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ThIS invemtion relates to a nethod of packaging an articlFe u5| ng thermal*ly
shrinkable film A packaging method in which an article to be packaged is
enclosed with a thermally shrinkable film and the 5 resulting enclosure
i.s seal ed and heated to package the artitle by thermal shrinkage of the
film is now wi dely put into practi ce. Since it is necessary to discharge
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T This invention -relates ‘to ‘a thermally .shrunk -package.;

and to a method of producing same.

A packaging method in which an article to be packaged
is enclosed with a thermally shrinkable film and the resulting
enclosure is sealed and heated to package the article by thermal
shrinkage of the film is now.widely put into practice. Since it
is necessary to discharge air from the inside of the sealed
enclosure in order to effect the thermal shrinkage of the film,
one or more small perforations are generally formed in the film.
such perforations, however, cause problems becausé air,
moisture or germsican enter the package therethrough and because
the package is tend to bé'prematurely torn at the perforated
portion. ' _
To cope with this problem, a method‘is proposed in
which such perforations are covered with a label after the
shrink packaging. While this method is effective in preventing
intrusion of moisture and germs into the package through the
perforations( it is difficult and economically-diéadvanfageous
to automatically apply the label precisely onto a predetermined
portion of the package. o

JP~U-63-144,442 discloses a package including an
enclosed soft bag and a thermally shrinkable, plastic film
enclosing the soft bag and having an air discharge opening,
characterized in that the package is obtained by a method
including the steps of applying a moisture-proof sheet to the

_soft bag, enclosing the soft bag with the plastic film so that

the air discharge hole is covered with the moisture-proof sheet,

"and thermally shrinking the plastic film. The application of

the moisture-proof sheet onto the soft bag is effected by means
of bonding, adhesion or fusion. One problem of the technique
described immediately above is that it is necéssary to dispose a
sheet applying device upstream of an enclosing device in order
to perform the entire process in a fully automated mode. The
conventional technique has another problem because it is
difficult to enclose the soft bag with the film while precisely
positioning the air discharging hole_in register with the
moisture-proof sheet on the bag. REPLACED SHEETS  SG
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air fromthe inside of the sealed enclosure in order to effect the thernal
shrinkage of the film one or nore 10 snull perforations are generally
formed in the film Such perforations, however, cause problens because air,
noi sture or gerns can enter the packag® +herethrough, and al so because the
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package tends to be prematurely torn at the perforated portion.

The present invention has been made with the ‘foregoing
problems of the conventional shrinkable packaging in view.

In accordance with one aspect of the present invention
there is provided a package comprising:

an enclosed article, _

a first, thermally shrinkable, synthetic resin film
enclosing the article and having opposite ends sealed to each
other to form a sealed portion, said first film having at least
one row of perforationé arranged adjacent to and along said
sealed portion, and ' '

a strip of a second, synthetic resin film interposed
between said article and said first film and having a free, one
end and the other end connected to said sealed portion, said
strip having a width sufficient to cover said perforations.

In another aspect, the present invention provides a
method of packaging an article, comprising the'steps of:

providing a thermally shrinkable, synthetic resin film
having a row of perforations arranged adjacenf to and in
parallel with one end of said film; |

folding said film along a line located between said row
of perforations and said one end so that said perforations are
entirely covered with the folded portion of said film;

then sealingly enclosing said article with said film
such that said folded portion is disposed between said film and
said article, thereby to obtain a sealed enclosure in which said

_perforations are exposed to an outer surface théereof; and

then heating said enclosure to cause said film to be

shrunk with said perforations serving as outlets of air

contained in said enclosure.

The present invention also provides a method of
packaging an article, comprising the steps of:

providing a first, thermally shrinkable, synthetic
resin film having a row of perforations;

superposing a strip of a second synthetic resin film on
said first film to entirely cover said perforations therewith;

then sealingly enclosing said article with said first

film such that said strip is disposed between said first film
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15 To ‘cope with this problem a method is proposed in which such
perforations are covered with a |abel after the shrink packagi ng. Wi | e
this nmethod is effective in preventing,intrusion of noisture and gerns into
t he package through the perforations, 17t is difficult and 20 econonmically
di sadvant ageous to automatically apply the | abel precisely onto a

predet erm.nggh-POLid Or®ic18f thereby to obtain.a sealed enclosure in which
said perforations are exposed to an outer surface-fhereof; aﬁé
then heating said enclqsure to cause said first film to
be shrunk with said perforations sérving as outlets of air
5 contained in said enclosure.

