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fect of not only increasing the cost of the bottle, but also making it
Increasingly subject to drop impact fail- Background of the Invention
ure. Reasonably stable footed bottles could be made This invention relates
generally to plastic bottles   5   employing less resin, but the uneven
orientation of for the retention of fluids under pressure such as car-  the
polymer in the footed area of the bottom often bonated beverages or the
like. The invention partic-  contributed to uneven post filling expansion
of either ularly relates to an improved integral base for such  one or more
feet or the central portion of the bottom bottles.    i
creating what Is generally referred to as a "rocket". During the last
twenty years or so, there has  10  Further, itwas recognized thatthe
stability of the bot- been a dramatic shift in the packaging of carbonated
tie was directly related to the size of the footprint of beverages,
particularly, soft drinks, away from glass  the bottle. Whereas some of the
earlier designs were containers and toward plastic containers. The plastic
in the form of a plurality of nearly point-like feet containers initially
took the form of a two-piece con-  spaced apart by about half the diameter
of the bottle, struction wherein a plastic bottle Included a generally  15
more recent designs have tended toward a wider hemispherical bottom to
which was applied a sepa-  spacing of the feet with each foot designed to
contact rate base cup which would permit the bottle to stand  an Increased
area of the underlying surface. upright. The hemispherical bottom was seen
as the      Throughout the development of various Improve- most desirable
shape for retaining the pressure gen-  ments on the two basic designs has
been the con- erated by the carbonation within the beverage. The   20
stant goal to develop a container of stable configura- pressures can rise
up to 6.895 x 105 Pa (100 p.s.i). or  tion using as little resin as
possible thereby reducing more when the bottled beverage is exposed to the
the cost of the container while maximizing the utility sun, stored in a
warm room, car trunk, or the like.  of natural resources. Such plastic
containers represented a significant safety advantage over glass containers
when ex-  25   Summary of the Invention posed to the same internal
pressures. However, the two-piece construction was not viewed as optimum
The invention concerns a bottle as disclosed In inasmuch as it required a
post molding assembly    the preamble of claim 1. Such a bottle is
disclosed In step, and, generally, a separation step prior to re-  the
document EP-A-0346858 (corresponding to US- claiming or recycling of the
resins forming the bottle  30   A-4865206 previously cited). A bottle
according to the and base cup.                                    Invention
further includes the features of the charac- During this period of
development, various at-  terizing part of claim 1. tempts were made to
construct a one-piece, self-       A blow-molded bottle of thermoplastic
resin of supporting container which would be able to retain  the present
invention has a hollow body with a gen- the carbonated beverages at the
pressures involved.  35  orally cylindrical side wall rotationally
symmetric Such a one-piece container requires the design of a  about a
longitudinal axis of the bottle, and an integral base structure which would
support the bottle in an  base merging with the side wall. The base is
defined upright position and would not bulge outwardly at the  by an outer
surface comprising at a plurality of down- bottom. Avariety of designs have
been attempted fol-  ward projections, the lower most extent of which is
ar- lowing one of two principal lines of thought. One line   40  cuately
extending. The downward projections are of designs Involved a so-called
champaign base hav-  separated from each other by quarer-spherical seg- ing
a complete annular peripheral ring. Examples of  ments extending from the
cylindrical bide wall to the such bottles are found in Patents US-A-3 722
726;  longitudinal axis of the bottle. Each of the downward US-A-3 881 621;
US-A-4 108 324; US-A-4 247 012;    projections has, in cross section, a
first inclined por- and, US-A-4 249 666. Another variety of designs is  45
tion contiguous to the longitudinal axis. A second in- that which Includes
a plurality of feet protruding  dined portion is situated radially outside
of, and ax- downward from a curved bottom. Examples of this    ially
displaced downwardly from the first inclined por- variety are to be found
In Patents US-A-3 598 270;  tion. A generally vertical ring segment
parallel to the US-A-4 294 366; US-A-4 368 825; US-A-4 865 206;
longitudinal axis has an upper edge united with the and, US.A-4 867 323;
5o  first Inclined portion and a lower edge united with the Bottles using
each of these general designs     second inclined portion. The lower most
extent of have, In the past, shown significant drawbacks. In or-  each
downward projection Is defined by a radially out- derto prevent involution
of the bottom of bottles using  wardly and upwardly curved portion having
an inner a champaign style, it was generally found necessary  edge united
with the second inclined portion and an to incorporate a significant amount
of resin in the   55  outer edge leading to the cylindrical sidewall. The
pair base of the bottle thereby ensuring its stability at  of inclined
portions coupled together by the substan- room temperature. This
incorporation of significant  tially vertical ring segment provides
significant pres- amounts of resin In the base of the bottle had the ef-
sure stability for the base. The wide stance and large 2    3
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arcuate proportion of each of the downward projec-  the bottle shown in
Fig. 4 taken along lines 5-5. tions provides for significant mechanical
stability for the container against tipping or toppling.     Description of
Preferred Embodiments The stability of the bottom is provided in part by
providing the base with a thickened resin portion ex-   5  A perspective
view of a bottle 10 made In accor- tending at least from the inner margin
of the first in-  dance with the present invention appears in Fig. 1.
