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[57] f ABSTRACT 

A generally cylindrical, thermoplastic coated, paper 
board container having a leak-resistant, ?at-bottomed 
structure, formed from a side seamed, thermoplastic 
coated paperboard blank having a plurality of alter 
nating tapered ?ngers and angular ?ngers on one of its 
edges, the tapered ?ngers and angular ?ngers being 
separated by triangular gusset panels foldably con 
nected to the ?ngers by score lines in the blank, the 
angular ?ngers being adapted to abut on the bottom, 
exterior surface of the container with a ?at pro?le and 
the tapered ?ngers being adapted to overlap on the 
bottom, interior surface of the container to seal the 
bottom of the container. 

16 Claims, 7 Drawing Figures 
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CYLINDRICAL LEAK-RESISTANT, 
THERMOPLASTIC COATED, PAPERBOARD 

CONTAINER 

BACKGROUND OF THE INVENTION 

This invention relates to generally cylindrical, 
coated, paperboard containers for a liquid, paste, or 
frozen material. This invention is particularly con 
cerned with a bottom construction for such containers 
having a substantially ?at profile, whereby the con 
tainer will stand stably on ?at surfaces without rocking 
or tipping over. This invention is also particularly con 
cerned with providing such a bottom construction 
which will be leak-resistant, so that the contents of the 
container will not leak out of the container or seep into 
the paperboard base stock, thereby weakening the pa 
perboard and destroying the integrity of the container. 
This invention is further particularly ‘concerned with 
providing such a container for relatively heavy loads, 
on the order of about 25 to 50 pounds. 
Generally cylindrical, coated paperboard containers 

having bottom constructions formed from abutting or 
overlapping ?ngers are well known in the art. The bot 
tom constructions in such containers have not, how 
ever, been entirely satisfactory for providing a leak 
resistant, ?at-bottomed container for relatively heavy 
loads of liquids, pastes and frozen materials. One rea 
son for this has been that such bottom constructions 
have tended to be weak and prone to leak. This situa 
tion has required that additional sealant members and 
sealant materials be used to supplement the overlap 
ping or abutting ?ngers in the bottom of the containers. 
See, for example, US. Pat. Nos. 1,866,496, 1,867,914, 
2,160,488, and 2,097,893. Another reason has been 
that such bottom constructions have had to be recessed 
in order to assure that the container is stable when 
placed on a ?at surface, the overlapping ?ngers tending 
to make the bottom constructions uneven and hence 
unstable. This has made such containers undesirable 
for use with relatively heavy loads. See, for example, 
US. Pat. Nos. 1,362,090, 1,867,914, 1,904,365, 
1,443,280 and 2,097,893. Still another reason has been 
that the bottom constructions have been quite prone to 
fail due to wicking of a ?uid product into exposed por 
tions of the paperboard base stock. Bottom construc 
tions formed from a plurality of over-lapping paper 
board ?ngers have heretofore invariably contained rel 
atively large areas of exposed paperboard at the edges 
of the ?ngers. These exposed areas of paperboard have 
generally been left unprotected by the surface coatings 
applied to the paperboard. Due to the problem of wick 
ing, the likelihood of failure of prior, cylindrical con 
tainers has been quite high, particularly when such con 
tainers have been utilized for storing liquids, pastes or 
frozen materials over a relatively long period of time. 

SUMMARY OF THE INVENTION 

In accordance with this invention, in a thermoplastic 
coated, paperboard container provided with a gener 
ally cylindrical side wall, an improved bottom construc 
tion is provided which comprises a plurality of abutting, 
angular ?ngers on the bottom, exterior surface of the 
container; and a plurality of overlapping, tapered ?n 
gers on the bottom, interior surface of the container; 
each of said angular ?ngers and said tapered ?ngers 
being separated by and foldably connected to a triangu 
lar gusset panel; and said ?ngers being foldably con 
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2 
nected to the cylindrical side wall of the container. In 
accordance with a second aspect of this invention, a 
thermoplastic coated, paperboard blank, which can be 
formed into the generally cylindrical, ?at-bottomed 
container of this application, includes a substantially 
rectangular panel; a plurality of angular ?ngers; and a 
plurality of tapered ?ngers; each of said angular ?ngers 
and said tapered ?ngers being separated by and fold 
ably connected to a triangular gusset panel; and each 
of said ?ngers ‘being foldably connected to one edge of 
said rectangular panel. 
By this invention, a bottom construction for a gener 

ally cylindrical, ?at-bottomed, leak-resistant container 
is provided which can be expeditiously formed by con 
ventional mass production techniques and which is 
adapted for storing relatively large quantities of liquids, 
pastes and frozen materials over a relatively long pe 
riod of time. 

