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(57) ABSTRACT 

Ahot ?ll container is provided having a base, a body portion 
connected to the base, a shoulder portion connected to the 
body portion, and a neck portion connected to the shoulder 
portion. At least tWo panels in the shoulder portion are 
adapted to ?ex to accommodate pressure changes Within the 
hot ?ll container. A longitudinal strut betWeen each of the at 
least tWo panels provides longitudinal support to the neck 
portion. 
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HOT FILL CONTAINER 

FIELD OF THE INVENTION 

[0001] The present invention relates to a container used 
for products introduced into the container While Warm or 
hot, as appropriate, for sanitary packaging of the product. 
More particularly, the present invention relates to a non-rigid 
“hot ?ll” container having ?exible panels or WindoWs 
recessed into the shoulder of the container and having 
longitudinal struts separating adjacent panels. The panels are 
adapted to ?ex to accommodate pressure changes Within the 
“hot ?ll” container associated With temperature changes of 
the product Within. The struts alloW the desired panel ?exure 
but prevent excessive and deforming changes that Would 
compromise container strength and adequate label attach 
ment surfaces. 

BACKGROUND OF THE INVENTION 

[0002] Non-rigid containers used for ?lling processes With 
Warm or hot products, so called “hot ?ll applications”, must 
address several fundamental concerns that are not present in 
conventional container applications. A primary concern 
arises because liquid food products must be poured and 
sealed in a container at an elevated temperature that is high 
enough to destroy bacteria, microorganisms and the like to 
sustain food quality. The thin side Walls of conventional 
non-rigid containers thermally distort or collapse at “hot ?ll” 
temperatures. Assuming that a non-rigid container can be 
formed in a con?guration that maintains its shape at the “hot 
?ll” temperature, i.e. “thermally stable”, the container is 
then subjected to a vacuum that is inherently draWn Within 
the sealed or capped container When hot food products cool 
and contract. The non-rigid container must either Withstand 
the vacuum or collapse With suf?cient deformation to 
accommodate the vacuum. Therefore, rigid containers, such 
as glass, have traditionally been used in “hot ?ll applica 
tions”. A need exists for a non-rigid container that With 
stands the pressure changes associated With “hot ?ll appli 
cations”. 

[0003] Another concern in “hot ?ll applications” using 
non-rigid containers is body deformation that impacts con 
tainer labeling. Existing non-rigid container con?gurations 
substantially retain their overall shape, but the bottles ?ex 
their side Wall. This in turn requires special labels and/or 
labeling techniques to be used by the bottler. In typical glass 
bottling operations, a light Weight paper label is simply 
glued onto the bottle as it is rolled after the bottle is hot ?lled 
and capped. The non-rigid side Wall con?gurations of exist 
ing non-rigid “hot ?ll” containers ?ex and Will not hold 
conventional, glued light Weight paper labels, especially 
When the vacuum seal is broken and the bottle expands. A 
need exists for a non-rigid container that Withstands the 
pressure changes associated With “hot ?ll applications” 
Without ?exing of the side Walls. 

[0004] Us. Pat. No. 3,403,804 to Colombo discloses a 
bloWn bottle of ?exible plastic having a plurality of spaced 
pairs of grooves 16‘ around the circumference of the body 
portion, as shoWn in FIG. 1. The grooves resist radial 
sWelling of the container in the body portion due to internal 
gas pressure. HoWever, the container is not able to prevent 
axial or longitudinal deformation of the container in the neck 
portion. 
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[0005] US. Pat. No. 3,397,724 to Bolen et al. discloses a 
thin Walled container that is prebulged to avoid bulging of 
the container When ?lled and alloWed to stand, as shoWn in 
FIG. 2. Moreover, slight additional radial deformation of the 
container is permitted. The container does not eliminate 
radial and longitudinal deformation of the container in either 
the body or neck portions. 