The present invention will be described in detail below
with reference to the accompanying drawings, in which:

Fig. 1 is a perspective view diagrammatically showing a
package according to one embodiment of the present invention;

10 . Fig. 2 is a cross-sectional view takgn on line II-II in
Fig. 1; _

Fig. 3 is an enlarged, sectional view showing an
example of the fabrication of the sealed portion of Fig. 1;

Fig. 4 is an enlarged, sectional view shéwing another

15 - example of the fabrication of the sealed portion of Fig. 1;

Fig. 5 is a perspective view, similar.to Fig. 1,
showing a package according to another embodimént of the present
invention; '

Fig. 6 is a cross-sectional view taken on line VI-VI in

20 Fig. 5; and

Fig. 7 is a flow chart schematically showing an
apparatus for carrying'out packaging method according to the
present invention. _

Referring first to Figs. 1 and 2, designated as 1 is an

25 article enclosed with a first, thermally shrinkable, synthetic
_resin film 2. Any known thermally shrinkable film may be used
for the purpose of the present invention. Illustrative of
"suitable thermally shrinkable films are single layer—films of

polypropylene, polyethylene or poly(vinyl chloride) and

30 composite films having a layer of the above resin. Gas-barrier

films such as single layer films of nylon, poiyethylene
terephthalate, an ethylene-vinyl alcohol copolymer or
poly(vinylidene chloride) and composite films having a layer of
the above resin may also be suitably used.

35 Designated as 5 is a sealed portion at which opposite

ends of the first film 2 are sealed to each other. The first
film 2 is also sealed at portions 5a and 5b. Arranged adjacent
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package. JP-U 63-144, 442 discl oses a package including an encl osed soft bag
and a thermally shrinkable, plastic film25 enclosing the soft bag and
havi ng an air di scharge opening, characterized in that the package is

obtai ned by a nethod including the stebsof applying a noisture-proof sheet
to the soft bag, enclosing the soft bag with the

' to and along the sealed portion 5 are- one to three rows (two
rows in the illustrated case) of perforations 3.
A strip 4 of a second; synthetic resin film is
interposed between the article 1 and the first film 2. The
5 strip 4 has a free; one end 4a and the other, base end 4b-
connected to the sealed portion 5 and is wide enough to to cover
the two rows of perforations 3. Generally, the strip 4 has a
width of 2-10 cm.
The above package may be prepared as follows.

10 As shown in Fig. 3, a thermally shrinkable, synthetic
resin film 2 having one to three rows of perforations 3 arranged
adjacent to and in parallel with one end 4a of the film 2 is
folded along a line 6 located between the of perforations 3 and
the one end 4a such that the perforations 3 are entirely covered

15 with the folded portion 4 of the film 2.

Then an article 1 is sealingly enclosed with the film 2
such that the folded portion 4 is disposed between the film 2
and the article 1, thereby to obtain a sealed enclosure in which
the perforations 3 are exposed to an outer surface thereof. The

20 sealing is performed by means of an electric sealer. Thus,
opposite edges of the film 2 are gathered, pinched and heated
with the sealer at a portion 5 so that the tip portions of the
film 2 are fused in the portion 5 and cut along the portion 5.
Thereafter, openings are sealed by means of the sealer to

25 form sealed portions 5a and 5b, whereby an enclosure is

_obtained. S
In an alternate, as shown in Fig. 4, an article 1 is
"enclosed with a thermally shrinkable film 2 having perforations
3 adjacent to and along first end 7 thereof. In this case,
30 portions of the film 2 adjacent both of the first and second
 ends 7 and 4a thereof are overlapped such that the portion 4
adjacent the second end 4a is located between the article 1 and
the portion adjacent the first end 7 and that the perforations 3
are covered with the portion 4. The overlapped portion is

35 sealed in the first end portion 7 to form a sealed portion 5.

The seal may be effected by a suitable adhesive. Thereafter,

p—

openlngs are sealed by means of the sealer to form sealed
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plastic filmso that the air discharge hole is covered 30 wth
noi st ure- proof sheet, and thermally shrinking the plastic film The
appl i cation of the moi st ur e- proof sheet onto the soft bag is effected by
means of bondi ng, adhesi on ‘or fusiomm 2 “One probl em of the technique
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.as follows.

" portions 5a and 5b, whereby.an’ enclosure is obtained. - -

The enclosure thus obtained by the foregoing methods is
heated in an oven to cause the film 2 to be shrunk with the
perforations 3 serving as outlets of air contained in the
enclosure. Namely, when the enclosure is introduced into the.
oven, air within the enclosure is expanded to inflate the film
2. This causes formation of a space between that portion of the
upper film having the perforations 3 and that portion 4 of the
lower film covering the perforations 3. As a result, as the
film 2 is shrunk, the air within the enclosure is discharged
therefrom through the perforations 3. When the shrinkagé is
completed, the perforations 3 are tightly closed with the
portlon 4 of the lower film.

Fig. 5 and 6 illustrate another embodiment of the
package. In this embodiment, an article 1 is enclosed by a
first, thermally shrinkable, synthetic resin film 2 having a row
of perforations 3. Interposed between the article 1 and the
first film 2 is a strip 4 of a second, thermally shrinkable,
synthetic resin film. The strip 4 which has a width of

" generally 2-10 cm is located to cover the row of perforations 3.

The first and second films 2 and 4 may be formed of the same or
different resin. However, it is preferred that the strip 4 of
the second film have a shrinkability similar to that of the film
2, since the finish of the package is beautiful.