clined portion through the loweredge of the generally  The bottle 10
includes a mouth 12 defined by a rim -vertical ring segment united with the
second inclined  14 at the top of a finish 16 adapted, in the convention-
portion. This thickened portion has a thickness of be-  al manner, to
receive a closure (not Illustrated) for tween about two and five times the
thickness of the  10  sealing the contents of the bottle. A support ring 18
side wall of the bottle. Despite the presence of an en-  below the finish
16 is-employed during the blow- hance resin thickness in this area, bottle
capacities  molding procedure in the usual manner. Immediately of 0.5 liter
have been achieved with about 25 grams  below the support ring 18 is neck
20 which flares out- of resin. The preferred resin employed to make the
wardly via shoulder portion 22 to a generally cylindri- bottle is
polyethylene terephthalate (PET). Other res-  15  cal body portion 24. The
bottle terminates at its lower Ins can be employed including other
saturated poly-  end in a base 26 which is integrally formed with the
esters, polyvinyichloride, nylon and polyproplene.  cylindrical side wall
24. While the container 10 Is The inner surface is curved along each of the
hemi-  shown in Fig. 1 to have a mouth 14 which is only a spherical
segments such that the thickness Is uni-  small fraction of the diameter of
the cylindrical side formly tapered from the cylindrical side wall to a
point  20  wall 24, the size and appearance of that portion of the
contiguous to the longitudinal axis of the bottle.  bottle above the
cylindrical side wall plays no unique The stability of the bottom Is also
provided in part  part in the present invention and is merely forillustra-
by providing the base with a very small radius curved  tive purposes so as
to show a complete bottle 10. portion between the outer margin of the first
inclined  The base 26 includes a plurality of arcuately ex- portion and the
upper edge of the generally perpen-  25  tending downward projections 28
which are separat- dicular ring segment. The radius of this curved por-  ed
from each other by quarter-spherical arc seg- tion Is preferably between
about 0-381 mm (0.015 in.)  ments 30. The quarter-spherical arc segments 30
are and 1.524 mm (0.060 in.). If this curved portion has  at the
Intersection of slanted radial facets 32 which a radius of greater than
about 1.524 mm (0.060 in.),  define the sides of each of the downward
projections the generally perpendicular ring segment has a ten-  30  28.
The lower most extremities of each of the down- dency to flatten when the
bottle is filled with a carbon-  ward projections is an arcuate line
segment 34 on a ated liquid. If the curved portion has a radius of less
radially outwardly and upwardly curved outer surface than about 0.381. mm
(0.015 in.), the bottle base is  36. susceptable to stress cracking and
failure at this    A plan view of the bottom as shown In Fig. 2, re- point.
It has been found that with this curved portion   35  veals a central
portion 38 surrounded by four ar- having aradius of about O.762 mm (0.030
In.), the bot-  cuately extending downward projections 28 which are tie Is
able to contain In excess of five volumes of CO2  in turn separated from
each other by four quarter- at temperatures greater than [err].
spherical segments 30. The slanted radial facets 32 These and other
features of the present inven-  define the sides of each of the arcuately
extending tion, together with their inherent advantages, will be-  40
downward projections 28 and merge with the quarter- come apparent to those
skilled In the art upon consid-  spherical segments 30. The
quarter-spherical seg- eration of the following detailed description of
prefer-  ments and adjoining slanted radial facets 32 occupy red
embodiments exemplifying the best mode of car-  an angle a which is shown
to be about [err]. The arc- rying out the Invention as presently perceived.
The  uate extent of the downward projections 28 is then detailed
description particularly refers to the accom-  45  about [err] In the
embodiment shown in Figs. I and 2. panying drawings.
In the sectional view shown in Fig. 3, It will be seen that the cylindrical
side wall 24 is generally sym- Brief Description of the Drawings
metric about a longitudinal axisY of the bottle 10. The quarter-spherical
segment 30 can be seen to be the Fig. 1 is a perspective view of a bottle
construct-  50  result of a constant radius R established from a center ed
In accordance with the present invention.       of curvature C located on
the longitudinal axis Y. Fig. 2 is a bottom plan view of the bottle shown
Each of the downward projections 28 includes a first in Fig. 1.
inclined portion 40 and a second inclined portion 42 Fig. 3 is a sectional
view taken along lines 3-3 of  joined together by a substantially vertical
ring seg- Fig. 2.                                      55   ment 44. The
inner margin of the first inclined portion Fig.4 is a bottom plan view of
an alternative em-  merges with the central portion 38 contiguous to the
bodiment of the present Invention.                longitudinal axis Y. The
first Inclined portion is shown Fig. 5 is a sectional view of the lower
portion of  to be radially inside and axially upwardly offset from 3    5
EP 0 479 695 B1                 6 the second inclined surface 42 by virtue
of the essen-  The base 26 of the container 10 Is further defined 



tially vertical ring segment 44.                  by an Inside surface 50
which does not mirror the out- Avery small radius curved portion 43 is
between  side surface but rather provides for a thickened por- the outer
margin of the first inclined portion 40 and  tion 52 extending from the
inner margin of the first in- the upper edge of the generally vertical ring
segment   5   clined portion 40 through the lower edge of the vert- 44. The
radius of curved portion 43 is preferably be-  ical ring segment united
with the second inclined por- tween about 0-381 mm (0.015 in.) and 1-524 mm
tion 42. This thickened portion has a thickness be- (0.060 in.). If the
curved portion 43 has a radius of  tween about 2 and 5 times the thickness
of the cylin- greater than about 1.524 mm (0.060 in.), the generally
drical side wall 24 and inclined outer wall portions 48. vertical ring
segment 44 has a tendency to flatten   10  The thickened portion 52 tapers
essentially uniform- when the bottle 10 is filled with a carbonated liquid.