[0006] US. Pat. No. 3,297,194 to Schaper et al. discloses 
a container having a plurality of circumferentially extending 
ribs 28 around the mid-section of side Wall 14, as shoWn in 
FIG. 2, to prevent the container from becoming out of 
round. HoWever, the ribs alloW the container to be com 
pressed during axial loading, and return the container to its 
original height When the axial load is removed. 

[0007] Another concern in “hot ?ll applications” is that of 
longitudinal force loadings on the non-rigid container. Exist 
ing bottling operations typically employ star Wheel layouts. 
Non-rigid containers are ?lled in one Wheel and transferred 
to another Wheel having a capper that screWs the closure 
onto the non-rigid container While the Wheel rotates at high 
speed. The hot ?ll product is still hot When the capping 
mechanism tightens the closure. The ability of the non-rigid 
material to Withstand compressive forces is reduced at 
elevated temperatures. While the capper mechanism can be 
and has been altered to reduce longitudinal force loadings on 
non-rigid containers and/or non-rigid containers have been 
altered to provide mouth rings for loading purposes, such 
factors affect the bottle con?guration. Non-rigid containers 
must have a side Wall strength sufficient to permit stacking 
one on top of the other Without collapse. Existing non-rigid 
containers having vacuum panels indented into the side Wall 
do not assist the container in developing suf?cient longitu 
dinal strength to resist deformation. Moreover, vacuum 
panels in the neck portion of the non-rigid container do not 
prevent changes in the height of the overall container due to 
longitudinal deformation of the vacuum panels in the neck 
portion of the container. A need exists for a hot ?ll container 
that has sufficient strength to resist longitudinal deformation 
due to longitudinal loading and deformation caused by the 
vacuum associated With “hot ?ll applications”. 

[0008] US. Design Pat. Nos. D225,510 to Strand; D218, 
020 to Musson; D219,129 to Wood; D195,371 to Torongo; 
D294,462 to Ota et al.; D295,499 to LeFevre; D278,682 to 
Khalifa; and D70,732 to Dengler et al. disclose containers 
having panels in the neck portion. HoWever, none of the 
patents disclose means to prevent longitudinal deformation 
of the containers due to longitudinal loading and deforma 
tion caused by the vacuum associated With “hot ?ll appli 
cations”. 

[0009] US. Pat. No. 5,067,622 to Garver et al. discloses a 
container 70 having vacuum panels 83 recessed in the neck 
segment 81, as shoWn in FIG. 4, that de?ect radially When 
a vacuum is draWn in the container. The panels 83 in 
combination With the bulbous neck segment 81 prevent both 
radial and longitudinal contraction of the body portion 77 of 
the container. HoWever, nothing prevents longitudinal con 
traction of the neck segment 81 When a vacuum is draWn in 
the container. 

[0010] A need exists for a non-rigid hot ?ll container that 
does not lose its shape or height due to pressure changes 
associated With hot ?ll applications of non-rigid containers. 
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SUMMARY OF THE INVENTION 

[0011] Accordingly, it is a primary objective of the present 
invention to provide a non-rigid container for products ?lled 
While Warm or hot Wherein the container resists deformation 
due to pressure increases or reductions as the “hot ?ll” 
product cools or is heated. 

[0012] Another objective of the present invention is to 
provide a non-rigid container for hot ?ll applications that 
resists ?exing of the container side Walls due to pressure 
changes Within the container associated With hot ?ll appli 
cations. 

[0013] Another objective of the present invention is to 
provide a non-rigid container for hot ?ll applications that 
resists longitudinal deformation due to pressure changes 
Within the container associated With hot ?ll applications. 

