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(57) ABSTRACT 

A container With an improved container side Wall is dis 
closed. The improved container side Wall including a top end 
and a bottom end, an open top and a bottom Wall. The top 
of the container merges With the top end of the side Wall and 
the bottom Wall merges With and closes the bottom end of 
the side Wall. The side Wall also includes a plurality of ribs 
Which protrude radially outWard from an inside surface of 
the side Wall and Which are integrally displaced upon the 
inside surface of the side Wall. These ribs cause the inside 
surface of the container side Wall to form a varying thick 
ness. In this manner, an improved container side Wall is 
provided that increases the resistance of the side Wall to 
deformation caused by internal/external positive or negative 
pressures Without signi?cantly increasing the overall 
amount of material needed to manufacturer the container. 
The container side Wall may assume a cylindrical, rectangle, 
oval, or square geometry. 
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FIGURE 1 
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FIGURE 2 
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FIGURE 3 
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FIGURE 4 
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CONTAINER SIDE WALL WITH RIBS CAUSING A 
PREDEFINED VARYING THICKNESS 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates generally to hollow 
plastic containers and, more particularly, to an injection 
stretch-bloW-molded plastic container With an improved 
side Wall design. 

[0002] Plastic containers for use in storing and transport 
ing a variety of materials are Well knoWn in the art and 
hundreds of millions of plastic containers are used each year 
to distribute goods to consumers. The large number of 
plastic containers being shipped to consumers has resulted in 
increased competition and the need for plastic containers 
capable of being shipped in large quantities. Thus, the plastic 
container industry has been faced With the challenge of 
producing cheaper plastic containers that are structurally 
sound and that are capable of meeting the ?lling line, 
distribution system and consumer performance require 
ments. In order to be competitive Within the container 
industry, manufacturers have continued to reduce the cost of 
plastic containers. Many manufacturers have determined 
that the best Way to accomplish that goal is by using thinner 
Walls and therefore, less material per container. HoWever, 
since the thickness of the container Walls directly affects the 
structural integrity of the container, manufacturers are lim 
ited in their ability to reduce the thickness of the container 
Walls. 

[0003] There are various factors that need to be considered 
and Which ultimately de?ne the limits on any variance in the 
thickness of container side Walls. For example, in addition to 
the actual load conditions that the container is subjected to 
and the physical properties of the material, the production 
process must also be considered in combination With the 
performance requirements. 
[0004] While it is common for the container Wall thickness 
to vary in plastic articles, the magnitude of the variations is 
different dependent upon the process and the siZe of the 
article. Injection molding generally produces containers 
With the least amount of dimensional variation in the side 
Walls. HoWever, since injection stretch bloW molded con 
tainers consist of generally uniform, but thin side Walls, it is 
not uncommon to observe variations in the side Wall thick 
ness of plus or minus 30% of the nominal or average side 
Wall thickness. For example, an 18 OZ. cylindrical stock 
container for hot or vacuum ?lled products typically requires 
an average Wall thickness of 0.025 in. Thus, the side Wall 
thickness can vary from 0.0175 in. to 0.0325 in. This 
variance in the side Wall thickness may result from either a 
one step or tWo step multi-cavity injection stretch bloW 
process. 

[0005] To achieve the goal of producing containers With 
the requisite degree of structural integrity, While also mini 
miZing the amount of material included therein, manufac 
turers have designed containers With different shapes and 
structures. These different designs alloW manufacturers to 
produce stronger plastic containers. Typically, the design of 
the uniform side Wall is altered in order to incorporate 
different shapes that, through geometry alone, Will increase 
the strength of the container With respect to certain load 
conditions. These geometric changes may vary in shape, 
location and design to meet the actual load conditions that 
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are to be addressed, such as internal or external pressures 
versus direct mechanical axial loads, also commonly 
referred to as top load in the container industry. 