ly along the length of the quarter-spherical segments If the curved portion
43 has a radius of less than  30 from a maximum thickness contiguous to the
axis about 0.381 mm (0.015 in.), the bottle base is sus-  Y to a thickness
corresponding to the cylindrical side ceptable to stress cracking and
failure at this point. It  wall 24 at the merger therewith. has been found
that with this curved portion 43 hav-  15  The step 54 shown in the
interior of the thickened ing a radius of about 0.762 mm (0.030 in.), the
bottle  portion in the area of the central region 38 is an arti- 10 is able
to contain in excess of five volumes of C02  fact caused by the extension
of the stretch rod during at temperatures in excess of [err]     the
blowing process into "soft contact" with the Inter- The outer margin of the
second inclined portion  ior of the blow mold to ensure that the parison
does merges with a radially outward and upwardly curved   20  not wander
during the blowing operation. This soft portion 46 which defines the
axially lower most extent  contact assures the proper deposition-of a lower
por- of each downward projection forming a generally cir-  tion of the
parison as shown in Figs. 3 and 5 so as to cular but segmented ring 34 on
which the bottle   achieve the desired mechanical strength in the bottle
stands.                                           while placing sufficient
resin to fully develop the An outerwall portion 48 which is inclined at an
an-  25  downward projections 28 and 28'. gle y with respect to the
cylindrical side wall 24 joins   In preliminary tests of bottles in
accordance with the cylindrical side wall to the curved portion 46. As  the
present design, 500 ml. bottles were able to be shown In Fig. 3, the angle
y is between about [err] and  formed using less than 25 grams of PET resin.
The [err] and preferably about [err] thereby permitting the  bottles, when
filled with a carbonated liquid and cap- ring 34 to have a diameter d which
is approximately  30   ped, maintained the desired configuration and in
par- 0.7 times the major diameter D of the cylindrical side  ticular
maintained an outer segmented ring like con- wall 24.
tact along line 34. The facets 32 which define the sides of the down-
Although the invention has been described In de- ward projections are shown
to be inclined at an angle  tail with reference to certain preferred
embodiments [err] with respect to a plane passing through the axis of  35
and specific examples, variations and modifications symmetry Y. As shown in
Fig. 3, the angle [err] is about  exist within the scope of the invention
as described [err].                                              and as
defined In the following claims. While Figs. 1-3 Illustrate an embodiment
of the bottle 10 having four downward projections 28, the number is subject
to some variation. Figs. 4 and 5 il-  4o   Claims lustrate another
embodiment of the container 10 hav- ing five downward projections 28'. It
will be noted that  1. A blow-molded bottle (10) of thermoplastic resin the
quarter-spherical segments 30 and adjacent        having a hollow body with
a generally cylindrical slanted radial facets 32 occupy approximately the
side wall (24) rotationallysymmetricabouta long- same arcuate extent as
shown in Fig. 2 while the arc-  45  itudinal axis (Y) of the bottle (10),
and an integral uate extent of each of the downward projections 28'   base
(26) merging with the side wall (24), the occupies only'about [err]. From
the sectional view    base (26) being defined by an outer surface (36) In
Fig. 5, It will be seen that the upper inclined portion  comprising a
plurality of arcuately extending 40 and the lower Inclined portion 42 are
Inclined at  downward projections (28) separated from each about the same
angle so as to be essentially parallel  so  other by quarter-spherical
segments (30) extend- to each other and Inclined at an angle 8 with respect
ing from the cylindrical side wall (24) to the long- to the underlying
surface. The angle 8 is preferably  itudinal axis (Y) of the bottle (10),
each of said ar- greater than 10, and is shown in Fig. 5 to be about
cuately extending downward projections (28) [err]. It is to be additionally
noted that angle [err] of inclin-  having a first inclined portion (40)
whose inner ation of the lower segment 42 and the vertical extent  55
margin merges with a central portion (38) contig- of the vertical ring
segment 44 is such that the lower  uous to the longitudinal axis (Y), a
second in- Inclined portion 42 is co-planar with a tangent to the  clined
portion (42) situated radially outside of, opposite quarter-spherical
segment 30.  .             and axially displaced downwardly from, the first
4    5                   EP 0 479 695 81                 6 the second
inclined surface 42 by virtue of the essen  The base 26 of the container 10
isfurther defined tially vertical ring segment 44.                   by an
inside surface 50 which does not mirrorthe out- 



A very small radius curved portion 43 is between  side surface but rather
provides for a thickened por- the outer margin of the first inclined
portion 40 and  tion 52 extending from the inner margin of the first in-
the upper edge of the generally vertical ring segment   5   dined portion
40 through the lower edge of the vert- 44. The radius of curved portion 43
is preferably be-  ical ring segment united with the second inclined por-
tween about 0.381 mm (0.015 in.) and 1.524 mm       tion 42. This thickened
portion has a thickness be- (0.060 i8n.). If the curved portion 43 has a
radius of  tween about 2 and 5 times the thickness of the cylin-
greaterthan about 1.524 mm (0.060 in.), the generally  drical side wall 24
and inclined outer wall portions 48. vertical ring segment 44 has a
tendency to flatten   10  The thickened portion 52 tapers essentially
uniform- when the bottle 10 is: filled with a carbonated liquid.  ly along
the length of the quarter-spherical segments If the curved portion 43 has a
radius of less than  30 from amaximum thicknes contiguous to the axis about
0.381 mm (0.015 In.), the bottle base is sus-  Y toa thickness
corresponding to the cylindrical side ceptable to stress cracking and
failure at this point. It  wall 24 at the merger therewith. has been found
that with this curved portion 43 hav-  15  The step 54 shown in the
interior of the thickened ing a radius of about 0.762 mm (0.030 in.), the
bottle  portion in the area of the central region 38  is an arti- 10 is
able to contain In excess of five volumes of [err]  fact caused by the
extension of the stretch rod during at temperatures in excess of [err].