[0014] The foregoing objects are basically attained by 
providing a non-rigid hot ?ll container having a base, a body 
portion connected to the base, a shoulder portion connected 
to the body portion, and a neck portion connected to the 
shoulder portion. At least tWo panels in the shoulder portion 
are adapted to ?ex to accommodate pressure changes Within 
the hot ?ll container. Alongitudinal strut betWeen each of the 
at least tWo panels provides longitudinal support to the neck 
portion. 
[0015] Other objects, advantages and salient features of 
the invention Will become apparent from the folloWing 
detailed description, Which, taken in conjunction With the 
annexed draWings, discloses preferred embodiments of the 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] Referring noW to the draWings that form a part of 
the original disclosure: 

[0017] FIG. 1 is a perspective vieW of a non-rigid hot ?ll 
container according to the present invention; 

[0018] FIG. 2 is a perspective vieW of the container of 
FIG. 1 shoWing the base of the hot ?ll container; 

[0019] FIG. 3 is a front elevation vieW of the container of 
FIG. 1; 

[0020] FIG. 4 is a top vieW of the container of FIG. 1; 

[0021] FIG. 5 is a bottom vieW of the container of FIG. 
1; 
[0022] FIG. 6 is an enlarged front elevation vieW of the 
panels and struts of the container of FIG. 1 and Without a 
cap on the neck portion of the container; 

[0023] FIGS. 7-9 are diagrams shoWing ?exing of the 
panels of the present invention betWeen the initial tempera 
ture at Which the hot ?ll product is introduced to the 
non-rigid hot ?ll container and the ?nal temperature at 
Which the product has cooled. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0024] As seen in FIGS. 1-9, the non-rigid hot ?ll con 
tainer 21 of the present invention has a base 31, a body 
portion 41 connected to the base, a shoulder portion 51 
connected to the body portion, and a neck portion 61 
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connected to the shoulder portion. At least tWo panels 71 
recessed into the shoulder portion are adapted to ?ex to 
accommodate pressure changes Within the non-rigid hot ?ll 
container 21 associated With hot ?ll applications. A longi 
tudinal 81 strut betWeen each of the at least tWo panels 71 
provides longitudinal support to the shoulder portion 51 and 
the neck portion 61. 

[0025] The base 31 provides support for the container 21. 
Preferably, as shoWn in FIGS. 2 and 5, the base is substan 
tially circular. The base 31 has a substantially planar portion 
33 providing support for the container. Aconcave portion 35 
has a plurality of ribs 37 to provide lateral and longitudinal 
strength to the container. As shoWn in FIGS. 2 and 5, the 
concave portion 35 preferably has six ribs 37. 

[0026] Abody portion 41 extends upWardly from an outer 
edge 29 of the base 31 to an upper lip 46 of the body portion. 
The body portion 41 is substantially perpendicular to the 
base. The body portion 41 includes a plurality of ?at portions 
43, as shoWn in FIG. 3. A ribbed portion 45 separates each 
?at portion. Each ?at portion 43 has a Width “f”, as shoWn 
in FIG. 3. Each ribbed portion 45 has a Width “r”, as shoWn 
in FIG. 3. Preferably, the Width “f” of each ?at portion is 
tWice the Width “r” of each ribbed portion. Flat portions 43 
having a Width larger than the Width of the ribbed portions 
45 provides a body portion having a larger surface area, 
Which alloWs for better label adhesion. Additionally, the 
smaller Width of the ribs prevents label distortion When the 
container 21 is handled after the label has been affixed to the 
container. Preferably, the label is af?xed over the Width “1” 
on the body portion 41, Which is denoted by lines 42 and 44 
of FIG. 3. The ribs 43 also prevent radial deformation of the 
body portion 41 of the container due to pressure changes in 
the container associated With hot ?ll applications, e.g., the 
hoop stress induced in the body portion due to the vacuum 
caused by the temperature drop of the hot ?ll product. 

