EP 0 341 657 A2

Europdisches Patentamt

0 European Patent Office @ Publication number: 0 341 657
Office européen des brevets A2
® EUROPEAN PATENT APPLICATION

@) Application number: 89108317.2 @ Int. Cl.4. A47G 21/18

@ Date of filing: 09.05.89

@) Priority: 09.05.88 JP 60924/88 U @) Applicant: AB Tetra Pak
Ruben Rausings gatan
Date of publication of application: $§-221 86 Lund(SE)

15.11.89 Builetin 89/46

@ Inventor: Suzuki, Akio

Designated Contracting States: 7-199, Honcho
ATBECHDEES FRGB GR IT LI LU NL SE Kitamoto-shi Saitama(JP)

Representative: Glawe, Delfs, Moll & Partner
Patentanwaélite
Postfach 26 01 62 Liebherrstrasse 20
D-8000 Miinchen 26(DE)

() Straw for beverage.

& The body of a straw for drinking beverage is Fig. 1
generally formed with a circular cross-section but at (b) (Q) (C)
a specified distance from the portion of said straw it
is formed with a polygonal cross section over a T ] B
suitable distance so that the section of the straw i;/_6 Wo.-B l 5
having said polygonal design extends through a cir- ‘ W |
cular opening of a paper container when the straw is i : i
inserted therein. 2 ah a
A| || =A
i
5 ‘ ‘ ~5
™ ) T
1 . i
.3 |33
/ s A
6 g |
. 65— 56—

Xerox Capy Centre



1 EP 0 341 657 A2 2

Straw for Beverage

Background of the invention

Field of the invention

The present invention relates to a straw for
beverage for drinking liquid beverage by inserting
the straw into the straw inserting opening of a
paper container in which the liquid beverage is
sealed and more particularly to a straw for drinking
beverage wherein an air passage is formed in the
straw inserting opening for balancing internal and
external pressure of the container when the straw is
inserted into the container,

Desription _q Bl?. _P_xﬂ é_rz

Conventionally, when a straw for a paper con-
tainer in which liquid beverage such as milk and
juice is sealed, is inserted into the straw inserting
opening of the paper container to suck and drink
the beverage, the internal pressure over the liguid
surface inside the closed container reduces when
the liquid quantity in the container is reduced as
the liquid is sucked and drunk. Therefore, the outer
wall of the paper container is caved in and de-
formed, simultaneously making it difficult to suck to
drink the liquid beverage in the container. Under
such condition, one has to frequently discontinue
sucking to drink the liquid beverage each time
such deformation occurs and such condition could
not be avoided. In a straw which is improved of the
above problem, there is a straw wherein a groove
is concavely provided in the outer wall portion of
the straw which comes in sliding contact with the
sealing film of the straw inserting opening of the
container so as to form an air passage in the siraw
inserting opening, thereby causing the internal and
external pressure of the container o balance while
sucking to drink the liquid beverage (for example,
refer to officialgazette of Japanese Laid-Open Util-
ity Modet No. 61-113681 (1986) and Japanese
Laid-Open Utility Model No. 61-149575 (1986).

As stated above, any straw for drinking bev-
erage which is formed with an air passage to
balance the internal and external pressure of the
container during sucking to drink beverage is par-
tially provided with a groove concavely on the outer
wall of the straw and it was necessary to process
under pressure a fine groove in a straw of small
diameter normally made of synthetic resin. This
involved a difficuity in finishing and a problem of
spoiled external appearance of the siraw.
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Summary of the invention

The present invention is accomplished in con-
sideration of the above problems, and an object of
the present invention is to provide a straw with high
value as a merchandise in which the above-de-
scribed air passage can be processed with better
finish and an appearance in good bhalance as well
so that it is possible to form an air passage of this
type.