the blowing process into "soft contact" with the Inter- The outer margin of
the second inclined portion  lor of the blow mold to ensure that the
parison does merges with a radially outward and upwardly curved   20   not
wander during the blowing operation. This soft portion 46 which defines the
axially lower most extent  contact assures the proper deposition of a lower
por- of each downward projection forming a generally cir-  tion of the
parison as shown in Figs. 3 and 5 so as to cular but segmented ring 34 on
which the bottle    achieve the desired mechanical strength in the bottle
stands.                                            while placing sufficient
resin to fully develop the Anouterwall portion48whichisinclinedatanan-  25
downward projections 28 and 28'. gle y with respect to the cylindrical side
wall 24 joins  In preliminary tests of bottles in accordance with the
cylindrical side wall to the curved portion 46. As  the present design, 500
ml. bottles were able to be shown in Fig. 3, the angle y is between about 1
and  formed using less than 25 grams of PET resin. The 10, and preferably
about 5 thereby permitting the  bottles, when filled with a carbonated
liquid and cap- ring 34 to have a diameter d which is approximately  30
ped, maintained the desired configuration and in par- 0.7 times the major
diameter D of the cylindrical side  ticular maintained an outer segmented
ring like con- wall.24.                                           tact
along line 34. The facets 32 which define the sides of the down-  Although
the invention has, been described in de- ward projections are shown to be
inclined at an angle  tail with reference to certain preferred embodiments
with respect to a plane passing through the axis of  35  and specific
examples, variations and modifications syrnmetry Y. As shown in Fig. 3, the
angle [err] is about  exist within the scope of the invention as described
and as defined in the following claims. While Figs. 1-3 Illustrate an
embodiment of the bottle 1O having four downward projections 28, the number
Is subject to some variation. Figs. 4 and 5 il-  40   Claims lustrate
another embodiment of the container 10 hav- ing five downward projections
28'. Itwill be noted that  1. A blow-molded bottle (10) of thermoplastic
resin the quarter-spherical segments 30 and adjacent         having a
hollow body with a generally cylindrical slanted radial facets 32 occupy
approximately the      sidewall(24) rotationallysymmetricaboutalong- same
arcuate extent as shown In Fig. 2 while the arc-  45  itudinal axis (Y) of
the bottle (10), and an integral uate extent of each of the downward
projections 28'    base (26) merging with the side wall (24), the occupies
only about [err]. From the sectional view    base (26) being defined by an
outer surface (36) In Fig. 5, it will be seen that the upper Inclined
portion  comprising a plurality of arcuately extending 40 and the lower
Inclined portion 42 are inclined at   downward projections (28) separated
from each about the same angle so as to be essentially parallel  50  other
by quarter-spherical segments (30) extend- to each other and Inclined at an
angle [err] with respect  ing from the cylindrical side wall (24) to the
long- to the underlying surface. The angle [err] Is preferably  itudinal
axis (Y) of the bottle (10), each of said ar- greater than [err] and is
shown in Fig. 5 to be about   cuately extending downward projections (28)
[err]. It is to be additionally noted that angle [err] of inclin-  having a
first inclined portion (40) whose Inner ation of the lower segment 42 and
the vertical extent  55  margin merges with a central portion (38) contig-
of the vertical ring segment 44 is such that the lower  uous to the
longitudinal axis (Y), a second in- inclined portion 42 is co-planar with a
tangent to the  dined portion (42) situated radially outside of, opposite
quarter-spherical segment 30.                 and axially displaced
downwardly from, the first 4    7                   EP 0 479 695 B1
8 inclined portion (40), a radially outwardly and up-  inclined at an angle
(8) of about 15 with respect wardly curved portion (46) defining the
axially   to a plane normal to the longitudinal axis (Y) of lower most
extent of each downward projection     the bottle (10). 