[0027] A shoulder portion 51 extends upWardly from the 
upper lip 46 of the body portion 41 of the container 21, as 
shoWn in FIGS. 3 and 6. Preferably, the shoulder portion 51 
tapers inWardly as it extends upWardly from the body 
portion 41, thereby forming a frustoconical con?guration. 
The degree of taper 0 may be betWeen 0 and 89 degrees, 
inclusive, as shoWn in FIG. 6. A plurality of ?ex panels 71 
are positioned around the circumference of and recessed into 
the shoulder portion 51. Each ?ex panel 71 is separated from 
the adjacent ?ex panel by a longitudinal strut 81. The ?ex 
panels 71 and longitudinal struts 81 extend upWardly from 
the upper lip 46 of the body portion 41 to the curved lip 53 
of the shoulder portion 51. The curved lip 53 is substantially 
C-shaped and extends outWardly from the longitudinal axis 
23 of the container 21 before extending inWardly to meet the 
bottom edge 63 of the neck portion 61. 

[0028] The ?ex panels 71 have an upper Width “UW” and 
a loWer Width “LW”, as shoWn in FIG. 6. Preferably, the 
upper Width and the loWer Width of the ?ex panels 71 are not 
equal, as shoWn in FIG. 6. The initial con?guration of the 
?ex panels 71 has a convex curvature, as shoWn in FIGS. 6 
and 7. The ?ex panel 71 has a radius from the longitudinal 
axis that is greater at the middle 73 than at the upper and 
loWer end points 75 and 77, respectively, as shoWn in FIG. 
7. The dashed line 79 shoWn in FIGS. 7-9 corresponds to a 
line betWeen the upper end point 75 and the loWer end point 
77 of the ?ex panel 71 that is parallel to the taper 0 of the 
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shoulder portion 51, i.e., a ?at panel. Preferably, there are 
between four and six ?ex panels 71 around the circumfer 
ence of the shoulder portion 51. Preferably, the edge 72 of 
the ?ex panel 71 may have an initial concave curve 74 
before curving convexly 76 at the center of the panel to 
provide greater ?exibility. The ?ex panels 71 may be sym 
metrically or asymmetrically space around the circumfer 
ence of the shoulder portion 51. 

[0029] The longitudinal struts 81 extend from the upper lip 
46 of the body portion to the curved lip 53 of the shoulder 
portion 51, as shoWn in FIGS. 1, 3 and 6. The longitudinal 
struts 81 separate each of the ?ex panels 71 and alloW the 
panels to ?ex independently of the struts. Preferably, there 
are an equal number of struts and ?ex panels around the 
circumference of the shoulder portion, i.e., four-six struts. 
The longitudinal struts 81 resist longitudinal loading (ver 
tical compression) introduced by the capping and sealing 
process. Furthermore, the longitudinal struts 81 maintain the 
height of the container 21 by preventing longitudinal and 
lateral movement of the shoulder portion 51 When the ?ex 
panels 71 ?ex to accommodate internal pressure changes 
associated With hot ?ll applications. 

[0030] Preferably, the strut height “SH” is approximately 
equal to 105-125% of the panel height “PH”, as shoWn in 
FIG. 6. Preferably, the strut Width “SW” is approximately 
equal to 5-100% of the panel loWer Width “LW”. More 
preferably the strut Width is approximately 5-25% of the 
panel loWer Width. Preferably, the upper Width “UW” of the 
?ex panel 71 is approximately equal to 90% of the loWer 
Width “LW”. Preferably, the loWer Width “LW” is approxi 
mately 110% of the panel height “PH”. 

[0031] A neck portion 61 extends upWardly from edge 63 
of the neck portion 61 to the top edge 64 of the neck portion, 
as shoWn in FIGS. 3 and 6. The neck portion 61 has an outer 
surface 65 that has external threads 67, as shoWn in FIG. 6. 
The neck portion 61 has an opening 68 for introducing hot 
?ll product into the container. Preferably, the diameter of the 
opening 68 is at least 38 mm, but it may be any diameter 
suitable for the hot ?ll application. The step-doWn recess 
from the shoulder portion 51 into the perimeter of the neck 
portion 61 maintains the strength of the neck portion, as 
shoWn in FIG. 3. 