In order to attain the above object, when a
straw according to the present design is inserted
into a paper container, a square cylinder portion is

. formed in the longitudinal direction of the straw at a

specified distance from the front end portion of the
siraw where the straw comes in sliding contact with
the sealing film thereof, in which the cross section
of the square cylinder portion in the orthogonal
direction with respect to the axial line of the straw
is a polygon having a small number of sides and
the length of the outer periphery thereof is the
length of the outer periphery of the body of the
straw.

It is effective that the polygon formed by the
cross section of the above-described square cyl-
inder portion is a regular triangle due to the rea-
sons to be stated later.

It is also desirable, in forming the polygon. to
cause one end of the edge of the regular triangle of
the cross section of the square cylinder portion to
position on the tip of the diagonal end portion
which is formed by diagonally cuiting the front end
of the straw.

It is also possible to form the polygon of the
cross section of the square cylinder portion as a
square, and in this case, it is recommended that
the square is made into a rhombus and that one
end of the edge portion of the short diagonal line
be caused to position on the tip of the diagonal end
portion of the straw. It is advantageous, when using
the straw, to form the circumferential wall in the
expanded diameter portion which is on the op-
posite side of the front end portion of the straw with
the square cylinder portion being disposed be-
tween the front end portion and the opposite side
of the straw.

Operation gi the Invention

In a straw having the above constitution, when
the straw is used by inserting it into the sealing film
of the siraw inserting opening of the paper con-
tainer in which liquid beverage is sealed, the
broken pieces of the sealing film which comes in
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sliding contact with the circumferential walil portion
of the body of the straw after the sealing film is
broken through by the front end portion of the
straw when the straw is held for sucking to drink
beverage at the square cylinder portion, substantial
portion of the inner edge of such broken pieces of
the sealing film remain as the residue which is
almost circular and are attached to the straw inseri-
ing opening. This phenomenon is remarkable in the
case of a straw whose front end portion is cut
diagonaily. At the square cylinder portion of a poly-
gon with a small number of sides, the gap between
the straw and the inner edge of the circular residue
of the broken pieces of the sealing film attached to
the straw inserting opening becomes large in which
even if large residual broken pieces of the sealing
film attaching to the siraw inserting opening exist,
the gap is blocked only in part thereof, so that the
air passage can be maintained by the gap of other
broken sealing films thereby to balance the pres-
sure inside and outside of the container while suck-
ing to drink beverage.

Further, in a regular polygon having the same
circumferential length in the cross section of the
square cylinder portion, the area becomes the
smallest in the case of a regular triangle. Therefore,
the gap becomes maximum so as to enable to
form a large air passage. If in this case one end of
the edge portion of a regular quadrangle is caused
to position on the tip of the diagonal end portion of
the straw, two gaps of the inner edge of the resid-
ual broken pieces of the sealing film can be posi-
tioned on the side of the tip where circular arc
residual broken pieces is likely to be formed there-
by efficiently forming the air passage.

If the polygon of the cross section of the
square cylinder portion is made a square, generally
the area of the cross section of the same circum-
ferential length is larger than the area of a triangu-
lar, and the area for sucking to drink beverage can
be made greater even if the gap becomes small. If
the square is made a rhombus and one end of the
edge of the short diagonal line thereof is caused to
position on the side of the tip of the diagonal end
portion of the straw, the area for sucking to drink
beverage can be made at least smaller than that of
a regular square, that is, the gap can be made
larger, so that the area for sucking to drink bev-
erage can be made larger though the gap becomes
smaller than that of the regular triangle.

Furthermore, if the circumferential wall of the
straw on the opposite side of the front end portion
of the straw is made an expanded diameter portion
with the square cylinder portion disposed between
the front end portion and the circumferential wall of
the straw, it becomes possible to
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Brief Description o_f the drawings

Embodiments of the present invention will be
described with reference to the accompanying
drawings.

Fig. 1 through Fig. 5 show the first embodi-
ment, Fig. 4 also shows the using condition of
other embodiments, Fig. 6 through Fig. 8 show the
second embodiment, Fig. 9 and Fig. 10 show the
third embodiment.