and having an inner edge united with the second inclined portion (42), and
an outer edge united   5   8. The blow-molded bottle of any of the claims 5
to with the cylindrical side wall (24), and character-  7 wherein said
first Inclined portion (40) and said ized by a generally vertical ring
segment (44)     second Inclined portion (42) of each of said ar- parallel
to the longitudinal axis having an upper  cuately extending downward
projections (28) are. edge united with the first inclined portion (40)
Inclined at the same angle (8). and a lower edgeunited with the second
inclined   10 portion (42) to form a container of stable config-  9. The
blow-molded bottle of any of the claims 1 to urationfor the retention of
fluids under pressure.  8 wherein each of said quarter-spherical seg- ments
(30) extending from the cylindrical side 2. The blow-molded bottle of claim
1 wherein each     wall (24) to the longitudinal axis (Y) of the bottle of
said arcuately extending downward projec-  15  radiates through an arc (a)
of about [err]. tions (28) further includes a curved portion (43) at the
union of the generally vertical ring segment  10. The blow-molded bottle of
any of the claims 1 to (44) upper edge and the first inclined portion     9
wherein the outer surface (36) further includes (40), the curved portion
(43) having a radius of   slanted radial facets (32) merging the sides of
between about 0.381 mm (0.015 In.) and 1.524  20  said arcuately extending
downward projections mm (0.060 In.).                                   (28)
with said hemispherical segments (30) ex- tending from the cylindrical side
wall (24) to the 3. The blow-molded bottle of any of the claims 1
longitudinal axis (Y) of the bottle (10). and 2 wherein each of said
arcuately extending downward projections (28) further includes an in-  25
II. The blow-molded bottle of claim 10 werein the ra- dined outer wall
portion (48) between the cylin-   dial facets (32) merging the sides of
said arcuate- drical side wall (24) and the radially outwardly  ly
extending downward projections (28) with said and upwardly curved portion
(46).                  quarter-spherical segments (30) extending from and
upwardly curved portion (46).                 the cylindrical side wall
(24) to the longitudinal 4. The blow-molded bottle of claim 3 wherein the
In-  30  axis (Y) of the bottle are slanted at an angle of. clined outer
wall portion (48) between the cylin-   about [err] from a plane passing
through the long- drical side wall (24) and the radially outwardly
itudinal axis (Y) of the bottle (10). and upwardly curved portion (46) is
inclined with the respect to the cylindrical side wall (24) at an  12 The
blow-molded bottle of any of the claims 1 to angle (y) of about [err]
35      11, wherein the base (26) is further defined by a thickened portion
(52) extending from the inner 5. The blow-molded bottle of any of the
claims 1 to   margin of the first inclined portion (40) through 4 wherein
said second Inclined portion (42) of     the lower edge of the generally
vertical ring seg- each of said arcuately extending downward pro-     ment
(44) united with the second inclined portion jectlons (28) is axially
displaced downwardly a   40  (42), the thickened portion (52) having a
thick- sufficient distance by said generally perpendicu-  ness of between
about two and five times the lar ring segment (44) and is inclined at an
angle  thickness of the side wall (24) of the bottle (10). (8) such that
the second inclined portion (42) Is coplanar with a line tangent to an
opposite one of  13. The blow-molded bottle of any of the claims 1 to said
hemispherical segments extending from the   45  12, the base being defined
by an Inner surface cylindrical side wall (42) to the longitudinal axis
(50) and an outer surface (36), wherein each of (Y) of the bottle (10).
said arcuately extending downward projections (28) of the outer surface
(36) further Includes an 6. The blow-molded bottle of claim 3 wherein said
inclined outer wall portion (48) between the cyl- second Inclined portion
(42) of each of said ar-  50  indrical side wall (24) and the radially
outwardly cuately extending downward projections (28) is     and upwardly
curved portion (46), and wherein Inclined at an angle (8) of greaterthan
[err] with re-  the Inner surface (50)is spaced substantially unl- spect to
a plane normal to the longitudinal axis  formly from the outer wall from
the union be- (Y) of the bottle (10).                           tween the
second inclined portion (42) and the 55     radially outwardly and upwardly
curved portion 7. The blow-molded bottle of claim 6 wherein said
(46)definingtheaxiallylowermostextentofeach second inclined portion (42) of
each of said ar-    downward projection (28) upwardly to the union cuately
extending downward projections (28) Is     with the cylindrical side wall
(24). 5    9                  EP0479695B1                     10 14. The
blow-molded bottle of any of the claims 1 to  3. Blasgeformte Flasche nach
einem derAnsprflche 13, the base being defined by in inner surface    I und
2, bei der jeder der sich bogenformig nach (50) and an outer surface (36),
wherein the inner  unten erstreckenden Vorspringe (28) auBerdem surface
(50) is substantially uniformly tapered   einen geneigten
Auflenwandabschnitt (48) zwl- 



from the outer surface (36) over the length of the   5  schen der
zylindrischen Seltenwand (24) und quarter-spherical segments (30) extending
from    dem radial nach aullen und unten gewolbten Ab- the cylindrical side
wall (24) to a point contiguous  schnitt (46) umfaSt. to the longitudinal
axis (Y) of the bottle (10). 4. Blasgeformte Flasche nach;Anspruch 3, bel
der f.                       fO      der genelgte Aupenwandabichnitt (48)
zwIschen Patentansprfiche
derzylindrischen Seltenwanid (24) und dem radial nach-auaen und unten
gewdlbten Abschnitt (46) 1  Blasgeformte Flasche (10) aus Thermoplastharz
In Bezug auf die zylindrische Seltenwand (24) in mit einem HohIkOrper mit
elner Im wesentlichen    einem Winkel (y) von ungefahr 1 bis 100 geneigt
zytindrischen, um eine Li ngsachse (Y) der Fla-  15  ist. sche (10)
rotationssymmetrischen Seltenwand (24) und elner angeformten, mit der
Seltenwand  5. Blasgeformte Flasche nach einem derAnsprf3che (24)
verbundenen Basis (26), wobel die Basis      I bis 4, bel derderzwelte
geneigtb Abschnitt (42) (26) durch eine AuBere Fliche (36) begrenzt ist,
elnes jeden der sbich bogenf6rnig nach unten er- die elne Vicizahl von sich
bogenformig nach un-  20  streckenden Vorsprflnge (28) axial unterhalb el-
ten erstreckenden Vorsprringen (28) umfaBt, die   nes ausreichenden
Abstandes von dem im we- durch Viertelkugelsegmente (30) voneinander
sentlichen senkrechten Ringsegment (44) ange- getrennt sindi welche sich
von der zylindrischen  ordnet und In solch einem Winkel (8) geneigt ist,
Seitenwand (24) zu der iangsachse (Y) der Fla-    daB das zweite geneigte
Tell (42) koplanar mit ei- :        sche (10) erstrecken,wobeijederdersich
bogen-  25  ner Unle let, welche tangential zu einem der ge- formig nach
unten erstreckenden Vorsprunge        genriberliegenden, sich von der
zyiindrischen (28) elnen ersten geneigten Abschnitt (40), des-  Seitenwand
(24) zu der Langsachse (Y) der Fla- sen innerer Rand in einen an die
Liangsachse (Y)  sche (10) erstreckenden, halbrunden Segmente angrenzenden
Mlttelabschnitt (38) ribergeht, ei-  ist. nen zweKen geneigten Abschnitt
(42), der radial  3o auBerhalb und axial unterhalb von dem ersten   6.
