By MOL DA CONTAI NER Fi el d of the Invention The present invention rel ates
to containers and, in particular, to such contai ners which areRInnEgma{_g
bl ow nol ded and whi ch have a radial base reinforcement structure.
Background of the Invention Wth the advancenent in techniques for the
production of plastics, containers nmade fromplastic materials have been
gradual | y repracing the grass contai ners used in the pasff]
dlsadvantages thgﬁl &ﬁﬁ acalCh gl ass bottles are frg
heavy in weight, tcon3|derat|ons of safety,

t he shi ppi ng and ts. In view of environnent protectlon
recycling of res e has becone a common subject for al

manki nd. The present |nvent|on has thus provided a container which is nade
.froma synthetic plastic, in particular, polyethylene

IMPROVED INTEGRALLY BLOW MOLDED CONTAINER

HAVING RADIAL BASE REINFORCEMENT STRUCTURE

Field of the Invention

The present invention relates to containers and, in
particular, to such containers which are-integrally blow molded
and which have a radial base reinforcement structure.

Background of the Invention

With the advancement in techniques for the production of
plastics, containers made from plastic materlals have been
gradually replacing the glass containers used in the past due to
the disadvantages of the fact that such glass bottles are fragile
and relative heavy in weight, and under the considerations of
safety, convenience and the shipping and production costs.

In view of environment protection, recycling of resources
for reuse has become a common subject for all mankind. The
present invention has thus provided a container which is made
.from a synthetic plastic, in pqgticu}ar, polyethylene .
‘terephthlate. A preform is first injection molded as a test ‘tube,

. and the required container is obtained by designing suitable
. molds matching the desired shape of the bottle, and having the
preform softened by heating (generally at temperatures between 90
and 110 degrees C),:and then the container is foymed by means of
~ blow extension.

' " The primary object of the present invention is to.provide
an-integrally blow molded container made of a synthetic resin
having a base reinforcement structure. Such a container, in
addition to capable of standing-upright stably without requiring
the support by a bottom cup made from another material, can
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terephthlate. A preform is first I njection nolded as a test tube, and the
requi red container is obtained by designing suitable nolds.mtching the

desired shape of the bottle, and having the preform soft ghgg;d¥rbBeptinBBEEN

(generally at tenperatures between 90 and 110 degrees C) |pnd t kgiprie®p

cont ai ner This SkeetrHueHech s of blow extension. The pri ' ‘
present in )rovide an integrally blow nol ded contai ner made of
a synt heti a base reinforcenent structure. Such a contai ner,

in addition to capabl e of standing upright stably without requiring the
support by a bottom cup nmade from another material, can W t hstand the -
i nternal pressure in the bottle (in general, up to 5 kg/cn) and the inpacts

of external forces, thus preventing deformation and breakage of the
cont ai ner body. i : ey

withstand the internal pressure in the bottle (in general, up to
5 kg/cm) and the impacts of external forces, thus preventing.
‘deformation and breakage of the container body. Moreover, the
container of the present invention is integrally blow molded,
thus avoiding the disadvantage with currently available
containers that it is difficult to separate the different
materials after the containers'have been recovered, thus reducing
the difficulties with recovery and processing of the bottles so
as to achieve the advantage of easier recycling of resources for
reuse. . ‘

The features and advantages of the present invention will
become apparent from the comparison of the containers of the

present invention with those designed according to conventional
“techniques.

Brief Description of the Drawings

The differences between the present invention and the
onventional techniques can be better understood from the
following description taken in conjunction with the accompanying
draﬁings, in which: .

Fig. 1 is a cross section view of the base of a
conventional container; ’ ' '

Fig. 2 is a cross section view of the base of another

: convenﬁioqal container;

Fig. 3 is a side elevation view of the container (having
Five Tfeet) of an embodiment according to the present. invention; '

Fig. 4A is’albottom view of the container shown in Fig. 3;

Figs. 4B and 4C are side elevation views,'respeétively, of
the’ bottom portion of the container of Fig. 3 as seen in the
direction of Fig. 4A; }

Fig. 5 is a cross Section-view taken along the line 5§ - 5
in Fig. 4a; ' .

Fig. 6 is a bottom view of the container (having four
feet) of another embodiment of the present invention;

"Fig. 7 is a cross section view taken along the line 7 ~7
in Fig. 6;



Moreover, the container of the present invention is integrally blow nolded,

t hus avordimgthe disadvantage with currently available containers that it
is difficulst f.o separate the different materials after the. containers have

been recovered, thus reducing the difficulties with recovery and processing
of the bottles so as to achieve the advant age of easier recycling of
resources for reuse. The features and advantages of the“present .invention
wi || becone apparent fromthe conparison of the containers of the present
invention with those designed according to conventional techniques. SUMVARY
OF THE INVENTION It is an object of the present invention to aneliorate one
or nore disadvantages of the prior art. According to one aspect of the
present invention there is provided a base structure for a container for
soft drinks having, a tubular side wall of a first dianeter which is

connected to a boft9+e8pbfP THFY sﬁ&EP’bf’Fﬁ‘étW@“dj‘r?Bgl e 4108 §0b8havi ng a

subst ant i al 31y Figatéxciandul ar surface; a plurality of enlarged feet . ext endi ng
downwar dly and raghical byid rivabtten fiew drathe ohthendiodyaving bk rﬁeaail ng at

sai d hub, t‘l;? Sedsf ﬂotﬁ@f eRbafiind 5F%he present invention.

- et e esc tion of the Preferred bo

Referring to Fig. 1, there is shown the base structure of

a conventional integrally formed five~foot havng a recesses base,
the base 10 comprising a supporting surface 11 for standing and a
recessed portion 12. When filled with soft drinks containing
arbon dioxide, the supporéiné surface 11 and the recessed portion
can not withstand the internal pressure w1thin the contalner,
causing the base of the container to bulge outwardly undexr
porssure as shown in phantom line 13. While the supporting
surface 11 is designed to have a plurality of feet for standing
and the profile of the feet prov1des crimped arcuate surface
which helps to reinforce the bottom‘structure of the container

" and the bottle body to stand, in face, even though the recessed
portion 12 is intensively reinforced along the inner side of the
foot surfaces, the recessed portion 12 shown in Fig. 1 eventual
will be unable to withstand the internal pressure and become
bulged out with the result that the contalner can not stand
stably and tends to tip over easily. Moreover, the bulged bottom
is essen;&ally subjected force unevenly at various points.and
cracks and bottle breakage-occur easily at pqrfions which are
1mperfect1y drawn and hence weak in strength. Such a base
tructure is not suitable for containers having internal pressure
‘but’ can be used.pnly for containers without pressure when being
filled, such as bottles for mineral water, soy bean sauce,
seasonings, etc.