DESCRIPTION OF THE DRAWINGS 
FIG. I is a plan view of a blank which can be formed 

into the cylindrical, leak-resistant, thermoplastic 
coated, paperboard container of this invention. 
FIG. 2 is a fragmentary, side elevational view of a cyl 

inder, formed by side-seaming the blank of FIG. 1. 
FIG. 3 is a fragmentary, side elevational view of the 

cylinder of FIG; 2, the lower portions being urged in 
wardly of the cylinder to form the bottom construction 
of this invention. 
FIG. 4 is a side elevational view showing the forming 

and sealing of the bottom of the cylinder of FIG. 3 to 
form the container of this invention. 
FIG. 5 is a fragmentary, perspective view of the bot 

tom exterior of the container formed from the blank of 
FIG. 1. 
FIG. 6 is a sectional view, taken along line 6—6 in 

FIG. 5, showing the bottom interior of the container 
formed from the blank of FIG. 1. 
FIG. 7 is a fragmentary, sectional view, taken along 

line 7—-7 in‘FIG‘. 6, of the bottom construction of the 
container of‘ FIGS. 5 and 6. 

DETAILED DESCRIPTION OF THE INVENTION 

This application relates to a generally cylindrical, 
leak-resistant, thermoplastic coated, paperboard con 
tainer formed from a blank, generally 10, shown in 
FIG. 1. The blank 10 includes a substantially rectangu 
lar panel 1 La plurality of angular ?ngers 12, and a plu 
rality of tapered'?ngers 13. Each of the angular ?ngers 
12 and the tapered ?ngers 13 is separated by and fold 
ably connected "to a triangular gusset panel 14. Each of 
the angular ?ngers l2 and tapered ?ngers 13 is also 
foldably connected to a ?rst edge 11a of the rectangu 
lar panel 1 l. 
The paperboard blank 10 can be formed from any 

conventional, thermoplastic-coated, paperboard base 
stock. For example, the blank 10 can be formed from 
a paperboard base stock coated on one or both surfaces 
with a polyole?n, such as polyethylene or polypropyl 
ene; saran, i.e., polyvinylidine chloride; an ethylene 
acrylic acid copolymer; or a Surlyn ionic copolymer. 
The blank 10 is preferably coated on both surfaces with 
a polyole?n, particularly low density polyethylene. 

In the blank 10, the thickness of the thermoplastic 
coating is not critical, and any thickness greater than 
about 0.0005 inches, suf?cient to enable a plastic to 
plastic bond to be formed between the thermoplastic 
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coatings on the surfaces of the blank 10, can be suitably 
utilized. Preferably, the thickness of the thermoplastic 
coatings on the surfaces of the blank 10 is from about 
0.0010 inches to about 0.0020 inches, particularly a 
thickness between about 0.0010 inches and 0.0015 
inches. 
Also in the blank 10, any paperboard base stock con 

ventionally utilized in coated, paperboard containers 
can be utilized. Preferably, the paperboard base stock 
has a basis weight of from about 150 pounds to about 
400 pounds per 3,000 sq. ft. and a thickness of about 
0.010 inches to about 0.030 inches. It is especially pre 
ferred that a paperboard base stock of about 325 to 
about 340 pounds per 3,000 sq. ft. and of about 0.024 
to about 0.028 inches thickness be utilized, particularly 
a paperboard base stock having a basis weight of about 
333 pounds per 3,000 sq. ft. and a thickness of about 
0.026 inches. 

In the blank 10, the angular ?ngers 12 and the ta 
pered ?ngers 13 are foldably connected to the triangu 
lar gusset panels 14 and to the rectangular panel 11 
along a plurality of score lines, generally 15, in the 
blank 10. The score lines 15 de?ne the ?rst rectangular 
panel edge 11a, as well as the foldably connected, abut 
ting edges of the angular ?ngers 12, the tapered ?ngers 
13 and the triangular gusset panels 14. The size and 
con?guration of the individual score lines 15 in the 
blank 10 are not critical, and any conventional dimen 
sions and con?gurations for score lines in blanks for pa 
perboard containers can be utilized. Preferably, the 
score lines 15 are formed to a depth of about 0.006 to 

about 0.0085 inches in the blank 10. 
In the blank 10, the exact size and con?guration of 

the substantially rectangular panel 11, the angular ?n 
gers 12, the tapered ?ngers 13 and the triangular gusset 
panels 14 are also not critical. However, as shown in 
the drawings and as will be discussed hereinafter, the 
elements of the blank 10 preferably have a size and 
con?guration adapted to cooperatively provide a con 
tainer having: a generally cylindrical side wall formed 
from the generally rectangular panel 11; a bottom, ex 
terior surface having a ?at pro?le, formed by abutting, 
angular ?ngers 12; and a bottom, interior surface which 
is sealed and reinforced by overlapping, tapered ?ngers 
13 and by triangular gusset panels 14, which are fold 
ably attached to and horizontally aligned between the 
angular ?ngers l2 and the tapered ?ngers 13. 