Fig. 1 (a), (b), and (c) are the front view, side
view, and rear view respectively of the straw of tho
first embodiment.

Fig. 2 is a sectional view of the line A - A
shown in Fig. 1 (a).

Fig. 3 is a perspective view showing the
using condition of the straw of Fig. 1.

Fig. 4 is a diagram showing the state
wherein the sealing film of the straw inserting
opening is broken through by the diagonal end
portion of the straw of the first through third em-
bodiments.

Fig. 5 is a sectional plan view of the square
cylinder portion showning the formation of an air
passage when the straw of the first embodiment is
in use.

Fig. 8 (a), (b), and (c) are the front view, side
view, and rear view respectively of the straw of the
second embodiment.

Fig. 7 is a sectional view of the line B - B
shown in Fig. 6 (a).

Fig. 8 is a sectional plan view of the square
cylinder portion showing the formation of an air
passage when the straw of the second embodiment
is in use. .

Fig. 9 is a plan view of the third embodi-
ment.

Fig. 10 is a plan view of the straw shown in
Fig. 9.

Detailed Description gf ﬁ\_g drawings

The straw (3) is manufactured by partially for-
ming under pressure a tube of a specified length
and a specified diameter consisting of materials
such as polypropylene and polythylene, and the
front end portion of the straw (3) is cut diagonally
to form a diagonal end portion (4). When a straw
for drinking beverage is inserted into & position
from a specified distance over a specified length in
the longitudinal direction from the tip (4') of the
diagonal end portion (4), that is, into the straw
inserting opening of a paper container in which
liquid beverage is sealed, the circumferential wall
(6) of the straw (3) is formed under pressure so as
to form the square cylinder portion (5) over a
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section where the straw disposed for sucking to
drink beverage comes in sliding contact with the
broken sealing film of the straw inserting opening,
so that the section (cross section) in the diagonal
direction with respect to the axial line of the straw
(3) is made a regular triangle and further that one
end of the edge portion of the regular triangle is
positioned on the side of the tip (4 ) of the diagonal
end portion (4) of the straw (3). In this case, be-
cause the cross section is formed into a regular
triangle by forming under pressure so that the
length of the outer periphery of the regular triangle
is formed to have the same length of the outer
periphery o the circumferential wall (6) of the straw
whose section is circular, and because the cross
sectional area of the hollow regular triangle which
is the drinking portion can maintain about little over
60% of the cross sectional area of the circular
portion, there is no problem that occurs in practical
sucking of beverage. Fig. 2 is the cross section of
the line (A) - (A) of the straw (3) shown in Fig. 1
(a), and shows the relation whersin the circum-
ferential wall (6) and the cross section is the square
cylinder portion (5) of the regular triangle.

Fig. 3 is a perspective view show ing the using
condition of the straw (3) which is a first embodi-
ment having the square cylinder portion (5) whose
cross section is a regular triangle, wherein the
straw (3) is inserted into the straw inserting open-
ing (2) of the paper container in which liquid bev-
erage is sealed. When inserting the straw into the
paper container (1) by breaking through the sealing
film (8) of the straw inserting opening (2) provided
on the upper wall (1a) of the paper container (1) by
the tip (4) of the diagonal end portion of the straw
(3) (refer to Fig. 4), during the initial stage the tip
(4') of the diagonal end portion (4) butts against the
sealing film (8), the edge of the sealing film (8) is
broken sequentially into almost circular arcs by the
tip portion (4 ) butting against the sealing film 8) at
" an acute angie so that small broken edges (8) are
formed to remain at the straw inserting opening (2)
and the end edge of the base of the diagonal end
portion (4) butts against a portion close to the
obtuse angle portion so that the portion of the
sealing film (8) to be broken lastly becomes rela-
tively large broken edge (8 ) to remain attached fo
the straw inserting opening (refer to Fig. 4). There
is a very high probability that such relatively large
broken edge is formed to remain with the straw
inserting opening.