[0006] For example, US. Pat. No. 4,892,205 to PoWers et 
al., Which is incorporated herein by reference in its entirety, 
describes an improved plastic container comprised of a base 
that includes a plurality of concentric ribs on the inner 
surface of the base. The concentric ribs are of decreasing 
thickness as they move radially outWard from the center of 
the base. Aconcentric ribbed preform is used to manufacture 
that container. This improved plastic container design Was 
intended to provide a container With improved base strength. 

[0007] While the container disclosed in the ’205 patent 
provides a stronger and more economical container base, it 
does not alloW a manufacturer to reduce the thickness of the 
container side Wall, Which makes up the majority of the 
plastic container While also increasing the strength of the 
side Wall. For improving side Wall strength in containers for 
certain load conditions, Without signi?cantly increasing the 
thickness of the side Wall, it is knoWn to form beads or other 
similar shapes on the container side Wall. This method, 
hoWever, suffers the disadvantage of causing the side Walls 
to form uneven inner and outer surfaces Which, in turn, 
creates unacceptable problems With regard to removal of the 
product from the container and the application/aesthetics of 
labeling. 

SUMMARY OF THE INVENTION 

[0008] To overcome the disadvantages noted above, the 
present invention is directed to a container With an improved 
container side Wall. More speci?cally, the improved con 
tainer in a preferred embodiment includes a side Wall With 
a top end and a bottom end, an open top and a bottom Wall. 
The open top merges With the top end of the side Wall and 
the bottom Wall merges With and closes the bottom end of 
the side Wall. The side Wall also includes a plurality of 
inWardly protruding ribs integrally disposed upon the inte 
rior surface of the side Wall betWeen thinner intermediate 
side Wall sections. These ribs and intermediate side Wall 
sections cause the side Wall to exhibit a generally smooth 
exterior surface, While also producing a side Wall cross 
section of a varying thickness. In this manner, an improved 
container side Wall is provided that increases the strength of 
the side Wall With respect to internal and external pressures, 
Without substantially increasing the overall amount of mate 
rial needed to manufacturer the container. Therefore, an 
objective of the invention is to generally redistribute the 
material, Which de?nes the side Wall, to localiZed thicker 
sections, or ribs, interspersed betWeen localiZed thinner 
sections, or intermediate side Wall sections. 

[0009] A better understanding of the objects, advantages, 
features, properties and relationships of the invention Will be 
obtained from the folloWing detailed description and accom 
panying draWings Which set forth an illustrative embodiment 
and Which are indicative of the various Ways in Which the 
principles of the invention may be employed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] For a better understanding of the invention, refer 
ence may be had to a preferred embodiment shoWn in the 
folloWing draWings in Which: 
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[0011] FIG. 1 shows a side vieW of an exemplary con 
tainer embodying the present invention; 

[0012] FIG. 2 shows a sectional vieW of the container 
shoWn in FIG. 1; 

[0013] FIG. 3 shoWs a side vieW of an exemplary injection 
molded preform for use in forming a bloW molded plastic 
container Which embodies the present invention; 

[0014] FIG. 4 shoWs a sectional vieW of the preform 
illustrated in FIG. 3, along line AA; 

[0015] FIG. 5 shoWs a sectional vieW of an injection 
mold, a preform and an injection core for producing the 
preform shoWn in FIG. 3; and 

[0016] FIGS. 6 shoWs an sectional vieW of the injection 
core and the preform shoWn in FIG. 5. 

DETAILED DESCRIPTION 

[0017] Turning noW to the ?gures, Wherein like reference 
numerals refer to like elements, there is illustrated an 
improved container 20 comprised of a container side Wall of 
varying thickness, Which is capable of producing a container 
20 With a stronger side Wall. The improved side Wall strength 
is particularly advantageous as it alloWs the container 20 to 
meet the need for manufacturers of containers to reduce the 
thickness of container side Walls Without negatively affect 
ing the structural integrity of the container 20. As Will be 
understood by those of ordinary skill in the art, the container 
20 is manufactured using standard injection bloW-molding 
techniques. 