[0032] A cap 69 has internal threads for threading onto 
neck portion 61 of the container 21 to seal the hot ?ll product 
Within the container. Aneck shoulder 66 provides a stop for 
the cap 69. 

[0033] Assembly and Operation 
[0034] Preferably, the base 31, body portion 41, shoulder 
portion 51, neck portion 61, panels 71 and struts 81 are 
unitarily formed. The hot ?ll container 21 is made of a 
non-rigid material, preferably PET (polyethylene terepht 
late). 
[0035] Typically, during hot ?ll applications, a hot ?ll 
product is introduced into the container 21 at an initial 
temperature (T0) of approximately 185 degrees Fahrenheit 
(85 degrees Celsius). Once the container has been ?lled With 
the hot ?ll product to a predetermined level, a cap 69 is 
secured to the container 21, preferably by threading the cap 
onto the externally threaded neck portion, to seal the hot ?ll 
product Within the container. The initial con?guration of the 
?ex panels 71 When the container is sealed at T0 is shoWn 
in FIG. 7. 
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[0036] As the temperature of the hot ?ll product begins to 
cool, the pressure in the headspace above the liquid Within 
the container 21 begins to drop. As the temperature of the hot 
?ll product continues to drop toWard ambient temperature, 
the air pressure Within the container 21 also continues to 
decrease. To offset the pressure drop Within the container 21, 
the panels 71 begin to ?ex inWardly to accommodate the 
pressure drop, as shoWn in FIGS. 8 and 9. As shoWn in FIG. 
8 at an intermediate temperature (T1) of approximately 110 
degrees Fahrenheit (43 degrees Celsius), the panels 71 have 
?exed inWardly slightly, thereby approaching being a planar 
?ex panel as indicated by dashed line 79. As shoWn in FIG. 
9, When the temperature of the hot ?ll product has ?nished 
dropping and reached ambient temperature, a ?nal tempera 
ture TF of approximately 72 degrees Fahrenheit (22 degrees 
Celsius), the panels 71 have ?nished ?exing to accommo 
date the pressure drop Within the container. At the ?nal 
temperature, TF, the panels 71 have ?exed such that there is 
noW a concave curvature at a midpoint 73 of the panel, as 
shoWn in FIG. 9. The panels 71 have moved beyond the 
planar surface indicated by dashed line 79 to accommodate 
the pressure drop Within the container 21 and to maintain the 
overall shape of the container. Furthermore, the ?exing of 
the panels 71 to accommodate the pressure drop prevents 
deformation of the body portion 41 of the container so that 
label af?xed to the body portion remains unaffected. 

[0037] The longitudinal struts 81 prevent longitudinal 
?exing of the panels 71 during the cooling of the hot ?ll 
product, thereby ensuring that the overall height of the 
container 21 remains unchanged. This facilitates stacking of 
the containers since the top surface 62 of the cap 69 remains 
parallel to the planar surface 33 of the base 31. Moreover, 
the longitudinal struts 81 provide longitudinal strength to the 
container 21 to prevent buckling of the container during the 
capping process. 

[0038] While advantageous embodiments have been cho 
sen to illustrate the invention, it Will be understood by those 
skilled in the art that various changes and modi?cations may 
be made therein Without departing from the scope of the 
invention as de?ned in the appended claims. 

What is claimed is: 
1. A hot ?ll container, comprising: 

a base; 

a body portion connected to said base and extending 
longitudinally therefrom; 

a shoulder portion connected to said body portion; 

a neck portion connected to said shoulder portion; 

at least tWo panels in said shoulder portion adapted to ?ex 
to accommodate pressure changes Within said hot ?ll 
container; and 

a longitudinal strut betWeen each of said at least tWo 
panels to prevent longitudinal ?exing of said at least 
tWo panels. 