The package of this second embodiment may be prepared

At first, a first, thermally shrlnkable, synthetlc

‘resin film 2 having a row of perforations 3 is overlaid with a

strip 4 of a second synthetic resin film so that the
perforations 3 are covered with the strip 4. This can be
performed by, as shown in Fig. 7, feeding the strip 4 unwound
from a roll 8 to a transfér path of the film 2 unwound from a
roll 9 and severing the both films to a predetermined length in
a cutting station 10. | '

An article is enclosed by the first film 2 in an
enclosing station 11 such that the strip 4 is disposed between
the flrst fllm 2 and the article 1. Fuse-bonding is performed
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2 described i mediately above is that it is necessary to dispose a sheet
appl yi ng device upstream of an enclosing device in order to performthe
entire process in a fully automated node. Thi s techni que has anot her
problemin 5 that it is difficult te- éhcl ose the soft bag with the
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"to Seal the film 2 thereby to obtaim a sealed enclosure which -]

has sealihg portions 5 (Fig. 6) and 5a and 5b (Fig. 5) and in
which the perforations 3 are exposed to an outer surface
thereof. The thus obtained enclosure is introduced into an oven
12 to heat the film 2 so that the film 2 is shrunk with the
perforations 3 serving as outlets of air contained in the
enclosure. _

In the foregoing embodiments, various modifications may
be made. For example, it is desirable to apply a hot melt
adhesive over the surface of the portion 4 which is in contact
with the top film having'the perforations 3. The adhesive is
melted in the thermal shrinking stage of the film 2 to permit'
the separation of the portion 4 from the top. film but, after the
completion of ‘the shrinkagé,'functions as an adhesive so that
the perforations 3 are completely sealed. The use of a film, as
the strip 4, which has a tendency of causing blocking when
contacted with the film 2 is also preferable to obtain improved
sealing therebetween. The number of the row of perforations 3,
the number of the perforations 3 in each row and the size of
each perforation 3 may be suitably determined in view of
required air discharging rate. By forming a row of the
perforations 3 with an only small space therebetween, the row of

perforations 3 can be used for tearing the package therealong.
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filmwhile precisely positioning the air discharging hole in register with
t he noi.sture-proof sheet on the bag. US-A-2545243 discl oses a nethod of

packaging an article in which the article is f|r | mof a
10 thermal Iy shrinkable synthetic resi® ~and the "mmﬂﬂ'm”’mg ' i ons of
the filmare seal ed together by applylng sufficient fReat t®H the+il.m at

spaced PoL.NEROrs CLAIMED IS: - . = = ‘.

1. A package comprising:
an enclosed article,
a first, thermally shrinkable, synthetic resin film
enclosing the article and having opposite ends sealed to each
5 other to form a sealed portion, said firét film having at least
one row of perforations arranged adjacent to and along said
sealed portion, and '
a strip of a second, synthetic resin film interposed
between said article and said first film and having a free, one
10 ‘end and the other end connected to said sealed portion, said
strip having a width sufficient to cover said perforations.

2. A package as claimed in claim 1, wherein said first and
second films are made of the same material.

3. A package as claimed in claim 1, wherein said opposite
ends of said first film and said the other end of said second

film are bonded together by fuse bonding.

4. A package as claimed in claim 1, wherein said opposite

ends of said first film are sealed to each other by an adhesive.

5. A package as claimed in claim 1, wherein said strip has
_.g_width of 2-10 cm. .
6. A method of packaging an article, comprisiﬁE'the steps
of:
providing a thermally shrinkable, synthetic resin film
having a row of perforations arranged adjacenf to and in
5 parallel with one end of,sald £film;
folding said £ilm along a line located between said row
of perforations and said one end so that said perforations are
entirely covered with the folded portion of said film;
then sealingly enclosing said article with said film
10 such that said folded portlon 1s dlsposed between said film and
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cause rows of apertures to be forned and the overl""appi—ng"f'ﬁ TTportions to

becone fused together around the 15 apertures.

packaged is protected from damage during the seali d@ﬁﬂ '&b@i ans of
a strip of parchment positioned betweeh the article -an i ng
portions of the filmwhich are to be joined together. The apertures which

are formed dupin
d sa{é éktlc e,gkhereby to obtain a sealed enclosure in which sqld

perforations are exposed to an outer surface thereof; and
then heating said enclosure to cause said film to be
shrunk with said perforations serving as outlets of air

15 contained in said enclosure.

7. A method of packaging an article, comprising the steps
of: '
providing a first, thermally shrinkable, synthetic
resin film having a row of perforations;
5 , superpos;ng a strip of a second synthetic resin film on
sald first £ilm to entirely cover said perforations therew;th°
then sealingly enclosing said article with said first
film such that said strip is disposed between said first film
and said article, thereby to obtain a sealed enclosure in which
10 said perforations are exposed to an outer surface thereof; and
then heating said enclosure to cause said first £ilm to
be shrunk with said perforations serving as outlets of air
contained in said enclosure.