[0018] As shoWn in FIG. 1, the container 20 includes an 
open top 22 that merges With a top end 24a of a cylindrical 
side Wall 24, and a bottom Wall 26 that merges With and 
closes a bottom end 24b of the side Wall 24. The top 22 of 
the container 20 may also include threads 28 on the outside 
to engage a container cap or similar means for releasably 
closing the open top 22 of the container 20. 

[0019] For increasing the strength of the container side 
Wall 24, the side Wall 24 includes a plurality of one or more 
ribs 30 that protrude radially outWard from the inside surface 
of the container side Wall 24. These ribs 30 may be of a 
thickness generally betWeen 20% and 150% greater than the 
thickness of the intermediate side Wall sections 31. The 
container side Wall 24 also includes intermediate side Wall 
sections 31 Where the side Wall 24 thickness is deliberately 
thinner than the average thickness of the side Wall 24. Thus, 
the thickness of the container side Wall 24 varies beyond 
general variations associated With the production of con 
tainers. 

[0020] By varying the thickness of the side Wall 24 in this 
deliberate manner, a side Wall 24 is created that provides 
increased mechanical strength Without a signi?cant increase 
in the total amount of material that is used to form the side 
Wall 24. Moreover, by deliberately forming the ribs 30 on 
the inside surface of the container side Wall 24, this approach 
alleviates the labeling and product removal problems asso 
ciated With containers that include bead designs and similar 
geometric variations in the shape of the container. 

[0021] While the overall material usage for the side Wall 
24 may increase slightly in cases Where the container 20 
siZe, or conditions associated With the process for forming 
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the container 20, limit the minimum thickness Which can be 
utiliZed for the intermediate side Wall sections 31, methods 
Will be described beloW Where the increase in Wall thickness 
of the improved container 20 Will use signi?cantly less 
material than Would normally be used to produce an equiva 
lent increase in strength in a container having a uniform side 
Wall thickness. 

[0022] For producing a container 20 With a side Wall 24 of 
varying thickness, a preform, or parison, 40 is provided that 
includes an open top 42 formed at a top end 44a of a side 
Wall 44, and a bottom Wall 46 that merges With and closes 
the bottom end 44b of the side Wall 44. The side Wall 44 of 
the preform also includes a plurality of ribs 48 that protrude 
radially outWard from the inside surface of the preform side 
Wall 44. Interspersed betWeen the ribs are intermediate side 
Wall sections 47 Where the side Wall thickness is deliberately 
thinner than the average thickness of the side Wall 44. The 
combination of these features Will cause the preform side 
Wall 44 to be of a varying thickness. Since these features of 
the preform side Wall 44 are generally maintained during the 
stretching process associated With stretch-bloW molding 
plastic containers, the side Wall 24 of the ?nished container 
20 Will maintain a varying thickness. 

[0023] It should also be understood that the thinner inter 
mediate side Wall sections 31, 47 and the corresponding 
thicker ribs 30, 48 can have different angular relationships 
With respect to the side Wall 24, 44. For example, angular 
displacement of up to approximately 45° Will provide usable 
strength increases for internal or external pressure applica 
tions. To address internal or external pressure resistance ribs 
30, 48 and intermediate side Wall sections 31, 47 Will be 
generally disposed in a horiZontal manner. 

[0024] To improve top load or direct axial strength per 
formance it is possible to utiliZe ribs 30, 48 and intermediate 
side Wall sections 31, 47, such that the ribs 30, 48 and 
intermediate side Wall sections 31, 47 are generally verti 
cally disposed or assume an angular relationship Which is 
greater than 45° from the horiZontal. 