Referring to Fig. 2, there is shown the base structure of
another conventional integrally formed container having a base 20
' comprising feet 21, a supporting surface 22 for standing, ribs
23, and a recessed hub 24. When such containers are filled with
soft drinks containing carbon dioxide, the foot surfaces, the



fformag into a sole, said soles constituting discrete supporting surfaces
havi ng a second dianeter smaller than said first dianeter; and a plurality

of ribs -between said feet extending downwardly and radially inwardly from

sai d bOtLLQ‘QQQX~L$—23231$¥ErOWinent nmanner and terminating at said hub,
t he base of .each o ' s formng a web, said webs being interposed
bet ween sai d .sol:és such that when the supporting surfaces conprising said

sol es support ‘the-container on a horizontal plane, sai d webs being above
said horizontal plane and said webs forfning into a discrete circle having a
third dianmeter smaller than the second dianeter; said hub having on its
circunference said enlarged feet and said webs, which are disposed
alternately relative to each other in a ring shaped arrangenment with the
hub as the %gpter. @ﬁief-Descréﬁ%ion of the EXamAQ%; The di fferences

bet ween t hé PFPesBift PRRSFEFTTHE BB TaTe nebASHEFRRth eelthritks can be better
under st ood HresArshand grildwbegpugcbelded: puln asakbown rincpimntont Liore 251 h' t he
accompanyi renclr 8\bazgSstruetibe CRitliids fediced B6OESH 88E4 id2Nttd @Wepf the base
of a conveniy @nalrGARiRidiGhetdt df the éi:?cﬁrags&éae%to{nggse\él gpt?nfe the base of
anot her Cons\(:%ggzl:gﬂz%l fecgt t gﬁg %:re;duced' distance from the hub 24 of the
A recessed bottom to the supporting surfaces 22 for sténding, has
lowered stability for standing when béing filled with contents
under pressure such that the containers very easily become tipped
over when being transported on a convefor belt. Even placed
still, they"often can not stand up when being hit by a slight
external force. Another adverse factor is that when such
containers as shown in Figs. 1 and 2 are used as bottles for soft
drinks containing carbon dioxide and placéd under circumstances
of high temerature and humidity, cracks easily occur in the base
due to the imperfect extension of the bottle base by blow
- molding. It is particularly so in places located in the subtropic
-zone such as Taiwan where the temperature in the summer Season
often rises to as high as above 35 degrees C and the relative
hunidity may be well over 80%. In view of such conditions, soda
~ water packed in plastic containers typically must be inspected
~ every 12 weeks when stored at temperature of 22 degrees C or -
every 4 weeks when stored at temperature of 35 degrees C,
requiring‘that the penetration of the gds in the container should
never éxceed 15%. Thefefpre, the base 20 of the conventional
contaiﬁe:g:as shown in Fig. 2 not only easily tend to crack, but
also the cracks will graduaily spread if stored in such z
circumstances for long period of time such that the gas
pentration will accelerate. 2s a result, it will be impossible to
maintain: the standérd of the products. Even worse, after the -
cracks have spread, the bottom of the bottle will break such that
the contents will spill and other products stored in the sahe
‘place will ke affected.
In an attempt to solve the problem with the integrally
formed containers filled with carbonated drinks which crack due
to high internal pressureuan& high ambient temperature and
humidity, the present invention provides a biaxial stretching
plastic container which is an improvement of the conventional



Fig. 3 iS_éLiﬁiELjﬂjﬂEﬂjjq%_![GMIOf the container (having five feet) of an
enbodi nent according to the present invention; Fig. 4Ais a bottomview of

t he contaimer shown in Fig.: 3; 2a Figs. 4B and 4C are side elevation
vi ews, respectively, of the bottom portion of the container of Fig.
seen in the direction of Fig. 4A; Fig. 5is a cross section view taken

along the line 5 -

(having four feet) of another enbodinment of the present invention;
is a cross section view taken along fh2 Tine 7 - 7 in Fig. 6;

base structure as shown in Figs. 1 and 2 and which will be

3 as

5in Frg 4A;, Fig. 6 is a bottomview of the contai ner

Fig. 7

described in detail hereinafter in conjunction with the drawings.

As shown in the side elevation view of Fig. 3, an
embodiment of the present invention is in the shape of a bottle
suitable for holding carbonated drinks, the bottle comprising a
mouth 29, a body 30, and a base 31, the mouth 29 having threads
which mate with the threads on a cap so as to ensure that the
contents in the container is prevented from ieaking. Below the
mouth is the bottle body 30 which is a hollow tubular

‘body extending downwardly to be connected to the base 31.

As shown in Fig. 3, the base structure 31 of the present
inventicn comprises five hollow enlarged bottle supporting feet
32, ribs 34, same number of webs 35 and a hub 36, the feet, the
ribs, and the webs all extending outwardly in a radial ring
shaped arrangement with the hub 36 as the center. As shown in
Fig. 3, the outer wall of the base extends up toward the the
bottle base in the shape of a dome, the apex_cf the dome being a
slightly'recessed round surface (approximating a spherical
surface) which is the hub 36 as shown in Fig. 3.

