
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
70

5 
12

4
A

1
��&�������
����

(11) EP 1 705 124 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
27.09.2006 Bulletin 2006/39

(21) Application number: 06111001.1

(22) Date of filing: 13.03.2006

(51) Int Cl.:
B65D 1/02 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IS IT LI LT LU LV MC NL PL PT RO SE SI 
SK TR
Designated Extension States: 
AL BA HR MK YU

(30) Priority: 15.03.2005 IT BO20050012
14.06.2005 IT BO20050036

(71) Applicant: TECHNE TECHNIPACK ENGINEERING 
ITALIA S.p.A.
40068 San Lazzaro di Savena (IT)

(72) Inventor: Castellari, Fabrizio
40100, BOLOGNA (IT)

(74) Representative: Porsia, Dino et al
c/o Succ. Ing. Fischetti & Weber 
Via Caffaro 3/2
16124 Genova (IT)

(54) Bottle made of plastic material with reinforced bottom

(57) During the forming stage of the bottle in the spe-
cial mould parts, first linear ribs (2), in relief outwards,
parallel with each other, symmetrically arranged and with
a curved external profile (102), are obtained on the bot-
tom (301), raised and with the form of a spherical cap of
the bottle itself, these ribs being, for example, five in
number, or in another preferably odd number, in such a
way that one of these is located on the centreline of the
bottom of the bottle and these ribs are oriented perpen-
dicularly compared with the ideal vertical plane on which
the crushed part (101’) of the top sprue (101) of the bottle
lies. During the same forming stage as that of said first
ribs (2), perpendicularly to these and at least on the cen-
treline of the bottle’s bottom, at least one second rib (3)
is obtained, adjacent to and aligned with the bottom sprue
of the bottle itself and which is composed of a bottom
part (103) in contact with the bottom of the bottle, which
intersects with and is fixed to said first ribs (2) and which
protrudes with short sections (103’) from the outer ones
of the first ribs (2) themselves, and this second rib (3)
comprises on said bottom part (103) and along the entire
length, a median ridge (203) with limited thickness, with
stiffening and heat dispersion functions. The bottom sup-
port edge (401’, 401") of the bottle itself, which is con-
nected externally with appropriate rounding to the con-
tiguous side wall (701’, 701"), is connected internally with
the raised and arched bottom (301’, 301") of the bottle
itself, with an inclined edge (901’, 901 ") whose generatrix
forms an angle (α, α’, α") between 90° and 40°, and be-
tween about 53° and 48° in particular, with the horizontal.
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Description

[0001] The invention concerns a bottle made of a plas-
tic material with a reinforced bottom, produced using the
technique of blowing an extruded or coextruded parison
of high-density polyethylene (HDPE) or other suitable
material and particularly suitable for the sterile packaging
of liquids for foodstuff use or for other uses for which
sterile packaging conditions are required, for example
for packaging liquids for cosmetic, pharmaceutical or
similar uses.
[0002] When making these bottles, giving their bottom
a recessed and appropriately concave form with reinforc-
ing ribs in order to guarantee the non-deformability of the
bottom itself of the bottle, both during the production
stage and the stage of use, when the bottle itself is loaded
by the weight of the packaged product and will be sub-
jected to the vibrations and mechanical stresses which
are generated during the various transport stages, is
known. Problems have been noted in the known tech-
nology with the tightness of the bottom of the bottles,
because of the long-term onset of little cracks in the area
where said reinforcing ribs and the bottom the bottle
meet, and problems of deformation of the lateral bottom
part of the bottle itself have also been found during the
final stages of the process of thermoforming the bottle
itself by blowing, as better specified here below. The in-
tention of the invention is to overcome these shortcom-
ings of the known technology with the solutions indicated
in the annexed claims whose characteristics and whose
advantages will appear evident from the following de-
scription made with reference to the figures of the five
pages of drawings attached, in which:

- Fig. 1 is a side elevation view of a bottle according
to the invention;

- Fig. 2 is a plan view from the bottom of the bottle in
question;

- Fig. 3 illustrates the details of the bottom of the bottle,
viewed in accordance with the section III-III in figure
2;

- Fig. 3a shows an enlargement of one of the trans-
verse ribs of the bottom of the bottle, enclosed in the
circle indicated by K1 in figure 3;

- Fig. 4 illustrates other details of the bottom of the
bottle, viewed in accordance with the section IV-IV
in figure 2;