[0025] As shoWn in FIG. 5, for manufacturing a container 
side Wall 24 With ribs 30 a mold 60 is provided that is 
comprised of a ?rst half 62, a second half 64 and a core 65. 
The ?rst half 62 and the second half 64 of the mold 60 
cooperate to form a cavity 66 and a mold shell 67. The cavity 
66 is used to form the preform 40 for the container 20. The 
cavity 66 is used to form the outside surface of the preform 
40 and includes an open top 68a, a side Wall 70a, a bottom 
Wall 72a and an aperture 74, the aperture 74 being capable 
of receiving molten plastic. In the preferred embodiment of 
the present invention, the cavity 66 may also include 
threaded grooves 76 at its top 68a for forming threads 28, 50 
on the outer portion of the top 22, 42 of the container 20 and 
the preform 40, respectively. The top 68a merges With the 
top end 71a of the side Wall 70a and the bottom Wall 72a 
merges With and closes the bottom end 73a of the side Wall 
70a. The molten plastic can be injected into the cavity 66 
using standard techniques such as ram feeding or screW 
feeding. 
[0026] The mold 60 further includes a core 65. The core 65 
cooperates With the mold shell 67 to form the preform 40 for 
the container 20. More speci?cally, the core 65 is used to 
form/mold the inside surface of the preform 40, including an 
open top 68b, a side Wall 70b and a bottom Wall 72b and the 
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mold shell 67 and the core 65 may have a cooperating 
diameter and length ratio such that the ribs 48 do not 
generate a point of interference that prevents the preform 40 
from being removed from the mold 60. The top 68b merges 
With the top end 71b of the side Wall 70b and the bottom Wall 
72b merges With and closes off the bottom end 73b of the 
side Wall 70b. The side Wall 70b of the core further includes 
a plurality of channels 78. The channels 78 vary in depth 
generally betWeen 5% and 50% of the greatest distance 
betWeen the core 65 and mold shell 67. Thus, the channels 
78 are used to form the ribs 30, 48 on the container 20 and 
preform 40, respectively. 
[0027] For producing a holloW container 20 With an 
improved side Wall 24 using a single-step method, a preform 
40 may be injection molded, the preform being comprised of 
a side Wall 44 With an open top 42 and a closed bottom end 
46, the side Wall 44 also including a plurality of ribs 48 
protruding radially outWard from the inside surface of the 
preform side Wall 44 thereby causing the side Wall 44 to 
assume a varying thickness. Once the preform 40 has been 
produced, the preform 40 must be cooled to a predetermined 
temperature. Typically, this predetermined temperature is 
betWeen 95° C. and 120° C. degrees. The preform 40 can be 
cooled in a variety of manners. For eXample, as is generally 
knoWn in the art, the preform 40 may be cooled by conduc 
tive cooling through the side Walls 68a, 68b of the core 65 
and cavity 66 using chilled ?uids. 

[0028] After the preform 40 has reached the predeter 
mined temperature, the preform 40 is stretched to a desired 
length. The preform 40 may be stretched by using a stretch 
rod to mechanically stretch the preform 40. More speci? 
cally, the stretch rod is inserted into the open top 42 of the 
preform 40 and then pressure is applied at the bottom end 
44b of the preform 40 in a direction aWay from the top end 
44a of the preform 40. Since the intermediate side Wall 
sections 47 have a thinner cross-section than the ribs 48 of 
the preform side Wall 44, the intermediate side Wall sections 
47 Will cool at a faster rate. Since these intermediate side 
Wall sections 47 are colder than the rest of the preform 40, 
the intermediate side Wall section 47 Will stretch less. Thus, 
the intermediate side Wall sections 47 Will retain the major 
ity of their thickness during the stretching of the preform 40; 
hence, the intermediate side Wall sections 47 of the preform 
40 Will be transferred into the ribs 30 on the container side 
Wall 24 as a result of the stretching process. This Will 
produce a container side Wall 24 of a varying thickness. 

[0029] MeanWhile the ribs 48 on the preform 40, or the 
thicker regions, Will retain more heat and Will be more 
pliable. As a result, the ribs 48 Will stretch and thin to a 
greater eXtent, as compared to the intermediate side Wall 
sections 47, and be transformed into the thinner intermediate 
side Wall sections 31 on the container 20, as described 
above. 