2. A hot ?ll container according to claim 1, Wherein 

said body portion has a plurality of ?at portions. 
3. A hot ?ll container according to claim 2, Wherein 

said plurality of ?at portions are separated by ribbed 
portions. 
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4. A hot ?ll container according to claim 3, wherein 

each of said ribbed portions has a ?rst Width, each of said 
plurality of ?at portions has a second Width, and said 
?rst Width is substantially one half said second Width. 

5. A hot ?ll container according to claim 1, Wherein 

said neck portion has a diameter of at least 38 millimeters. 
6. A hot ?ll container according to claim 1, Wherein 

each of said at least tWo panels has a ?rst edge having a 
?rst Width and a second and opposite edge having a 
second Width, said ?rst and second Widths not being 
equal. 

7. A hot ?ll container according to claim 1, Wherein 

said shoulder portion is tapered. 
8. A hot ?ll container according to claim 7, Wherein 

said taper has an angle betWeen 1 and 89 degrees, 
inclusive. 

9. A hot ?ll container according to claim 1, Wherein 

said base is circular. 
10. A hot ?ll container according to claim 1, Wherein 

said neck portion is threaded for receiving a cap. 
11. A hot ?ll container according to claim 1, Wherein 

said at least tWo panels comprises betWeen four and siX 
panels, inclusive. 

12. A hot ?ll container according to claim 1, Wherein 

said base, said body portion, said shoulder portion, said 
neck portion, said at least tWo panels and said longi 
tudinal struts are unitarily formed. 

13. A hot ?ll container according to claim 1, Wherein 

said base, said body portion, said shoulder portion, said 
neck portion, said at least tWo panels and said longi 
tudinal struts are made of PET. 

14. A hot ?ll container according to claim 1, Wherein 

said at least tWo panels are substantially rectangular. 
15. A hot ?ll container according to claim 14, Wherein 

said at least tWo panels have a concave curve at an edge 
and a conveX curve at a center of said at least tWo 

panels. 
16. A hot ?ll container, comprising: 

a base; 

a body portion connected to said base, said body portion 
having a plurality of ?at portions and a ribbed portion 
separating each of said ?at portions; 

a tapered shoulder portion connected to said body portion; 
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a neck portion connected to said shoulder portion, said 
neck portion having a threaded eXternal surface to 
receive a cap; 

at least tWo panels in said shoulder portion adapted to ?ex 
to accommodate pressure changes Within said hot ?ll 
container; and 

a longitudinal strut betWeen each of said at least tWo 
panels to prevent longitudinal ?eXing of said at least 
tWo panels, 

Wherein said base, said body portion, said shoulder por 
tion, said neck portion, said at least tWo panels and said 
longitudinal struts are unitarily formed. 

17. A hot ?ll container according to claim 16, Wherein 

said base, said body portion, said shoulder portion, said 
neck portion, said at least tWo panels and said longi 
tudinal struts are made of PET 

18. A hot ?ll container according to claim 16, Wherein 

each of said ribbed portions has a ?rst Width, each of said 
plurality of ?at portions has a second Width, and said 
?rst Width is one half said second Width. 

19. A hot ?ll container according to claim 16, Wherein 

said neck portion has a diameter of at least 38 millimeters. 
20. A hot ?ll container according to claim 16, Wherein 

each of said at least tWo panels has a ?rst edge having a 
?rst length and a second and opposite edge having a 
second length, said ?rst and second lengths not being 
equal. 

21. A hot ?ll container according to claim 16, Wherein 

said tapered shoulder portion has an angle betWeen 1 and 
89 degrees, inclusive. 

22. A hot ?ll container according to claim 16, Wherein 

said base is circular. 
23. A hot ?ll container according to claim 16, Wherein 

said at least tWo panels comprises betWeen four and siX 
panels, inclusive 

24. A hot ?ll container according to claim 16, Wherein 

said at least tWo panels are substantially rectangular. 
25. A hot ?ll container according to claim 14, Wherein 

said at least tWo panels have a concave curve at an edge 
and a conveX curve at a center of said at least tWo 

panels. 