' In Fig. 4A, the bottom view of the present invention as
shown in Fig. 3, the hub 36 has on its circumference the toes 38
of the enlarged feet 32'and the webs 35- disposed alternately
relatlve to each in a ring shaped arrangement with the hub 36 as.
the center. The face .of each of the feet has a toe 38, a sole 37,
and two siges 39, wherein the the soles 37 serve to support the-

.container in a standing postion, the rear edge smoothly extending

up sharply to an ankle 33 which is approximately in the shape of
an 1nverted trlangle, and the front edge of each of the toes 38
belng connected to the circumference of the hub 36. It is to be
noted that although the soles are shown in the shape of a.
rectangle having rounded corners, they can be a trapezoid, a
circle, or in other suitable shepes, and the soles 37 may have
corners before being blow molded into shape because of the molds,
and the corners will be smoothed out after blow molding. The face
of each of the webs 35 is flat, short, and recessed between
adjacent enlarged feet to be connected to the sides 39 of the

feet, and the front edge of each of the webs 35 is also connected



-3- Fig. 8 is a cross section view taken along the line 8 - 8 in Fig. 6;
and Fig. | vi ew of the container (having six feet) of stil

anot her eﬂQ@gLQEQLL%iﬁéggfﬁLﬁsent i nvention. Detailed Description of the
Preferred Enbodi nmen tng to Fig. 1, there is shown the base structure
of a conventional integrally fermed five-foot havng a recesses base, the
base 10 conprising a supporting surface 11 for standing and a recessed
portion 12. Wen filled with soft drinks_containing arbon dioxide, the
supporting surface 11 and the recessed portion can not w thstand the
internal pressure within the container, causing the base of the container

to bul ge outwardly under.porssure as shown in phantomline 13. Wile the
supporting surface 11 is designed to have a plurality of feet for standing

and the prhi {fe Wirkifedrofibe OV GRLC P LI HRUEE Sk Bfifagea

witn the rear edge of the webs 35 and disposed alternately
_ relative to the feet in a ring shaped arrangement and recessed

relative to the enlarged feet 39 to be connected in parallel to
the sides, the arcuated rib face being originated from the rear
edge of the web and smoothly extending up sharply to form into
the bottle body 30, and the ribs 34 being also disposed
alternately relative to the feetin a ring shaped arrangement.

' From the foregoing, the bottle bottom structure 31 of the
present invention provides toes 38 and web 35 for the enlarged
feet 32 in combination with the hub 36, enabling~the.bott1e
bottom structure 31 of the present invention to better withstand
internal pressure and to prevenﬁ stress cracks due to
insufficient extension of the container bottom portion from
occurring. '

Figs. 4B and 4C are side elevation views, respectively, of
the bottom portion of the container of Fig. 3 as seen in the
direction of Fig. 4A. It can be seen that the ribs 34 are
Ainterposed between the enlarged feet 32 and container is
supported by the plane composed of the feet 32 and the soles 37.
The ribs 34 extend downwardly to - adjacent to the webs 35 and the
webs 35 extends toward the hub 36 to be'forned into projections
between the hub 36 and the soles 37 in radial configuratxon and
alternated with the soles 37 in ring shaped arrangement. ’

In_order for the container of the present invention to
better withstand the internal pressure, both_.the ribs 34 and the
webs 35 are designed to be interposed between the enlarged feet
and the faces of the ribs and the webs are required to have the
laréest possible width. According to tests and analysises, 4.
width of 8 mm to 15 mm, for example, is most .suitable for the 2
liter container for carbonated drinks. '

Referring to Fig. 5, the cross section view of the presnet
invention taken along line 5§ - 5 of Fig. 4A, the features of the
present invention will be better understood wherein the cross
section § - § of the entire base is composed of the cross section
lines of the ankles 33, the soles 37, the toes 38, the hub 36,
the wehs 35, and the ribs 34 which extend further up to the wall

-



whi ch. hel ps tg_LﬁLnLngg~;2§e23;Lon1structure of the container and the
bottl e body nd, 1n ; en though the recessed portion 12 is

i ntensively reinforced: the inner side of the foot surfaces, the
recessed portion12. shomm in 1 eventual will be unable to wthstand
the internal pressure ‘and becore bul ged out with the result that the
contai ner can not stand stably and tends totip over easily. Mreover, the
bul'ged bottomis essentially subjected_force unevenly at various p0|nts and
cracks and bottl e breakage occur easFTﬁ at portions which are inperfectly
drawn and hence weak in strength. Such a base tructure is not suitable for
contai ners having internal pressure but can be used only for containers

wi t hout pressure when being filled, such as bottles for mneral water, soy

bean sauce,,,s | IR ol thQ L chiasdiyn the base
structure OT1 g@%%“l gg%onjg‘tg%f I%%&F&{Ar#] 9 ?%r?urfeggconfaﬁner EQ.VI ng a base
20 th the present invention, the mooth continuous cross sect

composed of the angles 33, the soles 37, the toes 38, the hub 36,
the webs 35, the ribs 34, and the wall 31 of the container is a
continuous pressure resistant surface as shown in solid line 40

. wherein the vertical distance from the central “point" of the hub

. 36 to the point on the plane where the enlarged feet stand is
preferably 3 mm to 6 mm. On the cross section 5 - 5, the surface
connecting the hub 36 and the toes 38 is a slant surface instead
of an arcuate surface considering that in the arcuate surface
design used in conventional technique, imperfect extention and
thickness accumulation of the container wall may easily occur
when internal pressure is generated after the container has been
filled with gas, which may be avoided in a slant surface design.
The webs 35 are designed to have an arcuated surface for
increasing total surface area of the cross section and being
engaged with the ribs 34 and the bub 36, which is desirable for
respectiﬁe continuous surfaces in the regions of the rihs?§4,_the
webs 35, and the hub 36 to fully extend. In contrast, in
conventional technique, there exists only one arcuate surface of
the rib, which naturally causes imperfect extension to-occur very
easily. The above cross section design is particularly capable of

preventing fhé stress cracks due to imperfect extension from
occurrlng in the position of the “hub“ where the pouring gate of
the test tube shaped preform. (the feed:.ng gate for 1nject1ng the
preform) is located. :
According to another feature of the present 1nvent1on as
shown in solid 11ne 40 in Fig. 5, after the container has been
filled with carhqnfdioxide, the base will become bulged as shown
in phantom line 41. While. the base of the container bulges
slightly, the area for the base of the container to stand will
not be affected, that is, in addition to the soles 37 engaging
the standing surface, there are sufficient gaps between the toes
38 and the standing plane to form into supporting surfaces to
facilitate stable standing. Regardless of the fact that the
flatter the base is, the easier it is for the container to stand,
actually it is extremely difficult for the thin wall of the



conpr.i sing feet 21, a supporting surface 22 for standing, ribs 23, and a
recessed hub 24. When such containers are filled with soft drinks
cont ai ni ng carbon di oxi de, the foot surfaces, the - 4 - ribs, and the
recessed hub can not withstand the internal pressure and will become bul ged
out as shown in phantontllne 25. Such a base structure, with its reduced _
bottom area of the feet (i.e., reduced diameter of the circular area i}
conposed of the supporting feet) and rgduced di stance from-the hub 24 of
the recessed bottomto the supporting surfaces 22 for standing, has | owered
stability for standing when being filled with contents under pressure such
t hat the containers very easily becone tlpped over when being transported
on a conveyor belt. Even pl aced

container not to become bulged and to maintain flat such that the )
container can stand. It is rather practical to have the base '
formed with a plurality of foot shaped supporting surfaces which
serve the purposes for both standing and pressure resistance.
Therefore, the container will not become tipped over when
transported on the conveyor belt and can stand stably when placed
on the shelf, which meets the requirements in practice.