[0030] After the preform 40 has been stretched to the 
desired length, the preform 40 may be bloW molded to a 
desired shape. The side Wall 44 Will continue, hoWever, to 
maintain a varying thickness on the inside surface of the side 
Wall. The varying thickness of the side Wall 44 Will alloW the 
container side Wall 44 to achieve greater structural integrity 
Without requiring a signi?cant amount of additional material 
to be added to the container side Wall 44. 

[0031] For producing a holloW container 20 With an 
improved side Wall 24 using the tWo-step method, a preform 
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40 may be injection molded, the preform 40 being com 
prised of a side Wall 44 With an open top 42 and a closed 
bottom end 46. The side Wall 44 also includes a plurality of 
ribs 48 Which protrude radially outWard from the inside 
surface of the preform side Wall 44, Which cause the side 
Wall 44 to assume a varying thickness. Once the preform 40 
has been produced, the preform 40 may be alloWed to cool 
to the ambient room temperature, generally betWeen 8° C. to 
50° C. After the preform 40 has reached room temperature, 
the preform 40 may be re-heated to a designated tempera 
ture. As is knoWn in the art, the preform 40 may be re-heated 
using electrical means, hot-air heating techniques or other 
similar methods. This occurs because the tWo-step process 
utiliZes tWo independent pieces of equipment, one for form 
ing the preform and a separate independent machine for 
stretch bloW molding. 

[0032] After the preform 40 is heated to the designated 
temperature, the preform 40 may be stretched to a desired 
length and the bloW molding process may be initiated. The 
designated temperature used to stretch the preform 40 is 
generally betWeen 95° C. and 120° C. Astretch rod may be 
used to mechanically stretch the preform 40. More speci? 
cally, the stretch rod is inserted into the open top 42 of the 
preform 40 and then pressure is applied at the bottom Wall 
46 of the preform 44 and in a direction aWay from the top 
end 42a of the preform 44. The ribs 48 in the tWo-step 
preform 40 have a thicker cross-section than the other 
portions of the preform side Wall 44 and therefore, the ribs 
48 Will remain at a loWer temperature than the rest of the side 
Wall 44 during the reheating process. Further, since these 
ribs 48 are colder than the rest of the preform 40, the ribs 48 
Will stretch less. Thus, the ribs 48 on the stretched preform 
40 Will maintain their thicker cross-section as compared to 
the rest of the preform 40. This Will produce a container side 
Wall 24 of a varying thickness. 

[0033] As the preform 40 is being stretched to the desired 
length, the bloW molding process may begin and the preform 
40 may be bloW molded to a desired shape. Again, the side 
Wall 44 Will continue to maintain a varying thickness. The 
varying thickness of the side Wall 44 Will alloW the container 
side Wall 24 to achieve greater structural integrity Without 
requiring a signi?cant amount of additional material to be 
added to the container side Wall 24. 

[0034] When employing injection stretch bloW molding 
techniques, a container side Wall 24 of a varying thickness 
can be produced by several methods. This feature can be 
molded into the preform 40 by selectively shaping speci?c 
regions of the mold 60 for forming the preform 40. The 
design of these regions Will vary depending upon the process 
that is employed. For eXample, to produce ribs 30, 48 that 
eXtend radially outWard from the inner surface of the con 
tainer side Wall 24, the core 65 Will include speci?cally 
shaped regions. On the other hand, to produce ribs 30, 48 
that eXtend radially outWard from the outer surface of the 
container side Wall 24, the mold cavity 66 Will include 
speci?cally shaped regions. 