8. A method as claimed in claim 7, wherein said second film
is thermally shrinkable.

A i



20 permt air within the package to escape while the ends of the wapping
are being closed. The present invention has been nade with the foregoing
probl ens of the conventional shrinkable packaging in view 25 The present
i nvention provides a nethod of packaging an article, conprising the steps
of :

THERMALLY SHRUNK PACKAGE

Abstract

A:package in which an article is sealingly enclosed
with a thermally shrinkable film having a row perforations used
5 as air discharge port during shrink packaging. A strip of a
film is disposed inside of the package to close the
perforations and to prevent moisture and germs from entering
into the package during storage and transportion of the package.
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providing a first, thermally shrinkablfzé§ynthetic resin filmhaving a row
of perf.orations; superinposing a strip a second synthetic 30 resin film
on said first- filmto entirely cover said perforations therewith; then

sealingly enclosing said article with said first filmsuch that said strip

I s di sposed between said

FI1G. |
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3 first filmand said article, -thereby2;§3)btai n a sealed enclosure in
whi ch said perforations are exposed to an outer surface thereof; and
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t hen heating said enclosure to-cause sa—si'/ci‘sfirst 5 filmto be shrunk with
said perforations serving as outlets of air contained in said enclosure.
The present invention will be described in detail below with reference to
t he acconpanying drawings, in which: Fig. 1 is a perspective view

di agrammatical ly show ng a 10 package according to an enbodi ment of the
present = - - - . :

-

£ DL T il o i o et s S o T,

FI1G.7

i  ARTICLE TO
| BE PACKAGED

Q Vi
° A - L Packace
| IO CUTTER |2 OVEN

Il ENCLOSING
DEVICE
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}ZastBsena{ peds- sectional view taken on line Il-11 in Fi
t t schematically show ng an qmpds amwepi@em %“{

t hod according to the present |anr§ S%n In the
en lon illustrated, |n Figs. 1

THERMALLY SHRUNK PACKAGE
- This iavention ‘relatss to a :hermall?.sh;unk-package;

and to a method of producing same.
A packaging method in which an article to be packaced
ting
enclosure is sealed and heated to package the article bv thermal

is enclosed with a thermalliv shrinkable film and +he r=sul

‘shrinkage of the £ilm is ncw widely put intc practice. Since it

is necessary to discharge air from the inside of the sealed
enclosure in order to effect the thermal shrinkage of the film,
one cr mere small perforations are generally formed in the film.
Such perforations, however, cause problems because air,

moisture or germs can enter the package there ethrough and because
the package is tend to be prematurely torn at the perforated
portion.

To cope with this problem, a method is proposed in
which such perforations are covered with a label after the -
shrink packaging. While this method is effective in preventing
intrusion of moisture and germs into the package through the

- perforations, it is difficult &nd economically disadvantageous

to automatically apply the label precisely onto a predetermined
portion of the package.

JP~U-63-144,442 discloses a package including an
enclosed soft bag and a thermally shrinkable, plastic film
enclosing the soft bag and having an air discharge opening,
characterized in that the package is obtained by a method
including the steps of applying a moisture-proof sheet to the

~soft bag, enclosing the soft bag with the plastic film so that

the air discharge hole is covered with the mo;sture-proof she-u,
and thermally shrinking the plastic film. The application of
the moisture-proof sheet onto the soft bag is effected by means
of bonding, adhesion or fusion. One problem of the technique
described immediately above is that it is necéssary to dispose a
sheet applying device upstream of an enclosing device in order
to perform the entire process in a fully automated mode. The
conventional technique has another problem because it is
difficult to enclose the soft bag with the film while precisely
positioning the air discharging hole in register with the
moisture-proof.shegt_pn_the bag.
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and 2, an article 1 is enclosed by a first, thermally shrinkable, synthetic
resin film2 having a row of 20 perforations 3. | nt er posed between the
article 1 and the first film2 is a strip 4 of a second, thermally
shrinkabl e, synthetic resin film The strip 4 which has a wi dth of
generally 2-10 cmis |located to cover “the row of perforations 3. The first
and second filns 2 and 4
' - The present invention has been’ mace witk the forsgoinyg

problems of the conventional shrinkable packaging in view.

In accordance with one aspect of the present inventicn

there is provided a package comprising:
5 an enclosed article,

a first, thermally shrinkable, synthetic resin film
enclesing the article and having opposite ends sealed to each
other to form a sealed portion, said first film having at least
one row of perforations arranged adjacent to and along said

10 sealed portion, and

a strip of a second, synthetic resin film interposed
between said article and said first film and having a free, one
end and the other end connected to said sealed portion, said
strip having a width sufficient to cover said perforatioms.

15 In another aspect, the present invention provides a
method of packaging an article, comprising the steps of:

providing a thermally shrinkable, synthetic resin film
having a row of perforations arranged adjacent to and in
parallel with one end of said film; .

20 folding said film along a line located between said row
of perforations and said one end so that said perforations are
entirely covered with the folded portion of said film;

then sealingly enclosing said article with said film
such that said folded portion is disposed between said £ilm and

25 said article, thereby to obtain a sealed enclosure in which said
.perforations are exposed to an outer surface thereof; and

then heating said enclosure to cause said film to be
shrunk with said perforations serving as outlets of air
contained in said enclosure. _

30 The present invention also provides a method of
packaging an article, comprising the steps of:

providing a first, thermally shrinkable, synthetic
resin film having a row of perforations;

‘superposing a strip of a second synthetic resin film on

35 said first film to entirely cover said perforations therewith;

then sealingly enclosing said article with said first
film such that said strip is disposed between said first film

it
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25 may be fornmed of the same or different resin. However, it is
preferred that the strip 4 of the second filmhave a shrinkability simlar
to that of the film2, since the finish of the package is nmade nore
attractive. Any known thermally shrinkable filmmy be used for the 30
pur pose of the present invention. I+ldustrative of

 and-said article, thersby to obtain.a sealed enclosurs in which
said perforations ars exgcsed to an outer surfacenthereof; ané
then heating said enclosure to cause said first film to
be shrunk with said perforaticns serving as outlets of air
5 ccntained in said enclosure.