- Fig. 4a shows an enlargement of one of the trans-
verse ribs of the bottom of the bottle, enclosed in the
circle indicated by K2 in figure 4;

- Fig. 5 shows a lateral elevation of the bottom part of
a bottle of the known type;

- Fig. 6 shows the improved bottom, and with a round
plan, of a container with a body with a round section
as in the solution in figure 2 or with a polygonal and
rounded section as in the example in question;

- Figs. 7 and 8 show further details of the bottom of
the container as in figure 6, viewed in accordance

with the respective sections, VII-VII and VIII-VIII;
- Fig. 9 shows the improved bottom, and with an oval

plan, of a container with a body which also has an
oval section;

- Figs. 10 and 11 show further details of the bottom of
the container as in figure 9, viewed in accordance
with the respective sections, X-X and XI-XI.

[0003] Bottle 1, illustrated in figure 1, is produced using
the known technology of thermoforming by blowing, start-
ing from a HDPE parison formed, for example, from sev-
eral coextruded layers, arranged vertically with its own
longitudinal axis, which at the right stage is enclosed be-
tween two specular and complementary parts of a mould
which define the negative of the form of the future bottle
with their internal cavities and which with their own means
close the opposite ends of the parison, with complete
closure of the bottom end destined to form the bottom of
the bottle and with partial closure of the top end, to permit
the passage of a needle connected to a circuit which at
the right stage blows air into the parison under pressure,
obliging the parison itself to inflate and to adhere to the
internal walls of the two parts of mould, to assume the
established form of bottle 1. When, as in the case in ques-
tion, the bottle is destined for the sterile packaging of
products of the food, cosmetic or other type, said blowing
operation employs sterile air. Following the forming
stage, the two parts of the mould are opened, the bottle
still connected to the blowing needle, is usually tested
with regard to its tightness and to any other quality char-
acteristics and is then removed from the needle and
transferred to the bottom spruing process. If the bottles
have been blown using sterile air, the same are removed
from the blowing needle only when their top sprue 101
has been crushed and closed tight in the intermediate
zone 101’ and after a vacuum has been created in the
bottles themselves capable of balancing the future in-
crease of the internal pressure caused by the residual
heat in the plastic material which makes up the bottles
themselves. The top mouth of the bottles will be opened
during the subsequent product filling stage, carried out
in an environment with a controlled atmosphere. In this
stage, the entire top part of the bottle indicated in figure
1 by the broken line and by 101 is removed and, after
filling, the bottle is closed tight with a screw cap, not
shown in the drawings, screwed onto the externally
threaded mouth 201 of the bottle itself. It remains under-
stood that the form and dimensions of the bottle can be
different from those illustrated in figure 1.
[0004] The bottles 1 in question have a bottom 301
with a slight recess and with the form of a spherical cap,
and said two parts of a mould which form the bottle have
bottom parts which each define half of the form of the
bottom 301, and which are vertically mobile compared
with every upper part of the mould, with the logic that
these mobile parts are usually raised in the initial closing
stage of the two parts of mould. When the forming of the
bottle is complete, the two parts of mould are opened
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with a slight horizontal, reciprocally distancing move-
ment, so that their bottom mobile parts are released from
contact with the bottom sprue and can be lowered to
come out of the undercut formed by the bottom of the
bottle, after which said two parts of mould complete the
opening stage to permit the release of the bottle.
[0005] During the bottle forming stage in said parts of
mould, linear ribs 2 are obtained on the bottom 301 of
the bottle itself, in relief outwards (figs. 2 and 3), parallel
with one another and arranged symmetrically, and being
five in number, for example, or in another preferably odd
number, in such a way that one of these ribs is located
on the centreline of the bottle’s bottom and these ribs are
oriented perpendicularly compared with the ideal vertical
plane on which the crushed part 101’ of the top sprue
101 of the bottle lies and are therefore oriented with their
longitudinal axis in the same direction as the relative hor-
izontal movement of approach and withdrawal of the two
main parts of mould between which the bottle is formed.
The ribs 2 have a curved transverse and external profile
102, with an appropriate radius of curvature and the ribs
themselves are connected to the bottom face of the bot-
tom 301 with an appropriately radiused line 202, as illus-
trated in the detail in figure 3a, in order to prevent said
cracking phenomena during the cooling stage of the ma-
terial of which they are composed. The ribs 2 have an
intermediate section with substantially parallel sides and
substantially constant depth and end with progressively
tapered ends and decreasing depth, therefore with a
pointed form, placed at the right distance from the peri-
metric part 401 with which the bottom of the bottle is
destined to touch a support surface.
[0006] During the same forming stage of the ribs 2, a
rib 3 is obtained perpendicularly to them and on the cen-
treline of the bottom of the bottle, which is adjacent to
and aligned with the bottom sprue of the bottle itself, and
which is composed of a bottom part 103 which is in con-
tact with the bottom of the bottle, and has a depth and
external width which are constant for the entire length
and with values which are equal to or slightly greater than
those of the intermediate sections of said ribs 2, and in-
tersects with and is fixed to these ribs and protudes with
short sections 103’ from the outer ones of the ribs 2 them-
selves, as can be seen from figures 2 and 3. On said
bottom part 103 and along the entire length, the median
rib 3 comprises a median ridge 203 of thickness A limited,
for example, to a value of about 1/3 of the width B of the
bottom part 103 itself of the rib itself which, seen laterally
as in figure 3, has a slightly arched profile which termi-
nates with an appropriate rounded shape at the ends,
also rounded, of the bottom part 103 itself of the median
rib. One of the functions of the ridge 203 is to further
stiffen the median rib 3 while another important function
is to disperse heat to guarantee fast and balanced cooling
both of the median rib 3 and of the ribs 2 perpendicular
to it and structurally linked together.
[0007] It can be seen from the detail of figure 4a that
the median rib 3 overall has a substantially Y-shaped

