like cooking in an oven. More specifically, the in 
vention provides a plastic film material and a method 
for making same, having means incorporated therein to 
eliminate or substantially reduce the incidence of violet 
rupture of the enclosure when the ?lm material is used 
to enclose meat or other articles during cooking at 
oven temperatures, typically between 325°F. and 
450°F. 

Suitable plastic film materials have been utilized to 
wrap food articles during cooking at oven temperatures 
in two basic forms. The plastic ?lm can be pre-formed 
into a bag into which the article is placed before cook 
ing, or the film material can be in the form of a flat 
wrap in which the food is wrapped prior to cooking. 
Various means have been proposed for maintaining 

the film material closed around the food articles to be 
cooked. In the case of pre-formed roasting bags, the 
open end of the bag can be closed by separate tie cords 
or wires. A particularly advantageous integral means 
for keeping the bag closed is described in US. Pat. ap 
plication Ser. No. No. 261,231 filed June 9, 1972, enti 
tled “Unitary Cooking Bag.“ The aforementioned pa 
tent application discloses integral strips of metal foil 
having deadfold characteristics, disposed adjacent the 
open edge of the bag in various con?gurations. After 
insertion of the articles to be cooked, the open end of 
the pre'formed bag may be twisted or folded to dead 
fold condition to quickly provide a suitable closure. 
Roasting film in the form of a ?at wrap can advanta 

geously be formed into an enclosure around the article 
to be cooked by providing metal foil bands having 
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deadfold properties, of various configurations adjacent , 
opposite edges of the flat material. A particularly ad 
vantageous flat roasting wrap is disclosed in pending 
US. Pat. application Ser. No. 71,563 ?led Sept. 11, 
1970 and now abandoned, and sold in the US. by Col 
gate-Palmolive Company under the trademark RE 
VEAL. Any suitable means can be used to close the 
roasting bags or ?at wraps of the invention to enclose 
the article to be cooked; the foregoing means merely 

45 

being descriptive of common and particularly advanta- . 
geous embodiments. _ , 

The cooking enclosures of the invention, whether a 
preformed bag or ?at wrap, must be made from a rela 
tively thin but tough, highly ?exible, inert, transparent, 
heat-resistant ?lm capable of a high degree of heat 
transmission. As used herein, the term “heat resistant” 
indicates that the referred~to material does not melt, 
chemically decompose, physically disintegrate, become 
soft or sticky to an undesirable degree or become un 
suitable for cooking food in any manner at oven cook 
ing temperatures, typically between 325°F. and 450°F., 
usually about 400°F. Suitable heat-resistant ?lm is 
formed from thermoplastic polymeric materials such as 
polyesters and polyamides, e.g., polymers of ethylene 
glycol and terephthalic acid and nylon. A preferred 
polyester film is available from E. I. DuPont Company 
under the trademark MYLAR. This ?lm is advanta 
geously the oriented heat set polyethylene terephthal 
ate film product produced according to US. Pat. No. 
2,465,319 issued Mar. 11, 1949 to Whin?eld et al. This 
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film may be produced in quite thin, highly ?exible but 
tough sheets. It is transparent and has a melting point, 
about 489°F. The film is resistant to change when ex 
posed to high oven temperatures such as are required 
for roasting or baking and at the same time has a very 
high direct transmission factor for heat energy. Thus, 
the film transmits all the heat necessary for cooking di 
rectly to the meat surface while at the same time per 
mitting observation of those surfaces to monitor cook 
ing progress. The ?lm has outstanding resistance to 
chemical degradation in the presence of water or oils 
extracted from the meat during the cooking process. 
For purposes of the invention, the ?lm may have a 
thickness between 0.25 to 1 mil; a film thickness of 
0.45 to 0.55 mil being preferred. 
The violent rupture of plastic ?lm enclosures used for 