The preseht iavention will be described in detail below
with reference to the accompanying drawings, in which:

Fig. 1 is a perspective view diagrammatically showing a
package according to one embodiment of the present invention;

- 10 Fig. 2 is a cross-sectional view taken on line II-II in
Fig. 1; _ .

Fig. 3 is an enlarged, sectiénal view showing an
example of the fabrication of the sealed portion of Fig. 1;

_ Fig. 4 is an enlarged, sectional view shéwing another
15 example of the fabrication of the sealed portion of Fig. 1;

Fig. 5 is a perspective view, similar.to Fig. 1,
showing a package according to another embodiment of the present
invention;

Fig. 6 is a cross-sectional view taken on line VI-VI in

20 Fig. 5; and

Fig. 7 is a flow chart schematically showing an
apparatus for carrying out packaging method according to the
present invention.

Referring first to Figs. 1 and 2, designated as 1 is an

25 article enclosed with a first, thermally shrinkable, synthetic
resin film 2. Any known thermally shrinkable film may be used
‘for the purpose of the present invention. Illustrative of
suitable thermally shrinkable films are single layer—films of
polypropylene, polyethylene or poly(vinyl chloride) and

30 composite films having a layer of the above resin. Gas-barrier
films such as single layer films of nylon, polyethylene
terephthalate, an ethylene~vinyl alcohol copolymer or
poly(vinylidene chloride) and composite films having a layer of
the above resin may also be suitably used.

35 Designated as 5 is a sealed portion at which opposite
ends of the first film 2 are sealed to each other. The first
film 2 is also sealed at portions Sa.and 5b. Arranged adjacent

. ' This is the replacement sheet
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4,suitable thernmally shrinkable films are single layer filns of
pol ypropyl ene, polyethylene or poly(vinyl chloride) and conposite filns
having a | ayer of the above resin. Gas-barrier films such as single |ayer

films of : -4 -

" to @nd along the sealed portion 5 are.ocfis to three rows (two ]
rows in the illustrated case) of perZorations 3.

A strxip 4 of a second, svathetic resin film is
interposed between the article 1 and the first film 2. The |
5 strip 4 has a free, one end 4a and the other, base end ¢b
connected to the sealed portion 5 and is wide enough to to cover
the two rows of perforations 3. Generally, the strip 4 has a
width of 2-10 cm.
The above package may be prepared as follows.

10 As shown in Fig. 3, a thermally shrinkable, synthetic
resin film 2 having one to three rows of perforaticns 3 arranged
adjacent to and in parallel with one end 4a of the film 2 is
folded along a line 6 located between the of perforations 3 and
the one end 4a such that the perforations 3 are entlrely coverasd

15 with the folded portion 4 of the film 2.

Then an article 1 is sealingly enclosed with the film 2
such that the folded portion 4 is disposed between the film 2
and the article 1, thereby to obtain a sealed enclosure in which
the perforations 3 are exposed to an outer surface thereof. The

20 sealing is performed by means of an electric sealer. _Thus,
opposite edges of the film 2 are gathered, pinched and heated
with the sealer at a portion 5 so that the tip portions of the
film 2 are fused in the portion 5 and cut along the portiom 5.
Thereafter, openings are sealed by means of the sealer to

25 form sealed portions 5a and 5b, whereby an enclosure is

‘obtained.
_ In an alternate, as shown in Fig. ¢, an.article 1l is
enclosed with a thermally shrinkable f£ilm 2 having perforations
3 adjacent to and along first end 7 thereof. In this case,

30 portions of the film 2 adjacent both of the first and second
ends 7 and 42 thereof are overlapped such thaé the portion 4
adjacent the second end 4a is located between the article 1 and
the portion adjacent the first end 7 and that the pefforations 3
are covered with the portion 4. The overlapped portion is

35 sealed in the first end portion 7 to form a sealed portion 5.
The seal may be effected by a suitable adhesive. Thereafter,
openings are sealed by means of the sealer to form sealed

o —~Thig is the replacement shest
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5,-nyl on, pol yethylene terephthal ate, an ethyl ene-vinyl al cohol copol yner or
pol y(vi nylidene chloride) and conposite filns having a | ayer of the above
resin may al so be suitably used. The package of this enbodi nrent nay be
prepared as 10 follows. At first, a firgt, thermally shrinkable, synthetic

resin

'por:ions 3a and 5b, wher=byv an enclcsures is obtained. -
The enclosure thus obtained by the foragoing metheds is

vy dnle A

heatad in an oven to cause the fil: to be shrunk with the
perforations 3 serving as outlets of air contaized in the

5 enclosure. Namely, when the enclosure is introcduced into e

.o

th ot

oven, air within the enclosurse is expanded to inflaze the Im
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2. This causes formation of a space between that pexrtion
upper film having the perforations 3 and that portion 4 of the
lower film covering the perforations 3. as a result, as the

10 film 2 is shrunk, the air within the enclosure is discharged
therefrom through the perforations 3. When the shrinkage is
completed, the perforatibns 3 are tightly closed with the
portion 4 of the lower film.