cross section and that this is also connected to the bottom
301 of the bottle by its own bottom part 103, with an ap-
propriately radiused external line 303, which prevents all
formation of cracks during the cooling stage of the rib 3
itself. The connection zones 403 between the part 103
and that 203 of the rib 3 are also appropriately radiused,
while the longitudinal edge 503 of the ridge 203 is also
appropriately rounded.
[0008] The number 4 in figures 2, 3 and 4 indicates
two small recessed impressions on the perimetric sup-
port edge of the bottom of the bottle, aligned with the
above-mentioned median rib 3 and destined to cooperate
with means which are suitable for preventing the rotation
of the bottle itself during the stage in which it is being
closed at the top by the screw cap.
[0009] Figure 5 illustrates the bottom part of a bottle in
which, in accordance with a known construction tech-
nique, the perimetric support edge 401’ of the bottom of
the bottle itself has a considerable width in the radial di-
rection. This edge with considerable width can bend
downwards and lengthen the bottle in an anomalous and
permanent manner during the stage in which it is being
closed and the vacuum is being created in it so as to
balance the increase of the internal pressure itself
caused by the residual heat of the process of thermofor-
ming by blowing. This deformation is indicated by the
broken line and also involves the side wall 501 of the
bottle which is characterized by a large radius of curva-
ture and by considerable height in the section included
between said edge 401’ and the first ribbed part 601 of
the lateral wall itself of the bottle. The invention is intend-
ed to overcome this shortcoming by means of the solution
illustrated in figures 1 to 4, according to which the curva-
ture of the bottom 301 is increased compared with the
known technology in such a way as to reduce the width
of the support edge 401 to a small part with a rounded
profile and tangential to the side wall 701 which has a
lower radius of curvature R than that of the known tech-
nology, which has a height which is also lower than that
of the known technology illustrated in figure 5 and which
terminates in correspondence with a part 801 of the side
wall itself, which is ribbed by a corresponding downward
broadening step, all of this in such a way that the wall
701 so realized and linked to parts 401 and 801 has con-
siderable resistance to bending both towards the inside
and towards the outside of the bottle, completely over-
coming said shortcomings in the known technology.
[0010] In the bottle as described, in some particularly
extreme conditions of use, it can happen that the zone
between the edge 401 and the ends of the ribs 2 and 3
can bend outwards, while the bottom wall 301 drops pro-
portionally. It is possible to overcome this problem with
an improved bottle as will now be described with refer-
ence to figures 6 to 11. In the bottles 1’ with bottoms with
a round plan, as in the example in figures 6, 7 and 8, the
width of the support edge 401’ is greater compared with
that 401 of the previous solution as in figures 1 to 3, and
this to the detriment of the width of the recessed part of
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the bottom 301’, which is interested by the reinforcing
ribs 2 and 3, which can be lower than that 301 given by
the previous solution. The edge 401’ is now radiused,
with a broad radius of curvature, with the profile of the
bottom side wall 701’ of the bottle while the internal end
of the same edge 401’ is connected disjointedly to the
spherical cap 301’ in the bottom of the bottle, with an
edge in truncated cone form 901’ the generatrix of which
forms an angle α measuring less than 90° with the hori-
zontal and which preferably falls between 40-60°, for ex-
ample about 48°C.
[0011] The number 5 indicates the closed boundary
line between said truncated cone-shaped edge 901’ and
the cap 301’ in the bottom of the bottle, which consists
of a circumference in this example. The reinforcing ribs
2 are placed with their ends almost touching said circum-
ference 5 and are distributed with a reciprocal distance
greater than that of the previous solution shown in figures
1-3, in such a way that their ends 103’ protruding from
the diametric rib 3 are also at a short distance from said
circumference 5. In the new solution discussed here, the
distancing pitch between the ribs 2 is substantially equal
to the value which one obtains by dividing the diameter
of the circumference 5 by the number of ribs themselves,
so that the distance between the outermost ribs 2 com-
pared with the zones of the circumference 5 which are
near the recesses 4 is substantially equal to the pitch
between the ribs 2 themselves.
[0012] The improvements described with reference to
figures 6-8 are valid for all the bottles with bodies with a
round section or with a regular polygonal section tending
towards a round section. In the case in which the section
of the bottle 1’ is substantially square, with rounded sides
and corners, as in the example in figure 6, this same
section is connected to the part of bottom which compris-
es the edge 401’, with a corresponding part 10 with a
square plan, with appropriately rounded corners and
sides, which is inscribed in the section of the body of the
bottle 1’ and which is rotated 90° compared to it.
[0013] When the bottom of the bottle 1" has an oval
plan, as in the example in figures 9-11, the bottom support
edge 401" of the bottle itself has a profile and an external
connection to the bottom side wall 701" which are very
similar to those of the previous solution referred to in
figures 1-3, but in this case also the support edge 401"
is connected internally to the arched bottom wall 301",
now with an oval plan, with an inclined edge 901" whose
generatrix, in correspondence with the recesses 4, forms
an angle α’ of about 45°-50°, of about 48° for example
(fig. 10), with the horizontal, while in correspondence with
the ends of the equatorial rib 2, the generatrix of the same
edge 901" forms an angle α" of about 50°-55°, of about
53° for example (fig. 11), with the horizontal.
[0014] As far as the positioning of the ribs 2 and 3 com-
pared with the boundary line 5 of the inclined edge 901" is
concerned, what has already been said for the solution
referred to in figures 6-8 is valid.