As shown in Fig. 6, the present invefition can be disposed
in a four foot configuration. The hub 36’ has on- its
circumference the foes 38’ and the webs 357 disposed alternately
relative to each in a ring shaped arrangement with the hub 36/ as
the center. The face of each of the feet has a toe 387, a sole
37/, and two sides 39, wherein the the soles 37’ serve to
support the container in a standing postion, the rear edge
smoothly extending up sharply to an ankle 33/ which is
approximately in the shape of an inverted triangle, and the front
edge of each of the toes 38’ being connected to the circumference
of the hub 36’. It is to be noted that altheugh the soles are
shown in the shape of a rectangle having rounded corners, they
can be a trapezoid, a circle, or in other suitable shapes, and
the soies 37/ may have corners before being blow molded into
shape because of the molds, and the corners will be smoothed out
after blow molding. The face of eacﬁ of the webs 35/ is flat,
short, and recessed between adjacent enlarged feet to be
connected to the sides 39/ of the feet; and the front edge of
each of -the webs 35’ is also connected to the circumference of
the hub. The ribs 34/ are each engaged with the rear edge of the
webs '35/ and dlsposed alternately relative to the feet in a ring

' .shaped arrangement ‘and recessed relative to the enlarged feet 39°
to be connected in parallel to the sides,” the arcuated r1b face
being originated from the rear edge of the web and smoothly
extending up sharply to form into the bottle body 30, and the
ribs 34’ being also disposed alternately relative to the feet in
a ring shaped arrangement.

. Referring to Fig. 7, the cross section view of the presnet
invention taken along line 7 - 7 of Fig. 6, the features of the
second embodiment of the present invention will be better



still, they often can not stand up when being hit by a slight external
force. Another adverse factor is that when such containers as shown in
Figs. 1 and 2 are used as bottles for soft drinks containing carbon dioxide
and pl aced under circunstances of high tenerature and hum dity, cracks
easily occur. in the base due to the inperfect extension of the bottle base
by bl ow nolding. It is particularly so in places |ocated in the subt ropi ¢
zone such as Taiwan where the tenperaturg in the sumrer season oftqn ri ses -
to as high as above 35 degrees C and the relative humdity may be wviel | over
80% In view of such conditions, soda water packed in plastic containers
typically nmust be inspected every 12 weeks when stored at tenperature of 22
degrees C or every 4 weeks when stored at tenperature of 35 degrees C,

requi 3' ng | hataetraeoaaaasaf@;ﬂ gggqézmtsgesg@aom yﬁt 60 el %g{]itrgr%e%g gevel

?)r(]CE?g. 5 ?]O%pmce?r ?egeasﬂg ‘i’é’ﬁﬁ §4¢c Q:é.f:aclre.nesu? -the ankles. 337, the soles

: 37/, e toes 38/, the hub 36/, the toes 38/, the soles 37/, and
the toes 33/, which extend further up to the wall 31’ of the
container. According to a number of tests conducted with the

. present invention, the smooth continuous cross section composed
' of the angles 337/, the soles 37/, the toes 38/, the hub 367, the

toes 387, the soles 377, and. the toes 337, is a continuous .
pressure resistant surface as shown in solid line 42. Referring
to Fig. 8, the cross section view of the presnet invention taken
along line 8 ~ 8 of Fig. 6, the features of the second embodiment
of the present invention will be better understood the cross
section 8 - 8 of the entire base is composed of the other cross
section lines of the ribs 34/, the webs 35, the hub 36/, the
webs 35/, the ribs 34/, which extend further up to the wall 31¢
of the container. According to a number of tests conducted with
the present invention, the smooth continuous cross section
composed:of the ribs 34/, the webs 35, the hub 36/, the webs
357, the ribs 34’ is a continuous pressure resistant surface as
shown in solid line 42, wherein the vertical distance from the
central “point" of the hub 36 to the point on the plane where the
enlarged feet stand is preferably 3 mm to 6 mm. On the éross
section 7 - 7, the surface connecting the hub 36/ and the toes’
387 is a slant surface instead of an arcuate surface éonsidering
that in the arcuate surface design used in conventional
techniqué:-imperfect extention and thickness accumulation of. the
container wall may easily occur when internal pressure is
generated after the container has- been filled with gas, which may
be dvoided in a slant surface design. The webs 35/ are designed
to have an arcuated surface for increasing total surface area of
the cross section and being engaged with the ribs 34’ and'the hub
36’, which is desirable for respective continuous surfaces in the
regions of the ribs 34/, the webs 35, and the hub 36’ to fully
extend. In contrast, in conventional technique, there exists only
one arcuate surface of the rib, which naturally causes imperfect
extension to occur very easily. The above designs of cross
section 7 - 7 and 8 - 8 are particularly capable of preventing



al so the cracks will gradually spread if stored in such circunstances for
fong period of tinme such that the gas pentration will accelerate. As a
result, it " will be inpossible to nmaintain the standard of the products.
Even worse, after the cracks have spread, the bottom of the bottle wll
break such that the contents wll spill _and other products stored in the
sane place will be affected. In an attenpt to solve the problemwth the
integrally formed containers filled with carbonated drinks which crack due
to high internal pressure and high anbient tenperature and humdity, the
present invention provides a biaxial stretching.plastic container which is

an i nprovenent of the conventional base structure as shown in Figs. 1
and 2 and which will be :

- 10 -

the stress cracks due to imperfect extension from occurring in
the position of the "hub" where the pouring gate of the test tube
shaped preform (the feeding gate for injecting the preform) is
located. -
Also, fhe present can be disposed in a six foot
configuration wherein there is formed a smooth pressure reistant
- surface similar to that of the four foot configuration as shown
in Fig. 6. The continuous pressure resistant surface can be in-'a
foot symmetrical and rib symmetrical arrangement, the features of
which can be known from the description of Figs. 6 - 8 and hence
are not further explained.