cooking foods at oven temperatures is known in the art 
as “bumping.” This phenomenon occurs when a liquid 
having a substantially lower boiling point than the oven 
roasting temperature, such as water, is trapped beneath‘ 
a layer of oil or melted fat from the article being 
cooked. The lower boiling liquid becomes superheated 
but cannot boil. Eventually, the superheated liquid 
bursts through the oil or fat layer with enough force to 
occasionally burst the enclosure and disperse cooking 
juices on the oven surfaces. A primary advantage of the 
present invention is to provide a method for treating 
heat-resistant plastic film to substantially reduce or 
entirely eliminate bumping. 
The bumping phenomenon has been observed when 

food articles that produce liquid water and fat when 
cooked at oven temperatures, are roasted in a plastic 
film enclosure. Usually, a speci?c ratio of water to fat 
has to be present in the bottom of the enclosure before 
a violet rupture during roasting can occur. If the ratio 
of oil to water in the bottom of the enclosure during 
roasting is less than about 1:4 or greater than about 
40:1, bumping is unlikely to occur. 

SUMMARY OF THE INVENTION 

In accordance with the invention, a method for treat 
ing a heat-resistant plastic ?lm to entirely eliminate or 
substantially reduce the incidence of violent rupture 
when the ?lm is used to roast food articles such as 
meats, is provided. The new method includes the im 
partation of surface irregularities to at least the surface 
of the ?lm that faces the article to be cooked. The sur 
face irregularities can be uniformly or randomly spaced 
grooves; a pattern of embossments, or a surface rough 
ness provided by any appropriate means including me 
chanical abrasion, chemical treatment, or ultrasonic or 
electronic bombardment of the ?lm. Effective surface 
irregularities can also be imparted to the ?lm by casting 
the film onto a rough surface having an appropriate 
density of protrusions (protrusions per square inch) 
and by extruding or casting a plastic mixture containing 
suitable particles that ultimately form a rough surface 
on the ?nished ?lm. Suitable particles include silica 
clays, bentonite, and complex magnesium silicates hav 
ing a particle size from below 1 micron up to about 50 
microns. The particles can be present in the to-be 
formed plastic mixture in an amount from about 0.1 to 
about 10% by weight, preferably 0.1 to 2% by weight. 
To be most effective in reducing the incidence of 

‘ bumping, the surface irregularities should be as dense 
as practical without weakening the ?lm or approximat 
ing a smooth surface, e.g., a large portion of the surface 
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irregularities should be individually distinct. A maxi 
mum number of projections, preferably from 100 to ' 
1,000 or more per square inch on the side of the film 
facing the interior of the enclosure and terminating in 
sharp or slightly rounded peaks which form effective 
centers for nucleate boiling, should be provided. The 
projections typically have a height of from about 20 to 
about 100 mils. 

SPECIFIC EMBODIMENTS 

The following examples more particularly illustrate 
preferred and specific embodiments of the invention: 

EXAMPLE I 

A sheet of polyester film 18 inches wide, 24 inches 
long, and 0.70 mil thick is scored with a regular pattern 
of parallel and transverse lines spaced about l/ 16 inch 
apart by running the ?lm over the edge of a serrated 
metal bar. The resulting ?lm has a pattern of III 6 inch 
squares de?ned by the score lines. This film can sub 
stantially reduce the potential bumping effect when 
used to wrap foods, particularly meats, prior to oven 
roasting. 

EXAMPLE II 

A sheet of nylon ?lm 18 inches wide, 24 inches long, 
and 0.8 mil thick and available from I. E. DePont Com 
pany under the trade designation Nylon 66 is heated to 
400°F. and passed through a pair of embossing rolls 
under a pressure of about 200 pounds per inch of‘nip. 
The embossing rollers have a series of projections and 
recesses resulting in a pattern of about 800 raised pro 
jections per square inch, each projection having a 
slightly rounded peak and a height of about 50 mils. 

EXAMPLE III 

Example II is repeated using a Mylar polyester ?lm. 
The film is heated to 450°F. before passing through the 
embossing rollers. 