For this reason, when the square cylinder por-
tion (5) of the siraw (3) has reached the straw
inserting opening (2), between the side wall (5a) of
the square cylinder portion (5) and the inner edge
of the straw inserting opening, there is formed a
pair of air passages (7) between the two side walls
(5a) and the broken edges (8') which are posi-
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tioned on the side of the tip (4') of the straw as
shown in Fig. 5 {refer to Fig. 5). By this arrange-
ment, the pressure inside and outside of the con-
tainer is balanced and smooth sucking and drinking
of beverage becomes possible.

Fig. 6 through Fig. 8 show a second embodi-
ment and Fig. 6 (a), (b), and (c) are the front view,
side view, and rear view respectively of the siraw
of the embodiment of the invention. In this embodi-
ment, the square cylinder portion (5) whose cross
section is a regular triangle shown in the first
embodiment is formed into a rhombus whose angle
of the corner of thc acute angle is 60 degrees. In
forming this square cylinder portion (5), one end of
the edge (whose angle is 120 degrees) of the short
diagonal line of the rhombus is formed under pres-
sure o as to position on the side of the tip (4) of
the diagonal end portion (4) of the straw. In this
case, because the length of the outer periphery of
the rhombus is formed under pressure to be almost
the same length of the outer periphery of the
circumferential wall (6) of the straw whose cross
section is circular, the cross sectional area of the
holiow rhombus portion, which is the sucking and
drinking portion of the container, can maintain
about 60% of the cross sectional area of the cir-
cular portion. There is no practical problem in
drinking beverage from the container. Fig. 7 is a
sectional drawing of the line B - B of the siraw (3)
shown in Fig. 6 (a) and indicates the relation be-
tween the circumferential wall (6) and the square
cylinder portion (5) of the cross section of the
rhombus. When this straw is used by inserting it
into the straw inserting opening (2) on the upper
wall {(1a) of the paper container in the same man-
ner wherein the straw (3) having the square cyi-
inder portion (5) whose above described cross sec-
tion is a regular tnangle there remains relatively
small broken edges (8) of the sealing film on the
side of the tip (4 ) of the diagonal end portion (4) of
the straw in the straw inserting opening (2) whlle
there remains relatively large broken edges (8 )
the sealing film on the rear of the sealing ﬂlm
which is close to the base of the diagonal end
portion (4) of the straw and to be broken lastly
(refer to Fig. 4). Therefore, when the square cyl-
inder portion (5) of the rhombus of the straw has
reached the straw inserting opening (2), between
the side wall (5a) of ithe square cylinder portion (5)
and the inner edge of the straw inserting portion
(2), there is formed the crescent--shaped air pas-
sage (7) between the two side walls (5a) and the
broken edges (8) which are positioned on the the
side of the tip (4 ) of the straw as shown in Fig. 8.

By this arrangement, likewise the above-men-
tioned embodiments, the external air flows into the
container as the beverage in the container is
sucked for drinking thereby enabling smooth drink-
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ing. In this case, the area of sucking for drinking is
a little greater than that of the case wherein the
cross section of the sguare cylinder portion is a
regular triangle.

Fig. 9 and Fig. 10 show the straw of other
embodiment, and Fig. 9 is the front view of the
straw white Fig. 10 is the plan view of Fig. 9
showing the relation between the inner wall of the
square cylinder portion (5) and the side wall (6a) of
the suction side of the straw. In this straw, an
expanded diameter portion {(6a) is formed by ex-
panding the diameter of the circumferential wall (8)
on the suction side which is opposite to the diag-
onal end portion of the straw with the square cyl-
inder portion (5) of the straw (3) whose cross
section is a regular triangle of the first embodiment.
When this straw is used, it is possible to prevent
the straw from falling into the container in case the
bottom of the container is deep with respect to the
length of the straw.

If the inner diameter portion of the straw insert-
ing opening (2) of the paper container, that is, the
exposed sealing film (8), is relatively larger than
the straw diameter, it is possible to cause the
center of the square cylinder portion (5) to be
eccentric on the opposite side of the tip (4') of the
straw from the center of the axis of the straw (3)
and to cause one end of the edge of the square
cylinder portion (5) to position on the side of the tip
(4') thereby forming a large air passage (7).