- According to a common feature of the embodiment of the
present invention, after the container has been.filled with °
carbon dioxide, the base will become bulged as shown in solid
line 40 to phantom line 41 in Fig. 5, solid line 42 to phantom
line 42 in Fig.. 7, and solid- line 44 to phantom line 45 in fig.
8. While the base of the container bulges slightly, the area for
the base of the container to stand will not be affected, In each
of the embodiments, the soles each can enagage the standing plane.
and there are sufficient gaps formed between the toes.and the
‘standing plane to facilitate stable standing. .

While the preferred embodinment has been described.in
detail, it should be understood that the present invgntion'is not
linited to the exact structure and method as-described
hereinbefore. Various changes and modifications can be made
without départing from the spirit and scope as set forth in the
appended Claims. '

B i
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descrjbed in detail hereinafter in conjunction with the draw ngs. As shown
i'n the side el evation view of Fig. 3, an enbodi ment of the present
invention is in the shape of a bottle suitable. for hol di ng carbonat_“
drinks, the bottle conprising a nouth 29, a body 30, ang

nout h 291ﬂﬂn1urﬁ+w{EmE;MMLch mate with the threads on
ensure tha&hg nfents in the container is prevented .
t he nouth W 30 which is a hollow tubul ody extendi ng

domnmardly to t he' base 31. As shown in Fig. 3, the base
structure 3 i nvention conprises five hollow enlarged bottle
supporting feet 32, rlbs 34 same nunber of webs 35 and a hub 36, the feet,
the ribs, and the webs all extending outwardly in a radial ring shaped
arrangenment with the hub 36 as the centef; -As shown in Fig. 3, the outer
wal | of the base extends up toward the the bottle base in the shape of a
done, the apex of the done being a

CLAIMS:

1. A base structure for a container for soft drinks having a
tubular side wall of a first diameter which is connected to a
bottle body, said base structure comprising:

a plurality of enlarged feet extending downwardly and
radially inwardly from said bottle body and terminating at a hub,
the base of each of said feet forming into a sole, said soles
constlﬁutlng discrete supporting surfaces having a second
diameter smaller than said first diameter;

a piurality of ribs between said feet extending downwardly
and radially inwardly from said bottle body in a more prominént
manner and terminating at said hub, the base of each of said ribs
forming into a web, said webs being interposed between said soles
such that when the supporting surfaces consisting of said soles
support the container on a horizontal plane, said webs being
above said horizontal plane and said webs forming into a discrete
circle having a third diameter smaller than the second diameter;
and . , .

'-'a hub roughly in the shape of a flat sphere having on its
-cirqumﬁérence said enlarged feet and said webs disposed
alternately relative to each other in a ring shaped arrangement
with the hub as- the center.

2. The base structure as .set forth in Claiﬁ'l} wherein said
enlérged feet eagh-include a sole, a toe and two sides and said
toes being connected to the hub to be a slant surface which may
avoid cracks occurring due to stress concentration.

- 3. The base structure as set forth in Claim 1, wherein said
webs are each designed to have an arcuated surface serving to be
engaged with the ribs and the hub, which is desirable for the

continuous surface formed of the ribs, the webs, and the hub to

extend.
* c L M S *




slightly recessed round surface (approximating a spherical surface) which
Is the hub 36 as shown in Fig. 3. In Fig. 4A the bottomview of the
present invention as shown in Fig. 3, the hub 36 has on its circunference

the toes 38 of the enlarged feet 32 and the webs 35 disp E———
relative to each in aTi ped arrangement with the h thg@@—gchhiéASB EN

center. TheTMBGmm@ﬁ% the feet has a toe 38, a sol ¢ 37, BERLAGEDsi de
39, wherein t dserve to support the container 1n a standing -
posti on, the tth extendi ng up sharply to an ankle 33 which
IS apprOX|nate y pe of an inverted triangle, and the front edge

of each of the toes 38 bei ng connected to the circunference of the hub 36.
It is to be noted that although the soles are shown in the shape of a
rectangl e havi ng rounded corners, they.cqa be a trapezoid, a circle, or in
ot her suitable shapes, and the sol es 37 may have corners before being bl ow
nol ded i nto shape because of the nolds,

4. The base structure as set forth in Claim 1, wherein said
enlarged feet and said ribs are disposed alternately relative to
each other and surround adjacent said hub with the feet being
opposed to the ribs so as to form into a continuous smooth

surface by the extension of the enlarged feet, the hub, the webs
and the ribs. '

‘5. The base structure as set forth in Claim 1, wherein said
enlarged feet and said ribs are disposed alternately relative to
each other and surround adjacent said hub with the feet being
‘opposed to feet and the ribs being opposed to ribs so as to form
into a continuous smooth surface by the extension of the enlarged
feet, the hub, the enlarged feet in a foot. symmetrical
configuration and a continuous smooth surface by the extension of
the ribs, the webs, the hub, the ribs, the webs in a rib
symmetrical configuration. .



and tRe corners will. be smoothed out after blow nolding. The face of each
of the webs 35 is flat, short, and recessed between adjacent enlarged feet
to be connected to the sides '39 of the feet, and the front edge of each of
the webs 35_is also connected -6- to the circunfere Siicapiicispaan
ribs 34 are each engaged with the rear edge of the web

alternately B@mR céeet in a ring shaped arra Eﬁﬁél______*~
relative to t t 39 to be connected in parls The sides,
t he arcuated originated fromthe rear edge of the web and

S

snoot hl y extendlng up arp y to forminto the bottle body 30, and the ribs
34 being al so disposed alternately relative to the feetin a ring shaped
arrangement .
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. IMPROVED INTEGRALLY BLOW MOLDED CONTAINER
HAVING RADIAL BASE REINFORCEMENT STRUCTURE
ABSTRACT