EXAMPLE IV 

A length of Mylar polyester film 18 inches wide and 
1 mil thick is subjected to the action of a gaseous atmo 
sphere consisting of a mixture of ozone and oxygen, 
(3.34% ozone) in the presence of ultraviolet light hav 
ing wave lengths within the range of 2,500 and 3,200 
A for about I minute according to the procedure de 
scribed in US. Pat. No. 2,876,187. 
The treated polyester ?lm is then passed through em 

bossing rollers of Example II after being heated to 
375°F., resulting in a pattern of embossments on the 
film surface having a density of 800 embossments per 
square inch and a height of about 50 mils. 

EXAMPLE V 

A length of Mylar polyester film 18 inches wide and 
9% mil thick was immersed in 96% sulfuric acid solution 
at room temperature for a period of 5 seconds after 
which it was removed from the acid and immediately 
quenched in a bath of 10% aqueous ammonium hy 
droxide, also at room temperature. Both surfaces of the 
film develop a chalky, opaque appearance. The ?lm is 
then rinsed with water, blotted dry, heated to about 
200°F., and passed through the embossing rollers of Ex 
ample ll. After embossing, the chalky, opaque surface 
appearance present after quenching disappears, result-} 
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4 
ing in an embossed transparent film having about 800 
slightly rounded embossments per square inch of sur 
face. ‘ 

The embossed films of Examples ll - IV can substan 
tially reduce the potential bumping effect when used to 
wrap food, particularly meats, prior to oven roasting. 
Although not completely understood at this time, it 

is believed that the provision of numerous projections 
on the surface of the ?lm facing the interior of the en 
closure reduces the incidence of bumping by permit 
ting the trapped superheated liquid to boil and form 
small bubbles that can escape through the fat or oil bar 
rier. 

Observation has shown that when the typical plastic 
film roasting enclosure is used to roast meats, a layer 
of liquid water is trapped under a layer of fat in the bot 
tom of the enclosure during roasting. Boiling of the liq 
uid water is not apparent even though the temperature 
is typically over 350°F. As previously indicated, when 
the oilzwater ratio is within a specific range and other 
conditions, such as temperature and time are met, the 
superheated water may violently burst through the oil 
layer, possibly rupturing the enclosure as well. The pro 
vision of a dense pattern of surface protrusions on the 
inner surface of the film forming the enclosure results 
in the trapped water boiling in the form of small gase 
ous bubbles (nucleate boiling) that escape through the 
fat layer thereby avoiding the potential bumping phe 
nomenon. 

The provision of surface projections or irregularities 
‘ to the film in accordance with the invention, also re 

35 

45 

55 

65 

sults in minimizing contact surface between the article 
being cooked, usually meat, and the ?lm, thereby elimi 
nating or substantially reducing meat to ?lm sticking. 
The surface irregularities also provide small localized 
“drop pockets” on the top surface of the ?lm, which 
permit the cooking juices to drip out and baste the 
meat during cooking rather than running down the 
sides of the ?lm. 
We claim: 
1. A wrapping material for surrounding a food article 

during oven cooking said wrapping material comprising 
a plastic, heat resistant, film material having a thickness 
from about 0.25 to about 1.0 mil, means for maintain 
ing said film material in close proximity to said food ar 
ticle, said ?lm material having an inner surface and an 
outer surface, said inner surface including a pattern of 
irregularities having a density from about I00 to 1,000 
per square inch and including rounded projections ex 
tending from said inner surface from about 20 to about 
100 mils whereby said wrapping material is resistant to 
bumping when a liquid oil-water component is present 
in a ratio of oil to water of from about I14 to 40:1. 

2. The wrapping material of claim 1, wherein said 
plastic ?lm is selected from the group consisting of 
nylon and polyester ?lms. 

3. The wrapping material of claim 2, wherein said 
plastic ?lm is polyethylene terephthalate. 

4. The wrapping material of claim 1, wherein said 
surface irregularities include a regular pattern of em~ 
bossments. 

5. The wrapping material of claim 1, wherein said 
plastic ?lm is in the form of a ?at unsupported single 
ply sheet. 

* * * * * 