Blasgeformte Flasche nach Anspruch 3, bel der geneigten Abschnitt (40)
gelegen ist, und elnen   der zwelte geneigte Abschnitt (42) elnes jeden
radial nach auBen und unten gewotbten Abschnltt   der sich bogenformig nach
unten erstreckenden (46) besitzt, der die auBerste axiale Ausdehnung
Vorsprfinge (28) in einem Winkel (8) von mehr als jedes nach unten
gerichbeten Vorsprunges fest-  35  10 in Bezug auf eine zur LAngsachse (Y)
derFla- legt und eine innere, mit dem zweiten geneigten   sche (10)
senkrechte Ebene geneigt let. Abschnitt (42) verbundene Kante und sine
auBe- re, mit der zylindrischen Seitenwand (24) verbun-  7. Blasgeformte
Flasche nach Anspruch 6, bel der dene Kante besitzt, und gekennzelchnet lst
durch  das zweite geneigte Teil (42) eines jeden der sich eln Im
wesentlichen vertikales, zur Langsachse  40  bogenfirmig nach unten
erstreckenden Vor- paralleles Ringsegment (44), das eine obere, mit
sprOnge (28) um einen Winkel (8) von ungefahr dem ersten genelgten
Abschnitt (40) verbundene    150 in Bezug auf eine zur Lingsachee (Y) der
Fla- Kante und sine untere, mit dem zweiten geneig-    sche (10) senkrechte
Ebene geneigt'ist. ten Abschnitt (42) verbundene Kante besitzt, um einen
Behllter mit standsicherem Aufbau fOr die  45  S.
BlasgeformteFlaschenacheinemderAnsprOche Aufnahme von unter Druck stehenden
Flurssig-      5 bis 7, bel der der erste geneigte Abschnitt (40) kelten zu
bilden.                                 und der zweite genelgtb Abschnitt
(42) eines je- den dersich bogenformig nach unten erstrecken- 2.
Blasgeformte Fiasche nach Anspruch 1, bel der     den VorsprOnge (28) um
denselben Winkel (6) jeder der slch bogenform4g nach unben er-  5o
genelgt sind. streckenden VorsprOnge (28) auSerdem einen gewolbten
Abschnitt (43) an der Verbindung der  9. Blasgeformte Flasche nach
einemderAnsprflche oberen Kante des Im wesentlichen vertikalen       I bis
8, bei der Jedes der sich von der zylindri- Ringsegmentes (44) und des
ersten geneigten       schen Seitenwand (24) zu der Langsachse (Y)
Abschnitts (40) umfaSt, wobei der gewalbte Ab-  55  der Flasche
erstreckenden Viertelkugelsegmen- schnitt (43) elnen Radius zwischen
ungefahr       te (30) slch strahlenfirmig in elnem Krelsbogen 0,381 mm
(0.015 in.) und 1,524 mm (0.060 in.)     (d) von ungeflhr 10 erweltert. :
beslzt. 6 1 1111111 1111!1 HEq 1111! I 11 111    xa__;  11           EP 0
479 6951B1                12 10. Blasgeformte Flasche nach elnem
derAnsprOche      der Flasche (10) fluchtenden Punkt erstreckt. I bib 9,
bei dem die augere Flache (36) aullerdem - -: -^   schrage radiale Facetten
(32) boesitzt, die die Sel- ten dersich bogenffrmig nach unten erstrecken-
Ravendications 



;   den Voreprlingo (28) mit den skch von der zytin-   5 n -;drichen
Setenwand (24) zu der 8i ngachee 0  1. Bouteille (10) en rsilne
thermoplastique moul6e --     der Fiasche (10) erstreckenden Halbkugelseg-
par soufflage, comprenant un ventre creux pre- * ;     menten (30)
verbindet.                             sentant une parol lat6rale (24)
sensiblement cy- lindrique, symetrique en rotation par rapport A un 11.