~ . A container made from a synthetic resin, in particular,
polyethylene terephthlate“ The resin, after having been dried, is
first injection molded into a preform like a test tube, and then
softened by heating, and finally the required container is made
by using the blow drawing technique in combination with a meold
designed éccording the present invention for integrally blow
molding containers having a radial base reinforcement structure.
Said base reinforcement structure of the container comprises
radially arranged enlarged feet, webs, and ribs, and a hub. In
such a design, the hub extends outwardly into a radial
configﬁrétion, with the enlarged feet supporting the weight of
the bottle body, the portions between the feet serving as the
webs, the feet and the webs being arranged alternately relative
to each other in the shape of a ring; ‘the ribs engaging the front
edges of the webs and recessed relative to the enlarged feet and
extendlng smoothly to become the wall of the bottle, and arranged -
alternately relative to the enlarged feet also in the shape "of a
ring. In addxtlon to providing good stability for the contalner
to stand uprlght ‘the radial base reinforcement structure
enhances the capability of withstanding the internal pressure'end
the impacts of external forces, thus preventing déformaéion and
breékage of the;boﬁtle. Therefcre, the container of the pre;ent
invention is paréiculaxly suitable for use as: bottles for
carbonated beverages or as containérs where reinforcement of the
base stricture is required.



"Om't he foregoing, the bottle bottomstructure 31 of the present invention
provi des toes 38 and web 35 for the enlarged feet 32 in conbination with
the hub 36, enabling_the bottle bottomstructure 31 of the present
invention to better withstand internal pressure and to prevent stress
cracks due to insufficient extension of the container bottom portion from
occurring. Figs. 4B and 4C are side:el evation views, respectively, of the
bottom portion of the container of Fig. 3 as seen in the direction of Fig.
4A. It can be seen that 'the ribs 34 arje interposed between the enl arged
feet 32 and container is supported byl[8he pl ane conposed of the feet 32 and
the soles 37. The ribs 34 extend dowmwardly to adjacent to the webs 35 and
the webs 35 extends toward the hub 36 to be formed into projections between
the hub 36 and the soles 37 in radial configuration and alternated with the
soles 37 in ring shaped arrangenent.

FI1G. 2
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in order for the container of the present invention to better wthstand -t he
i nternal pressure, both the ribs 34 and the webs 35 are designed to be '
i nt erposed between the enlarged feet and the faces of the ribs and the webs
are required to have the | argest possible wdth. According to tests and
anal ysises, a width of 8 nmto 15 nm for exanple, is nost suitable for the
2 liter container for carbonated dtinks. Referring to Fig. 5, the cross
section view of the presnet inventiQQ.gaken along line 5 - 5 of Fig. 4A
the features of the present invention'w |l be better understood wherein the
cross section 5 - 5 of the entire base is conposed of the cross section

| ines of the ankles 33, the soles 37, the toes 38, the hub 36, the webs 35,
and the ribs 34 which extend furt her, t he wal |
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17- 31 of . the container. According to a nunmber of tests conducted wth the
present invention, the snooth continuous cross section conposed of the
angl es 33, the soles 37, the toes 38, the hub 36, the webs 35, the ribs 34,
and the wall 31 of the container is a continuous pressure resistant surface
as shown in solid line 40 wherein the vertical distance fromthe centra
"point" of the hub 36 to the point-on the plane where the enlarged feet
stand is prefeerably 3 mnmmto 6 nm On the cross section 5 - 5, the surface
connecting the hub 36 and the toes 383r5 a-slant- surface instead of an
arcuate surface considering that in the arcuate surface design used in
conventional technique, inperfect extention and thickness accunul ati on of
the container wall may easily occur wBh iaéer al pressure is generated
after the container has been fild ed mﬂ“h g i.ch may be avoided.in a

sl ant surface design. The webs RO O %gve an arcuated surface
for




ﬁncréasing tatal surface area of the cross section and being engaged with-
the ribs 34 and the hub 36, which is desirable for respective continuous
surfaces in the regions of the ribs 34, the webs 35, and.the hub 36 to
fully extend. In contrast, in conventional technique, there exists only one
arcuate surface of the rib, which naturally causes inperfect extension to
occur very easily. The above cross:section design is particularly capable
of preventing the stress cracks due La i nper fect. extension from occurring
in the position of the "hub" where t %pouring gate of the test tube shaped
preform (the feeding gate for injecting the preform is |ocated. According
to another feature of the present invention as shown in solid line 40 in
Fig. 5, after the container has been filled with carbon di oxi de, the base
wi || becone bul ged as shown in phantomline 41. Wiile the base of the
contai ner bulges slightly, the area for the base of the container to stand
wil |

T %




ot Be affected, that is, in addition to the soles 37 engaging the standing
surface, there are sufficient gaps between the toes 38 and the standing
plane to forminto supporting surfaces to facilitate stabl e standing.
Regardl ess of the fact that the flatter the base is, the easier it is for
the container to stand, actually it is extrenely difficult for the thin
wal | of the -8- container not to becone bulged and to maintain flat such
that the container can stand. It is rather practical to have the base
formed with a plurality of foot shqgﬁ? supporting surfaces which serve the
pur poses for. both standing and pres e resistance. Therefore, the
container will not becone tipped over when transported on the conveyor belt
and can stand stably when pl aced




on the shelf,. which neets the requirenents in practice. As shown in Fig. 6,
the present invention can be disposed in a four foot configuration. The hub .
36' has on- its circunference the toes 38 and the webs 35 di sposed
alternately relative to each.in a ring shaped arrangenment with the hub 36
as the center. The face of each of the feet has a toe 38, a sole 37', and
two sides 39', wherein the the soles 37. serve to support the container in
a standi ng postion, the rear edge snoothly extending up sharply to an ankle
33" which is approximately in the shapg8of" an inverted triangle, and the
front edge of each of the toes 38 being connected to the circunference of
the hub 36'. It is to be noted that although the soles are shown in the
shape of a rectangle having rounded corners, they can be a trapezoid, a
circle, or in other suitable shapes, and the soles 37" may have corners

bef ore being bl ow nol ded i nto shape because of the nolds, and the corners
wi |l be snoot hed out




after bl ow nol ding. The face-of each of the webs 35" is flat, short, and
recessed between adjacent enlarged. feet to be connected to the sides 39" of
the feet; -and the front edge of each of the webs 35 is also connected to
the circunference of the hub. The ribs 34' are each engaged with the rear
edge of the webs 35" and disposed alternately relative to the feet in a
ring shaped arrangement and recessed relative to the enlarged feet 39" to
be connected in parallel to the sides, the arcuated rib face being
originated fromthe rear edge of the web snoot hly extending up sharply
to forminto the bottle body 30, and the ri'Bs 34' being al so di sposed
alternately retative to the feet in a ring shaped arrangenent. Referring to
Fig. 7, the cross section view of the presnet invention taken along line 7
- 7 of Fig. 6, the features of the second enbodi nent of the present
invention wll be better