As is apparent from the above description, the
straw according to the present invention has the
following effects as described hereinatter.

in the straw according to claim 1, when drink-
ing beverage through a straw by inserting it into
the straw inserting opening of a paper container in
which liquid beverage such as milk and juice is
sealed, it is possible to form a straw which is
capable of balancing the internal and external pres-
sure of the container by means of an air passage
formed in the sealing film portion of the straw
inserting opening even if the quantity of the liquid
beverage is reduced as it is being sucked for
drinking, thereby causing no difficuity in drinking
the beverage resulting from the caving in of the
container. Different from the conventional straw in
which an air groove is concavely provided in the
circumferential wall thereof, by forming an air pas-
sage of the sealing film in the square cylinder
portion having a small number of sides, it is possi-
ble to provide a straw of this type which has high
merchandise value and is well balanced in shape
and excellent in appearancs.

In the straw according to claim 2, by forming
the cross section of the square cylinder portion into
a regular triangle, it is possible to provide a straw
wherein the regular polygon having the same cir-
cumferential length can have a maximum gap (air
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passage) to be formed in the scaling film portion of
the inserting opening.

In-the straw according to claim 3, by causing
one end of the edge of the regular triangle of the
cross section of the square cylinder portion to
position on the side of the tip of the straw, it is
possible to efficiently form the air passage of the
sealing film of the straw inserting opening.

In the straw according to claim 4, by forming
the cross section of the square cylinder portion into
a square, it is generally possible to increase the
cross sectional area of the passage through which
beverage is sucked for drinking as compared with
the straw whose cross section is a regular friangle.

In the straw according to claim 5, by forming
the cross section of the square cylinder portion into
a rhombus and by positioning one end of the edge
of short diagonal line to be one the side of the tip
of the straw, it is possible to provide a straw in
which an air passage can be efficiently formed in a
square cross section which has a greater cross
sectional area of the passage through which bev-
erage is sucked for drinking, as compared with the
straw those cross section is a regular triangle.

In the straw according to claim 8, further by
forming the circumferential wall of the straw on the
suction side of the square cylinder portion into an
expanded diameter, it is possible to provide a straw
which will not fall into the container while in use.

Claims

1. A straw for drinking beverage used by in-
serting said straw for beverage into a straw insert-
ing opening (2) of a paper container (1) in which
liquid beverage is sealed, wherein at a specified
distance from a tip porticn (4) of the straw (3) is
formed in the longitudinal direction of the siraw (3)
a square cylinder portion (5) whose cross section
in the orthogonai direction with respect to the axial
line of the straw (3) is a polygon which has a small
number of sides and the length of the outer periph-
ery thereof is almost equal to the length of the
outer periphery of the circumferential wall (6) of the
straw.

2. A straw for drinking beverage according to
claim 1, wherein the poiygon of the cross section
of the square cylinder portion (5) is a regular tri-
angle.

3. A straw for drinking beverage according to
claim 2, wherein one end of the edge of the regular
triangle of the cross section of the square cylinder
(5) is caused to position at the tip (4') of the
diagonal end portion (4) which is the front end
portion of the straw (3).
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4. A straw for drinking according to claim 1,
wherein the polygon of the cross section of the
square cylinder (5) is a square.

5. A straw for drinking beverage according to
claim 4, wherein the square of the cross section of
the square portion is a rhombus and one end of the
edge of the short diagonal line thereof is caused to
position on the tip (4) side of the diagonal end
portion {(4) which is the front end portion of the
straw (3).

6. A straw for drinking beverage according to
either of claim 1 through 5, wherein the circum-
ferential wall (6) of the straw (3) which is on the
opposite side of the front end portion (4) with the
square cylinder portion (5) disposed therebetween
is made an expanded diameter portion (6a).
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