Claims

1. Bottle made of plastic material with reinforced bot-
tom, produced by blowing and particularly suitable
for the sterile packaging of liquid foodstuffs, cosmet-
ics or for other uses, characterized in that in the
bottle-forming stage in the special mould parts, first
linear ribs (2), in relief outwards, parallel with one
another, arranged symmetrically with a curved ex-
ternal profile (102), and oriented perpendicularly
compared with the ideal vertical plane on which the
crushed part (101’) of the top sprue (101) of the bottle
lies, are obtained on the bottom (301), raised and
with the form of a spherical cap of the bottle itself,
while at least one second rib (3) is obtained during
the same forming stage as said first ribs (2), perpen-
dicularly to them and at least on the centreline of the
bottom of the bottle, this second rib being adjacent
to and aligned with the bottom sprue of the bottle
itself and being composed of a bottom part (103) in
contact with the bottom of the bottle, and intersecting
and being fixed to said first ribs (2) and protruding
with short end sections (103’) from the outer ones of
the first ribs themselves (2), and this second rib (3)
comprising bottom part (103) on said and along the
entire length, a median ridge (203) with limited thick-
ness, with stiffening and heat dispersion functions.

2. Bottle according to Claim 1), in which said ridge (203)
of said second median rib (3) has a thickness with a
value of about 1/3 of the width of the bottom part
(103) of the rib itself (3).

3. Bottle according to Claim 1), in which said ridge (203)
of the second median rib (3) has a slightly curved
and outwardly concave profile laterally, with an ap-
propriately rounded shape on its ends, these also
being rounded at the bottom part (103) of the rib (3)
itself.

4. Bottle according to Claim 1), in which said first par-
allel ribs (2) are, for example, five in number or an-
other preferably odd number, in such a way that one
of these is located on the centreline of the bottom of
the bottle.