Fig. 5 and 6 illustrate another embodiment of the

15 package. 1In this embodiment, an article 1 is enclosed by a
first, thermally shrinkable, synthetic resin film 2 having a row
of perforations 3. 1Interposed between the article 1 and the
first film 2 is a strip 4 of a second, thermally shrinkable,
synthetic resin film. The strip 4 which has a width of

20 generally 2-10 cm is located to cover the row of perforations 3.
The first and second films 2 and 4 may be formed of the same or
different resin. However, it is preferred that the strip 4 of
the second film have a shrinkability similar to that of the film
2, since the finish of the package is beautiful.

25 The package of this second embodiment may be prepared
.as follows.
| At first, a first, thermally shrinkable, synthetic
resin film 2 having a row of perforations 3 is overldid with a
strip 4 of a second synthetic resin film so that the

30 perforations 3 are covered with the strip 4. This can be
performed by, as shown 1n Fig. 7, feadlng the strip 4 unwound
from a roll 8 to a transfer path of the film 2 unwound from a
roll 9 and severing the both films to a predetermined length in
a cutting station 10.

35 An article is enclosed by the first film 2 in an
enclosing station 11 such that the strip 4 is disposed between
the first film 2 and the article 1. Fuse-~bonding is performed
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film2 having a row of perforations 3 is overlaid with a strip 4 of a
second synthetic resin filmso that the perforations 3 are covered with the
strip 4. -~ This can 15 be performed by, as shown in Fig. 3, feeding the
strip 4 unwound froma roll 8 to a transfer path of the film2 unwound from
aroll 9 and severing the both filns t® & -predeterm ned Iength in a cutting

statl on 10

' 1
to Seal the fiim 2 thersby to obtaix a Sealed enclesurs which .

has sealing porzicns 5 (Fig. 6) and Sa and S5b {

L2} ]}
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which the perforations 3 are exgosed to an ocuter sursace
ther=of. The thus obtained enclosure is introduced into an oven
5 12 to heat the film 2 so that the film 2 is shrunk with the
perforations 3 serving as outlets of air contained in the
enclosure.
In the foregoing embodiments, various mcdifications may
be made. For example, it is desirable to apply a hot melt
10 adhesive over the surface of the portion 4 which is in contact
with the top film having the perforations 3. The adhesive is
melted in the thermal shrinking stage of the film 2 to permit
the separation of the portion 4 from the top f£film but, after the
completion of the shrinkage, functions as an adhesive so that
15 the perforations 3 are completely sealed. The use of a film, as
the strip 4, which has a tendency of causing blocking when
contacted with the film 2 is also preferable to obtain improved
sealing therebetween. The number of the row of perforations 3,
the number of the perforations 3 in each row and the size of
20 each perforation 3 may be suitably determined in view of
required air discharging rate. By forming a row of the
perforations 3 with an only small space therebetween, the row of
perforations 3 can be used for tearing the package therealong.

25
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An-article 1s enclosed by the first film2 in an 20 _encl osi.ng. station 11
such that the strip 4 is disposed between the first film2 and the article
1. Fuse-bonding is performed to seal the film?2 therﬁmmmllmmmneal ed
encl osure which has sealing portions 5 {R g. 2) and ) and
in which the perforations 3 25 are exposed to an outer Sur'fade fhefeof.
The thus

" 'WHEET IS CLAIMED IS: . L L ', .

1. A package comprising:
an enclosed article,
a first, thermally shrinkable, svnthetic resia £ilm
enclosing the article and having opposite ends sealed to each
5 other to form a sealed portion, said first film having at least
one row of perforations arranged adjacent to and along said
sealed portion, and
a strip of a second, synthetic resin film interposed
_ between said article and said first film and having a free, one
10 ‘end and the other end connected to said sealed portion, said
strip having a width sufficient to cover said perforationms.

2. A package as claimed in claim 1, wherein said first and

second films are made of the same material.

3. A package as claimed in claim 1, wherein said opposite
ends of said first film and said the other end of said second
film are bonded together by fuse bonding.

4. A package as claimed in claim 1, wherein said opposite
ends of said first film are sealed to each other by an adhesive.

5. A package as claimed in claim 1, whereéin said strip has
_a width of 2-10 cm.

6. A method of packaging an article, comprising the steps
of:
providing a thermally shrinkable, sypthetic resin £ilm
having a row of perforations arranged'adjacent to and in

5 pa:allel with one end of said f£ilm;
folding said film along a line located between said row

of perforations and said one end so that said perforations are
entirely covered with the folded portion of said film;
then sealingly enclosing said article with said film
10 such that said folded portion is disposed between said f£ilm and
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obt ai ned enclosure’ is introduced into an oven 12 to heat_the-fil'm2 so that

the film2 is shrunk with the perforations 3 serving as outlwnf air

contained in the enclosure. 30 In the foregoing m\m
nodi fications may be nmade. For exanple, it is de
adhesi ve over the surface of the stri p84 which is#*n¢

a hot nelt

" said article, thersby %o obtain a sealad enclosurs in which szid
- perforations ares expcsed to an outer surface thereci; and
then heating said enclosure to cause said
shrunk with said perforations serving as outlets o
15 contained in said enclosure.