[0035] It is also possible to produce a container side Wall 
24 With a varying thickness by employing localiZed heating/ 
cooling techniques. In this approach, after the preform 40 is 
molded but before stretching, the preform 40 is brought into 
contact With a shaped cooling/heating tool. This tool Will 
have regions that Will only contact speci?c areas of the 
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preform for the purpose of producing a localized cooling/ 
heating effect on the preform side Wall 44. Therefore, 
sections With substantially colder or hotter temperatures than 
the average preform side Wall temperature may be gener 
ated. As mentioned before, the hotter regions Will stretch and 
thin at a greater rate than the colder. By the use of this Zoned 
heating/cooling approach, a conventional preform can pro 
duce articles exhibiting features similar to those obtained by 
using a preform 40 comprised of ribs 30, 48 and interme 
diate side Wall sections 31, 47, as described above. Since 
narroW diameter containers, such as Water and beverage 
bottles have smaller tapers, or shalloWer draft angles, use of 
localiZed cooling/heating techniques Would be particularly 
advantageous in forming ribs in narroW diameter containers. 

[0036] It should be understood by those skilled in the art 
that the order of all steps disclosed in the ?gures and 
discussed above need not be performed in the eXact order set 
forth and the measurements relating to the thickness of the 
side Wall and the temperature ranges listed for the preform 
and container are provided for exemplary purposes only. In 
addition, it should be understood that including ribs and 
intermediate side Wall sections and varying the side Wall 
thickness as described herein can be employed in a variety 
of containers, including non-cylindrical containers. It should 
also be appreciated that, as an alternative embodiment of the 
present invention, the ribs may protrude radially outWard 
from and be disposed on the outside surface of the preform 
and the container side Walls. All patents discussed in this 
document are to be incorporated herein by reference in their 
entirety. 
[0037] While speci?c embodiments of the present inven 
tion have been described in detail, it Will be appreciated by 
those skilled in the art that various modi?cations and alter 
natives to those details could be developed in light of the 
overall teachings of the disclosure. Accordingly, the particu 
lar arrangement disclosed is meant to be illustrative only and 
not limiting as to the scope of the invention Which is to be 
given the full breadth of the appended claims and any 
equivalents thereof. 

What is claimed is: 
1. A plastic container comprising: 

a side Wall; 

an open top formed at a top end of the side Wall; 

a bottom Wall merging With a bottom end of the side Wall 
and closing the bottom end of the side Wall; and 

a plurality of ribs Which protrude radially outWard from 
an inside surface of the side Wall and Which are 
integrally displaced upon the inside surface of the side 
Wall, Where the ribs cause the side Wall to form a 
varying thickness. 

2. A plastic container comprising: 

a side Wall, Where an inside surface of the side Wall is of 
a prede?ned varying topography; and 

a bottom Wall merging With a bottom end of the side Wall 
and closing the bottom end of the side Wall. 

3. A plastic container comprising: 

a side Wall, Where an inside surface of the side Wall is of 
a varying topography and arranged in a prede?ned 
pattern; and 
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a bottom Wall merging With a bottom end of the side Wall 
and closing the bottom end of the side Wall. 

4. The plastic container according to claim 3, Wherein the 
side Wall further comprises a plurality of ribs causing the 
side Wall to form the varying thickness. 

5. A preform for bloW molded containers comprising: 

a side Wall, Where an inside surface of the side Wall is of 
a prede?ned varying topography; 

an open top formed at a top end of the side Wall; and 

a bottom Wall merging With a bottom end of the side Wall 
and closing the bottom end of the side Wall. 

6. The preform according to claim 5, Wherein the side Wall 
further comprises a plurality of ribs providing the side Wall 
With the prede?ned varying thickness. 

7. A mold for use in an injection molding machine, 
comprising: 

a ?rst half and a second half of a mold shell, the ?rst half 
and the second half cooperating to form a cavity 
therebetWeen, the cavity de?ning an eXterior side Wall 
and bottom Wall, the cavity further including an aper 
ture being capable of receiving molten plastic; 

a core for cooperating With the mold shell and for de?ning 
an interior side Wall and bottom Wall; and 

a plurality of channels formed upon the side Wall of the 
core, Where the channels are used to mold the molten 
plastic to form a preform side Wall having a prede?ned 
varying thickness. 

8. The mold according to claim 7, Wherein the channels 
vary in depth generally betWeen 5% and 50% of the greatest 
distance betWeen the core and the mold shell. 