-9-"understood wherein the cross section 7 - 7 of the entire base is
conmposed of the cross section lines of the ankles 33", the soles 37", the
toes 38, the hub 36", the toes 38, the soles 37", and the toes 33", which
extend further up to the wall 31" of the container. According to a nunber
of tests conducted with the present invention, the snooth continuous cross
section conposed of the angles 33", the soles 37', the toes 38, the hub

36', the toes 38, the soles 37", and the toes 33", is a continuous
pressure resistant surface as shown in sokid line 42. Referring to Fig. 8,
the cross section view of the presn i nvention taken along line 8 - 8 of
Fig. 6, the features of the second odi nrent of the present invention wll

be better understood the cross section 8 - 8 of the entire base is conposed
of the other cross




A

sé%tf%n lines of the ribs 34', the webs 35', the hub 36',

the webs 35',

ribs 34", which extend further up to the wall 31' of the cont ai ner.

Apcordlng to a nunmber of tests conducted with the pre
snoot h conti nuous cross section conposed of the ribs
the webs 35, the ribs 34" is a continuous

surface as shown in solid line 42, wherein the vertig
"point" of the hub 36 to t he poi nt on the pla ok =
feet stand is preferably 3 mmto 6 mm On the cross sectlon 7 - 7, the

“hub 36’

central

ESSU;f re5|stant

t he

Jit he

e

=fled

surface connecting the hub 36' and the toes 38 is a slant surface instead

of an arcuate surface considering that

In the arcuate surface design used

i n conventional technique, inperfect extention and thickness accumul ation
of the container wall may easily occur when internal pressure is generated
after the container has been filled with gas, which may be avoided in a
sl ant surface design. The webs 35' are dksigned

BLOW MOLDED CONTAINER

Field of the Invention:

The present invention relates to containers and, in
particular, to such containers which are-integrally blow molded
and which have a radial base reinforcement structure.

Background of the Invention

With the advancement in techniques for the production of
plastics, containers made from plastic materials have been
gradually replacing the glass containers used in the past due to
the disadvantages of the fact that such glass bottles are fragile
and relative heavy in weight, and under the considerations of
safety, convenience and the shipping and production costs.

In view of envirdnﬁent protection, recycling of resources
for reuse has become a common subject for all mankind. The
present invention has thus provided a container which is made

.from a synthetic plastic, in pq;ticu}ar, polyethylene .
.tereph@hlate; A preform is first injection molded as a test"tube,
and the required container is obtaineq by designing suitable
. molds matching the desired shape of the bottle, and having the

preform softened by heating (generally at temperatures between 90
and 110 degrees C),:and then the container is foymed by means of

~ blow exten51on.u

The prlmary object of the present invention is to.provide
an integrally blow molded container made of a synthetic resin
having a base reinforcement structure. Such a container, in
addition to capable of standing upright stably without reqﬁiriné
the support by a bottom cup made from another material, can

%
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td have an arcuated surface for increasi ng total surface area of the cross
section and being engaged with the ribs 34" and the hub 36", which is
desirabl e for respective continuous surfaces in the refffors—ef—te—ris
34', the webs 35', and the hub 36' to fully extend. Inc%EerP&éEtMENT]SHEET
conventional technique, there exists only one arcuate urfage %Eﬁrml b,
whi ch naturally causes inperfect extensi gn to occur ve yPatey 3 LT above
designs of cross section 7 - 7 and 8 - a;e particul al f.-.- { id —
reventin CLAIMS 1. AbD nt ai ner for soft drinks
IElavi ng a tgubul ar side wall o?ﬁﬁoﬁﬁ\’!&#ﬁ?@ﬁéﬁa IS connected to a
bottl e body, said base structure conprising: a hub having a substantially

flat circular surface; a plurality of enlarged feet extending downwardly
and radi ABSTRAGArdly fromsaid

A container.made from a synthetic resin, in particular, polyethylene
terephthlate; The resin, after having been dried, is first injection molded into a preform like
a test tube, and then softened by heating, and finally the required container is made by using
the blow drawing technique in combination with a mold designed according the present
invention for integrally blow molding containers having a radial base reinforcement
structure. Said base reinforcement structure of the container comprises radially arranged
enlarged feet (32), webs (35), and ribs (34), and a hub (36). In such a desigri, the hub (36)
extends outwardly into a radial conﬁguratioh, with the enlarged feet (32) supporting the
weight of the bottle body, the portions between the feet (32) serving as the webs (35), the
feet (32) and the webs (35) being arranged alternately relative to each other in the shape of a
ring; the ribs engaging the front edges of the webs and recessed relative to the enlarged feet
and extending smoothly to become the wall of the bottle.

Fig. 3

T



bottl e body and term nating at said hub, the base i
formng into a sole, said soles constituting discrdl QEPUROEMENTGHEETT Hces
havi ng a second dianmeter snaller than said first diljpmeter; and a plurdlity
of ribs between said feet extending downyardly and |f adicall. 2.0 Y.
said bottle body in a nore prom nent manher and teris ! ;
t he base of, _each of said ribs form ng a web, said webs being interposed

bet ween sdViserdhe dnfemal peessusm am thenkotde fiscaepraly wpLior akemndrthe iimgaetai d
sol es suppdrdxtérisl f6204s3i they pRiveting defophfidn BhdHReakadd Gf VRO ToRRIMY HIAGYE
said horizgntal plane and Sal{’ﬁ tWabs form n% into a di gﬁ{ﬁ}le cirele having a
Chi rd i amioisoveieFcponiaingr” on e rssept ichsion; 5 Duesrally, Plvw, meliedy (hiss
“ci rcunf er avoidingnithe elidadvapsagef sdth sudtesthi dvaikble, codthinbrsathat dit sipodiéficult to

al t er nat el | i | s ] .1 he
b st heRage The VG af Gty Bl ter i Polnhfihs IR SPof KEADSRET Bhug Iebilihe ™ |
sai d enl atbediffiggtieswith resavenyendprosessing of thecbottles o5 toiaghicveithe advantagees
bei ng congehsier felydlii dTubsdubeelForrebkeint surface which may avoid cracks

occurring due.,to stress goncentratiqgn. 3. . The, basge structure as_set_ forth

ool ai e dReEes and advabtaged of hepriseat igveRfiofvill become apparest from the
comparison of the containers of the present invention with those designed according to
conventional techniques.