7. A method of packaging an article, comprising the steps

providing a first, thermally shrinkable, svnthetic
resin film having a row of perforations;
5 superposing a strip of a second synthetic resin film on
said first film to entirely cover said perforations therewith;
then sealingly enclosing said article with said first
film such that said strip is disposed between said first film
and said article, thereby to obtain a sealed enclosure in which
10 said perforations are exposed to an outer surface thereof; and
then heating said enclosure to cause said first film to
be shrunk with said perforations serving as outlets of air
contained in said enclosure.

8. A method as claimed in claim 7, wherein said second film
is thermally shrinkable.
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5.contact with the film2 having the perforations 3. The adhesive is melted
in the thermal shrinking stage of the film2 to permt the separation of
the strip 4 from

THERMALLY SHRUNX PACXAGE

Abstract

A package in which an article is sealingly enclosed
with a thermally shrinkable film having a row perforations used
5 as air discharge port during shrink packaging. A strip of a
film is disposed inside of the package to close the
perforations and to prevent moisture and germs from entering
into the package during storage and transportion of the package.

' Fig. 1
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the film2 but, after the conpletion of the shrinkage, 5 functions as an
adhesi ve so that the perforations 3 are conpletely seal ed. The use of a
film as the strip 4, which has a tendency of causing bl ocki ng when
contacted with the film2 is also preferable to obtain inproved sealing

t her ebet ween. The nunber of rows of perforations 10 3, the nunber of the
perforations 3 in each row and the } ;5

. -7
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si ze. of each ber}o}ation 3 may be suitably determined in view of required
air discharging rate. By forming a row of the perforations 3 with agsmty
smald space therebetween, the row of perforations 3 s isctheseglacgmers ®!

tearing the package thereal ong.
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CLAIMS: 1.~ A nmethod of packagi
of: providing a first,
having a row of perforations (3);

synt hetic
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ng an article (1), conprising the steps
synthetic resin film(2)
superposing a strip (4) of a second
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REPLACED SHEETS
cover sald perforat|

This invention relates to a method of packaging an

article using thermally shrinkable film.

A packaging method in which an article to be packaged is

enclosed with a thermally shrinkable film, and the

resulting enclosure is sealed and heated to package the

- article by thermal shrinkage of the film, is now widely

Since it is necessary to discharge

air from the inside of the sealed enclosure in order to

effect the thermal shrinkage of the film, one or more

small perforations are generally formed in the film.

Such perforations, however, cause problems because air,

moisture or germs can enter the package therethrough, and

also because the package tends to be prematurely torn at

To cope with this problem, a method is proposed in which

such perforations are covered with a label after the

preventing intrusion of moisture and germs into the

" While this method is effective in

package through the perforations, it is difficult and

label precisely onto a predetermined portion of the

economically disadvantageous to automatically apply the

JP-U-63-144,442 discloses a package including an enclosed

soft bag and a thermally shrinkable, plastic film

and having an air discharge

in that the package is obtained by
steps of applying a moisture-proof
enclosing the soft bag with the

plastic film so that the air discharge hole is covered

5
put into practice.
10
the perforated poxtion.
15
shrink packaging.
20
package.
25 enclosing the soft bag
opening, characterized
a method including the
sheet to the soft bag,
30

plastic film.

with moisture-proof sheet, and thermally shrinking the
The application of the moisture-proof

sheet onto the soft bag is effected by means of bonding,

adhesion or fusion.

One problem of the technique
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then heating said enclosure to cause said first film(2) to be shrunk with
said perforations (3) serving as outlets of air contained in said

encl osure. 2. A method as clainmed in Claiml, wherein said second film
is thermally shrinkable. 3. A nmethod @s claimed in Claim1l or Claim 2,
wherein a hot nelt adhesive is applied over the surface of said

described immediately above is that it is necessary to
dispose a sheet applying device upstream of an enclosing
device in order to perform the entire process in a fully
automated mode. This technique has another problem in

5 that it is difficult to enclose the soft bag with the
film while precisely positioning the air discharging hole
in register with the moisture-proof sheet on the bag.

US-A-2545243 discloses a method of packaging an article
~ in which the article is first wrapped in a film of a

10 thermally shrinkable synthetic resin, and then
overlapping portions of the film are sealed together by
applying sufficient heat to the film at spaced points to
cause rows of apertures to be formed and the overlapping
film portions to become fused together around the

15 apertures. The article being packaged is protected from
damage during the sealing operation by means of a strip
of parchment positioned between the article and the
overlapping portions of the film which are to be joined
together. The apertures which are formed during sealing

20 permit air within the package to escape while the ends of
the wrapping are being closed.

The present invention has been made with the foregoing
problems of the conventional shrinkable packaging in
view.