Blasgeformte Flasche nach Anspruch 10, be! der  10  axe longitudinal (Y) de
la bouteille (10), et une -die radialen Facetten (32), welche die Seoten
der  base d'un seus tenant (26) fusionnant avec la pa- slch bogenfOrmig
nach unten erstreckenden Vor-     roi lat6rale (24), la base (26) etant
definle par une - -sprfinge (28) mit den stch von der zyllndrischen
surface ext6rieure (36) comprenant une pluralit6 Seltenwand (24) zu der
Liangsachse (Y) der Fla-    d'6elments (28) falsant sailtie vers le bas et
sche (10) erstreckenden Viertelkugelsegmenten   15  s'etendant en arc de
cercle, s6par6s les uns des -(30) verbinden, in etnem Winkel von ungefahr
100  autres par des segments (30) formant un quart von einer sich durch die
i-angsachse (Y) der Fla-  de sphere s'6tendant a partir de la paroi
lat6rale -   -asche (10) erstreckenden Ebone abgeschragt            (24)
vers l'axe longitudinal (Y) de la boutetlie *       sind.
(10), chacun desdits 6l6ments (28) falsant sailie 20      vers le bas et
s'6tendant en arc de carcie prsesn- 12. BlasgeformtoFlasche nach
einemderAnsprOche        tantune premibre partie Inciin6e (40) dontle bord
I bis 11, bel der die Basis (26) aulerdem einen   int6rieur fusionne avoc
une partle centrale (38) ':::     vordickten Abschnitt (52) enthalt, der
sech von     contigse A l'axe longitudinal (Y), une deuxieme - -      dem
inneren Rand des ersten genelgton Ab-          partie inciin6e (42) situ6e
radialement A l'ext6- schnitts (40) Ober die untere Kanto des mit dem   25
riour de la premibre partle inciin6e (40) et axiale- zweiten geneigten
Abschnitt (42). verbundenen,     ment d6calee vers le bas par rapport a
cell-cl, im wesentlichen vertikalen Ringsegmentes (44)      une partle (46)
radialement ext6rieure et incur- orstrecl, wobei derverdickte Abschnitt
(52) ine    v6e vers le haut, d6finissant axialement i'en- Dicke zwischen
ungefahr dem Zweibts Firnffa-       due la plus basse de chaque 6l6ment en
sastue . ^ '     chen der Dicke der Seitenwand (24) der Flasche   30  vers
le bas et presentant une arte int6rieure as- (10) besitzt.
sembl6e a la deuxieme partie inclin6e (42), et un bord extef6eur assembil a
la paroi ext6rieure cy- 13. BlasgeformteFlaschenacheinemderAnsprfche
llndrique (24), et caract6ris6 par un segment an- I bs 12, woboi die Basis
oine innere Fiache (50)   nulalre (44) sensiblement vertical, parallele A
und elne auBere FlAche (36) enthalt, bet der eln  s5  I'axe longitudinal,
pr6sentant une arete sup6bieu- jeder der sich bogenffirmtg nach unten er-
re assembloe Ala preMrore partie lnciinb (40) et streckenden Vorsprflnge
(28) der aulenren FIa-     une arete inffirleure assembi6e A la deuxiems
che (36) aulferdm emi geneigtes Aullenwandteil     partie indinhe (42) pour
former un conteneur -(48) zwischen der zylindrischen Seitenwand (24)
d'une configuration stable destine A contbnir des und dem radial nach auBen
uad unten gewelbten   4o  flutdes 8ous pression. --   -    Abachnitts (46)
umfait, und dall die innere FIla- che (50) Im wesentichen gleichmilig
beabstan-  2. Bouteille moulee par soufflage selon la revendi- det Ist von
der AuBoeren Wand der Verbindung       cation 1, dans laquelle chacun des
6lbments (28) zwischen dem zwelten geneigten Abschnitt (42)      en satilie
vers le bas et '6tendant en arc de cer- und dem radial nach auBen und unten
gew8lbten   45  dce inclut par alileurs une partle courbe (43) si-
Abschnitt (46), welcher die unterste axiate Aus-   tu6e A la Jonction de
l'arete sup6rieure du sog- dehnung Jedes nach unten gerichteten Vorsprun-
ment annulaire (44) sensiblementvertical etde la
ges(28)aufwlrtszurVerbindungmltderzylindri-        promiere partie Inciin6e
(40), la partbe courbe schen Seltenwand (24) festlegt.
(43) prbsentant un rayon compris entre environ - .  50  0,381 mm (0,015
pouce) et 1,524 mm (0,060 pou- -       14.
BlasgeformteFlaschenacheinemderAnsprflche          ce). I bis 13, wobei die
Basis elne innere Flache (50) und elne fuBere FlAche (36) enthalt, dal die
in-  3. Bouteille moul6e par soufflage selon l'une quel- - .          nere
FlAche (50) slch Im wesentlichen gisichml-    conque des revendications I
ou 2, dans laquelle Big von der Auleren FlAche (36) Ober sine vorge-  55
lesdits blements (28) en sailie vers le bas et gebene iLange der
Viertelkugelsegmente (30)        s'Atendant en arc de cords inciuent une
partie de verIpngt, die sich von der zylindrischen Selten-   parot (48)
exterieure inciinbe, entre la paroi latb- wand (24) bis zu elnem mit der
iAngsachse (Y)      rale (24) cylindrique ot la partle (46) courbe vers -
7                   11l~~~~~~~~~~~~~~~~~~~~Ill H iill 1111  ill Hill  110I
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radialement exterieure.                 misph6riques s'6tendant de la parol
lat6rale (24) 4  Bouteille mout~e par soufflage solon Ia revondi-    vera
I'axe longitudinal (Y) de la bouteillie (10). .. 4 . Boutelille moulee par
soufflage, Weon la revendi- cation 3, dans laquelle la partie (48) de parol
ex-  11. Bouteille moul6e par soufflage selon la revendi- t6rieure
inclinee, situee entre la parol laterale   5  cation 10, dans laquelle les
facettes radiales (32) 



- (24) cylindrique et la partie (46) courbe vers le  reliant lee cotes
desdits elements (28) en saillie *         haut et radialement exterioure
est inclinee par     vers le bas et s'tondant on arc de cercie avec .. . .