5. Bottle according to Claim 1), in which said first par-
allel ribs (2) have an intermediate section with sides
which are substantially parallel and with a substan-
tially constant depth and terminate with progressive-
ly tapered ends with decreasing depth, therefore with
a pointed form, located at the right distance from the
perimetric part (401) with which the bottom of the
bottle is destined to touch a support surface, while
said second median rib (3) has a bottom part (103)
with a depth and external width with constant values,
equal to or slightly greater than those of the interme-
diate sections of said first parallel ribs (2).
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6. Bottle according to Claim 1), in which said first par-
allel ribs (2) have a curved profile which is connected
to the bottom face of the bottom (301) of the bottle
with an appropriately radiused line (202), and the
bottom part (103) of said second median rib (3) also
has an appropriately curved external profile connect-
ed to the bottom of the bottle with an appropriately
radiused line (303), all for the purpose of preventing
the formation of cracks during the cooling stage of
the ribs in question.

7. Bottle in accordance with Claim 1), in which the con-
nection zones (403) between the bottom part (103)
and the ridge (203) of said second median rib (3) are
also appropriately radiused, while the longitudinal
edge (503) of the ridge (203) itself is also appropri-
ately rounded.

8. Bottle in accordance with Claim 1), characterized
by having a bottom (301) with a broad radius of cur-
vature in such a way as to reduce the width of the
perimetric support edge (401) of the bottom itself to
a small part with a rounded profile and tangential to
the side wall (701) of the bottle, which has a curvature
radius (R) of limited value, which also has a height
of limited value and which terminates in correspond-
ence with a part (801) of the side wall itself, which is
ribbed by a corresponding downward broadening
step, all of this in such a way that said wall (701) so
realized and linked to said parts (401, 801) has con-
siderable resistance to bending, both towards the
inside and towards the outside of the bottle.

9. Bottle in accordance with one or more of the preced-
ing claims, characterized in that the bottom support
edge (401’, 401") of the bottle itself which is connect-
ed externally with appropriate rounding to the con-
tiguous side wall (701’, 701"), is connected internally
to the raised and arched bottom (301’, 301") of the
bottle itself, with an inclined edge (901’, 901") whose
generatrix forms an angle (α, α’, α") between 90°
and 40° with the horizontal.

10. Bottle in accordance with Claim 9), characterized
in that in bottles with bottoms (301, 301’) with a
round plan and with bodies with a section which is
round or regular polygonal tending to round, the gen-
eratrix of said inclined edge (901’) forms an angle
(α) between 40-60° with the horizontal, of about 48°
for example.

11. Bottle in accordance with Claim 10), characterized
in that in bottles with bottoms (301, 301’) with a
round plan, the width of the bottom support edge
(401’) is greater compared with that (401) of the pre-
vious solution referred to in Claims 1) to 8), and this
to the detriment of the width of the recessed part of
the bottom (301’) which is interested by the reinforc-

ing ribs (2, 3), which can be lower than that given by
said previous solution.

12. Bottle in accordance with Claim 10), characterized
in that in bottles with bottoms (301, 301’) with a
round plan, the bottom support edge (401’) is radi-
used with a broad radius of curvature with the profile
of the bottom side wall (701’) of the bottle itself.

13. Bottle in accordance with Claim 12), characterized
in that if the section of the bottle itself 1’ is substan-
tially square, with rounded sides and corners, this
same section is connected to the part of bottom
which comprises the support edge (401’), with a cor-
responding part (10) with a square plan, with appro-
priately rounded corners and sides, which is in-
scribed in the section of the body of the bottle (1’)
and which is rotated 90° compared to it.

14. Bottle in accordance with Claim 9), characterized
in that in bottles with bottoms (301 ") with an oval
plan, the bottom support edge (401 ") is connected
to said arched bottom wall (301"), with an inclined
edge (901") whose generatrix, in correspondence
with the recesses (4), forms an angle (α’) of about
45°-50°, of about 48° for example with the horizontal,
while in correspondence with the ends of the equa-
torial rib (2), the generatrix of the same edge
901" forms an angle (α") of about 50°-55°, of about
53° for example, with the horizontal.

15. Bottle in accordance with one or more of Claims 9)
to 14), in which the closed boundary line (5) between
said inclined edge (901’, 901") and the arched re-
cessed bottom (301’, 301") of the bottle itself, sub-
stantially touches the ends of the multiple reinforcing
ribs (2) which are distributed with a pitch which is
substantially equal to the value obtained by dividing
the width of the space circumscribed by said closed
line (5) in the direction perpendicular to said ribs, by
the number of the ribs (2) themselves, all in such a
way that the ends (103’) of them protruding from the
diametric rib (3) are also at a short distance from
said closed boundary line (5).
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