9. A method for producing a holloW-structured injection 
molded plastic container, comprising: 

injection molding a preform comprised of a side Wall With 
a closed bottom end, Where an inside surface of the side 
Wall is of a prede?ned varying topography; 

cooling the preform to a predetermined temperature; 

stretching the preform to a desired length; and 

bloW molding the preform to a desired shape, Where the 
side Wall maintains a varying thickness. 

10. The method as recited in claim 9, Wherein the preform 
further comprises a plurality of ribs providing the side Wall 
With the varying thickness. 

11. The method as recited in claim 9, Wherein cooling the 
preform comprises liquid cooling the preform to the prede 
termined temperature. 

12. The method as recited in claim 9, Wherein cooling the 
preform comprises air cooling the preform to the predeter 
mined temperature. 

13. A method for producing a holloW-structured injection 
molded plastic container, comprising: 

injection molding a preform comprised of a side Wall and 
a closed bottom end, Where the side Wall is of a 
prede?ned varying thickness; 

heating the preform to a desired temperature; 

stretching the preform to a desired length; and 

bloW molding the preform to a desired shape, Where the 
side Wall maintains a varying thickness. 
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14. The method as recited in claim 13, Wherein the 
preform side Wall further comprises a plurality of ribs 
providing the side Wall With the varying thickness. 

15. The method as recited in claim 13, Wherein heating the 
preform comprises electrically heating the preform to the 
desired temperature. 

16. The method as recited in claim 13, Wherein heating the 
preform comprises heating the preform to the desired tem 
perature With hot air. 

17. A plastic container comprising: 

a side Wall, the side Wall being comprised of a plurality of 
ribs, Which protrude radially outWard from an inside 
surface of the side Wall, the ribs causing the side Wall 
to have a prede?ned varying thickness; and 

a bottom Wall merging With a bottom end of the side Wall 
and closing the bottom end of the side Wall. 

18. The plastic container according to claim 17, Wherein 
the side Wall is cylindrical. 

19. The plastic container according to claim 17, Wherein 
the side Wall is rectangular. 

20. The plastic container according to claim 17, Wherein 
the ribs are uniformly spaced on the inside surface of the 
side Wall. 

21. The plastic container according to claim 17, Wherein 
the ribs lie in a plurality of spaced, generally horiZontal 
planes. 

22. The plastic container according to claim 21, Wherein 
the ribs eXtend so as to form a continuous protrusion on the 
inside surface of the side Wall. 

23. The plastic container according to claim 21, Wherein 
the ribs eXtend so as to form a non-continuous protrusion on 
the inside surface of the side Wall. 
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24. The plastic container according to claim 17, Wherein 
the ribs lie in a plurality of spaced, generally vertical planes. 

25. The plastic container according to claim 17, Wherein 
the ribs lie in a plurality of spaced planes that are angled With 
respect to the horiZontal. 

26. A plastic container comprising: 

a side Wall, the side Wall being comprised of a plurality of 
ribs, Which protrude radially outWard from an inside 
surface of the side Wall, and a plurality of intermediate 
side Wall sections interleaved betWeen the ribs, the 
combination of the ribs and the intermediate side Wall 
sections causing the side Wall to form a prede?ned 
varying thickness; and 

a bottom Wall merging With a bottom end of the side Wall 
and closing the bottom end of the side Wall. 

27. The plastic container according to claim 26, Wherein 
the ribs Will have a thickness generally betWeen 20% and 
150% greater than the thickness of the intermediate side Wall 
sections. 

28. A mold for use in an injection molding machine, 
comprising: 

a mold shell; and 

a core, Wherein the mold shell and the core cooperate to 
form ribs having a prede?ned pattern on a side Wall of 
a preform and Wherein the mold shell and the core have 
a cooperating diameter and length ratio such that the 
ribs do not generate a point of interference that prevents 
the preform from being removed from the mold. 

* * * * * 