SUMMARY OF THE INVENTION

It is an object of the present invention to ameliorate one or more diSadvantages of
the prior art.

According to one aspect of the present invention there is provided a base structure
for a container for soft drinks having a tubular side wall of a first diameter which is
connected to a bottle body, said base structure comprising: a hub having a substantially
flat circular surface; a plurality of enlarged feet extending downwardly and radially
inwardl}'{ from said bottle body and terminating at said hub, the base of each of said feet
forming'into a sole, said soles constituting discrete supporting surfaces having a second
diameter smaller than said first dianieter; and a plurality of ribs between said feet
extending downwardly and radially inwardly from said bottle body in a more prominent
manner and terminating at said hub, the base of each of said ribs forming a web, said
webs being interposed between said soles such that when the supporting surfaces
comprising said soles support the container on a horizontal plane, said webs being above
said horizontal plane and said webs forming into a discrete circle having a third diameter
smaller than the second diameter; said hub having on its circumference said enlarged feet
and said webs, which are disposed alternately relative to each other in a ring shaped
arrangement with the hub as the center.

Brief Description of the Drawings .

" The-differences between the present invention and the conventional techniques can
be better understood from the following description taken in conjunction with the
accompanying drawings, in which:

Fig. 1 is a cross section view of the base of a conventional container;

Fig. 2 is a cross section view of the base of another conventional container;

Fig. 3 is a side elevation view of the container (having five feet) of an embodiment
according to the present invention;

Fig. 4A is a bottom view of the container shown in Fig. 3;



have an arcuated surface serving to be engage _
which is desirable for the continuous surfac . ,

and the hub to extend. 4. The base structurejjas seiigq;h\g'mcl aim 1,
wherein said enlarged feet and said ri bg are {ipes "eryar relative
to each other and surround adjacent sai d hub wtFtte feet bel ng opposed to
the ribs so af',.to ﬁ(%qugl into a continuous snooth surface by the extension of
the enl arged Fi8t 4BaRg 4Cuare sidecelGuation irws; Fespeqtivsly, of the bottonnportign of the
structurec@ﬁamatofrbirgtBasrseaimmauemﬁf@m smd enl arged feet and said ribs
are di sposed t Iat| ve t t her .a nd adj acent said
hub with the ?@é%"iggcﬁa%ossgb%&le om?eéleﬁ 'glthﬁgsrl 51 '(gr %é‘ »opposed to ribs
so as to fornFigatisa bettam vievuof theownkainanr(hasdeg Gourtfbet) of arotheroembdditient

enl arged pe@le prédest vbntidtie enlarged feet in a foot symetrical
configuration and a contlnuous smooth surface by the extension of the ribs,

the webs, theFRul is@rfEossisgetion Hew taken alongthe lige Jyrhin Fige 8 confi gurati on.

t he hub,
TREPHAGEMENT t he webs,




" :rHlé SHEET HAS BEEN - 12 - 4. The base structure as set forth in claim

relative to each other and surround adj acent

A 1

base structufe hs %etSfdrth in daim1, wherei c—ea cet and said
ribs are disposed alternately relative to each ot her and surround adj acent
said hub with the feet being opposed @%AIM& and the ribs being opposed to

xte si.on.of the.
(rarnlbzr Zg das t C)A Basd’ strtqct:t?lreafo%%néo'nrt]al{r?grsfor soft) drinks’ vefr‘i\'ge algﬂlbutlar side wall of 2 fll'St

diameter which is connected to a bottle body, said base structure comprising:

a hub having a substantially flat circular surface;

a plurality of enlarged fect extending downwardly and radially inwardly from said
bottle body and terminating at said hub, the base of each of said feet forming into a sole,
said soles constituting discrete supporting surfaces having a second diameter smaller than
said first diameter; and

a plurality of tibs between said feet extending downwardly and radially inwardly
from said bottie body in a more prominent manner and terminating at said hub, the base
of each of said ribs forming a web, said webs being interposed between said soles such
that when the supporting surfaces comprising said soles support the container on a :
horizontal plane, said webs being above said horizontal plane and said webs forming into
a discrete circle having a third diameter smaller than the second diameter; i

said hub having on its circumference said enlarged feet and said webs, t;vhich are
disposed alternately relative to each other in a ring shaped arrangement with the hub as
the center. . _

2. The base structure as set forth in claim 1, wherein said enlarged feet each include a
sole, a toe and two sides and said toes being connected to the hub to be a slant surface
which may avoid cracks occurting due to stress concentration.

3. The ba.se structure as set forth in claim 1, wherein said webs are each designed to
have an arcuated surface serving to be engaged with the ribs and the hub, which is
desirable for the continuous surface formed of the ribs, the webs, and the hub to extend.
4.  The base structure as set forth in claim 1, wherein said enlarged feet and said ribs
are disposed alternately relative to each other and surround adjacertt said hub with.the
feet being opposed to the ribs so as to form ‘into a continuous smooth surface by the

extension of the enlarged feet, the hub, the webs and the ribs.
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:fe-etf, t he hub—the enlarged—{feet in a foot symgt '_ j ati
continuous s m mriﬁ(ﬁ m t/he extenlsi on ?f t e REPRACENIEAT SRiRET

' tri i gur/ati on ; .
the ribs, thgﬁ* cHLrlnlﬂ !Irmerlca config __12-0EC\997_
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n and a
he hub,

5.  The base structure as set forth in claim 1, wherein said enlarged feet and said ribs
are disposed alternately relative to each other and surround adjacent said hub with the
- feet being opposed to feet and the ribs being opposed to ribs so as to form into a
continuous smooth surface by the extension of the enlarged feet, the hub, the enlarged
feet in a foot symnietrical configuration and a continuous smooth surface by- the
extension of the ribs, the webs, the hub, the ribs, the webs in a rib symmetrical

configuration.