25 The present invention provides a method of packaging an
article, comprising the steps of:
providing a first, thermally shrinkable,
synthetic resin film having a row of perforations;
superimposing a strip of a second synthetic
30 resin film on said first film to entirely cover said
perforations therewith; ' _
then sealingly enclosing said article with said

first film such that said strip is disposed between said
This is the replacement heet

‘}3 J“L

Date:



strip (4) of second synthetic resin filmwhich is in contact with said
first film(2), whereby after conpletion of said heating step said
perforations (3) are conpletely sealed. 4. A method as clainmed in any
preceding claim wherein said strip (4) iss fornmed of a synthetic resin film
whi ch has a tendency of causing bl ocki ng when

first film and said article, thereby to obtain a sealed
enclosure in which said perforations are exposed to an
outer surface thereof; and
then heating said enclosure to cause said first
5 film to be shrunk with said perforations serving as
outlets of air contained in said enclosure.

The present invention will be described in detail below
with reference to the accompanying drawings, in which:

Fig. 1 is a perspective view diagrammatically showing a
10 package according to an embodiment of the present
invention;

Fig. 2 is a cross-sectional view taken on line II-II in
Fig. 1; and

Fig. 3 is a flow chart schematically showing an apparatus
15 for carrying out packaging method according to the
present invention.

In the embodiment of the invention illustrated in Figs. 1
and 2, an article 1 is enclosed by a first, thermally
shrinkable, synthetic resin film 2 having a row of

20 perforations 3. Interposed between the article 1 and
the first film 2 is a strip 4 of a second, thermally
shrinkable, synthetic resin film. The strip 4 which has
a width of generally 2-10 cm is located to cover the row
of perforations 3. The first and second films 2 and 4

25 may be formed of the same or different resin. However,
it is preferred that the strip 4 of the second film have
a shrinkability similar to that of the film 2, since the
finish of the package is made more attractive.

Any known thermally shrinkable film may be used for the
30 purpose of the present invention. Illustrative of
This is the replacement shest
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contacted with said first film(2).

10

15

20

25

30

suitable thermally shrinkable films are single layer

films of polypropylene, polyethylene or poly(vinyl
chloride) and composite films having a layer of the above
resin. Gas-barrier films such as single layer films of

nylon, polyethylene terephthalaté, an ethylene-vinyl

‘alcohol copolymer or poly(vinylidene chloride) and

composite films having a layer of the above resin may
also be suitably used.

The package of this embodiment may be prepared as
follows.

At first, a first, thermally shrinkable, synthetic resin
film 2 having a row of perforations 3 is overlaid with a
strip 4 of a second synthetic resin film so that the
perforations 3 are covered with the strip 4. This can
be performed by, as shown in Fig. 3, feeding the strip 4
unwound from a roll 8 to a transfer path of the film 2
unwound from a roll 9 and severing the both films to a
predetermined length in a cutting station 10.

An article is enclosed by the first film 2 in an
enclosing station 11 such that the strip 4 is disposed
between the first film 2 and the article 1. Fuse-bonding
is performed to seal the film 2 thereby to obtain a
sealed enclosure which has sealing portions 5 (Fig. 2)
and 5a and 5b (Fig. 1) and in which the perforations 3
are exposed to an outer surface thereof. The thus
obtained enclosure is introduced into an oven 12 to heat
the film 2 so that the film 2 is shrunk with the
perforations 3 serving as outlets of air contained in the

enclosure.

In the foregoing embodimént, various modifications may be
made. For example, it is desirable to apply a hot melt
adhesive over the surface of the strip 4 which is in
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10

15

contact with the film 2 having the perforations 3.

The adhesive is melted in the thermal shrinking stage of
the film 2 to permit the separation of the strip 4 from
the film 2 but, after the completion of the shrinkage,
functions as an adhesive so that the perforations 3 are
coﬁpletely sealed. The use of a film, as the strip 4,
which has a tendency of causing blocking when contacted
with the film 2 is also preferable to obtain improved
sealing therebetween. The number of rows of perforations
3, the number of the perforations 3 in each row and the
size of each perforation 3 may be suitably determined in
view of required air discharging rate. By forming a row
of the perforations 3 with an only small space
therebetween, the row of perforations 3 can be used for
tearing the package therealong.
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CLAIMS:

1. A method of packaging an article (1), comprising
the steps of:

providing a first, thermally shrinkable, synthetic
resin film (2) having a row of perforations (35;

superposing a strip (4) of a second synthetic
resin film on said first film (2) to entirely cover said
perforations (3) therewith:;
| then sealingly enclosing said article (1) with
said first film (2) such that said strip (4) is disposed
between said first film (2) and said article (1) thereby
to obtain a sealed enclosure in which said perforations
(3) are exposed to an outer surface thereof; and

then heating said enclosure to cause said first
film (2) to be shrunk with said perforations (3) serving
as outlets of air contained in said enclosure.

2. A method as claimed in Claim 1, wherein said
second film is thermally shrinkable.

3. A method as claimed in Claim 1 or Claim 2, wherein
a hot melt adhesive is applied over the surface of said
'strip (4) of second synthetic resin film which is in
contact with said first film (2), whereby after
completion of said heating step said perforations (3) are
completely sealed.

4. A method as claimed in any preceding clainm,
wherein said strip (4) is formed of a synthetic resin
film which has a tendency of causing blocking when
contacted with said first film (2).
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