.rapport A la paroi laterabe cylindrique (24) selon  lesdits segments (30)
formant un quart de sphb- un angle (y) compris entre environ 1 et 10.
re s'etendant a partir de la paroi laterale (24) de 10     I'axe
longitudinal (Y) de la bouteille sont Inclinees 5. Bouteille (10) moul6e
par soufflage selon l'une     d'un angle d'environ 100 par rapport A un
plan quelconque des revendications I A 4, dans la-      coupantl'axe
longitudinal (Y) dela boutoille (10). quelle ladite deuxibme partie
inciinee (42) de chaque element (28) en saillie vers le bas et   12.
Bouteille moulee par soufflage selon lune quel- s'etendant en arc de cords
est d6cal6e axiale-  15  conque des revendications I A 11, dans laquelle
ment vers le bas sur une distance suffisante par   la base (26) est en
outre dMfinle par une partie *Iintermbdiaire du segment annulaire (44)
sonsi-   (52) plus epaisse s'endant du bord Interleur de blement vertical
et est Inclinee selon un angle (8)  la premiere partie inciinee (40) A
I'arete infdieure tel quo la deuxieme partle inciinee (42) est copla-  du
segment annulaire (44) sensiblement vertical naire A une ligne tangents a
l'un des segments  20  assembie A la douxieme partie inclinee (42), la
hemisphdriques opposes s'etendant depuis la        partie plus epaisse (52)
presentant une epais- paroi laterale cylindrique (42) vers l'axe longitu-
sour comprise entre 2 et 5 fois l'6palsseur de la dinal (Y) de la bouteille
(10).                    parol laterale (24) de la boutbille (10). 6.
Bouteille moules par soufflage selon la revendi-  25  13. Bouteille moulde
par soufflage selon l'une quel- cation 3, dans laquelle ladWto deuxibme
partle In-  conque des revendications I a 12, la base btant cine6 (42) est
Inclinee selon un angle (8) sup6-   ddfinle par une surface interieure (50)
et une sur- rieur A 100 par rapport A un plan perpendiculaire  face
extirieure (36), dans laquelle chacun des A l'axe longitudinal (Y) de la
boutoille (10).     elements (28) en saillie vers le bas et s'tendant 30
on arc de cercde de la surface extbrbeure (36) in- 7. Bouteille moulde par
soufflage selon Ia revendi-    clut par ailleurs une partie de parol (48)
exterieu- .: :. .   cation 6, dans laquelle laditb deuxilme partie in-  re
Inclineo, entre la paroi latdrale (24) cylindrique dmin6 (42) de
chacun.desdits elements (28) en      otla partle (46)
radialementextdrieuree tcourbbe *         saillio vers le bas et s'etendant
on arc de cords   vers le haut, etdons laquelle la surface intbrieure est
Indinee selon un angle (8) d'environ 100 par  35  (50) est espacee de
manibre substantiellement rapport A un plan perpendlculaire A l'axe
longitu-  rbgullire de Ia parol extdrieure de jonction entre dinal (Y) de
la boutblle (10).                     Ia seconde partie Indinee (42) etde
la partie (46) radialement extbrieure et courbe vers le haut, de- 8.
Bouteille moulbe par soufflage selon l'une quel-   finissant l'tebndue la
plus basso de chaque 616- * K conque des revendlcations 5 a 7, dans
laquelle  40        ment (28) en sailite vers le bas, en allant vers le
ladite premiere partie inclinbe (40) et ladite     haut, vers la jonction
avec la paroi latbrale (24) deuxieme partie indinee (42) de chaque elbment
cylindrique. (28) en saillse vers le bas et s'tendant en arc de cercle sont
Indinbes selon Is meme angle (8).   14. Boutbille moulbe par soufflage
selon l'une quel- 4S      conque des revendications I a 13, la base etant
9. Boutoille moulde par soufflage selon l'une quel-    dMfinis par une
surface Intbrieure (50) et une sur- conque des revendications I A 8, dans
laquelle     face exterieure. (36), dans laquelle la surface in- chacun des
segments (30) formant un quart de       tbrieure (50) s'amincit de maniere
rbguliere A par- sphere s'btbndant depuls la parol latbrale (24) A  tir de
la surface exterieure (36) sur la longueur I'axe longitudinal (Y) de la
bouteille couvre un arc  50  des segments (30) formant un quart de sphere,
(ca) d'environ 10.                                s'1oendant de la parol
latdrale (24) cyllndrique A un point contigu A l'axe longitudinal (Y) de la
bou- 10. Boutelle moulte par soufflage selon l'une quel-   teille (10).
conque des revendlcations I A 9, dens laquelle la surface exterieure (36)
inclut par ailleurs des fa-  55 cettes radiates (32) fuslonnant avec les
cotM des- dits dldments (28) on sallie vers bas et s'bten- dant en arc de
cords, lesdits segments (30) he- 8 1 IIIUII 111!111!1 1111! 11 11!1.    