Preferably, the ?rst rectangular panel edge 11a and 
the opposite edge of the rectangular panel 11, i.e. the 
second rectangular panel edge llb describe concentric 
curves, rather than parallel straight lines, and the radius 
of curvature of the ?rst edge 11a is somewhat smaller 
than the radius of curavature of the second edge 11b. 
This results in the side wall of the preferred container 
of this invention being tapered inwardly from its top to 
its bottom, rather than being vertical. The tapered side 
wall of the resulting container constitutes a means for 
nesting a plurality of such containers. 

In the blank 10, each of the angular ?ngers l2 prefer~ 
ably de?nes a pentagon. As seen in FIG. 1, a ?rst side 
or edge 12a of the pentagon abuts the ?rst rectangular 
panel edge 11a and each of the second and third sides 
or edges 12b and 120 of the pentagon, adjacent the ?rst 
pentagon edge 12a, abuts a ?rst side or edge 14a of a 
triangular gusset panel 14. It is particularly preferred 
that the remaining two sides or edges 12d and l2e of 
each pentagonal, angular ?nger 12 be of equal length 
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4 
and that the two remaining edges 12d and l2e include 
an angle such that the sum of the angles included by the 
two remaining edges 12d and 122 in all the angular fin 
gers totals 360° In this way, all the pentagonal angular 
?ngers 12 will abut on the exterior surface of the bot 
tom construction formed in accordance with this inven 
tion. The number of angular ?ngers of pentagonal con 
?guration is not critical, and any number greater than 
three can be suitably utiilized. However it is preferred 
that between ?ve and eight angular ?ngers, especially 
six angular ?ngers, be utilized. It is also preferred that 
all of the angles included between the two remaining 
edges 12d and 12:: of the pentagonal, tapered ?ngers 12 
be the same, e.g., 60° when six angular ?ngers 12 are 
utilized. so that all the angular ?ngers will abut at the 
center of the resulting container. 

In the blank 10, each of the tapered ?ngers 13 prefer 
ably de?nes a ?gure of at least four edges, such as a 
square, a pentagon, a hexagon, a truncated ellipse, etc., 
a hexagon being particularly preferred. As seen in FIG. 
1, a ?rst side or edge 13a of the hexagon abuts the ?rst 
rectangular panel edge 11a, and each of the second and 
third sides or edges 13b and 13c of the hexagon, adja 
cent the ?rst tapered ?nger edge 13a, abuts a second 
side or edge 14b of a triangular gusset panel 14. It is 
particularly preferred that the remaining edge or edges 
13d, 13e, 13f, etc. of the tapered ?ngers l3 de?ne a suf 
?ciently large area so that a portion of the tapered ?n 
gers 13 will overlap on the interior surface of the con 
tainer bottom construction, formed in accordance with 
this invention. In this regard, the extent to which the 
tapered ?ngers overlap in the formed container is not 
critical. However, as shown in FIG. 1, it is preferred 
that the area of the tapered ?ngers 13 be such that only 
a minor portion of each tapered ?nger is in overlapping 
relationship with other tapered ?ngers. As also shown 
in FIG. 1, it is particularly preferred that one of the ta 
pered ?ngers 13' be longer than the other tapered ?n 
gers, as measured from its ?rst edge 130, so that the 
one, longer tapered ?nger will overlie the center of the 
bottom construction in the formed container, besides 
being overlapped or overlapping other, tapered ?ngers 
13. 
As shown in FIG. 1, in the blank 10, the triangular 

gusset panels 14 preferably have the same size and con 
?guration to assure that the inside and outside of the 
bottom construction of the formed container is as ?at 
as possible. It is also preferred that the angle included 
between the ?rst and second triangular gusset panel 
edges 14a and 14b be the same, i.e., equal to 360° di 
vided by the number of triangular gusset panels 14. For 
example, when twelve gusset panels are utilized, the 
angle between the ?rst and second gusset panel edges 
14a and 14b in each triangular gusset panel 14 should 
be 30°. . 

The blank 10 further includes a substantially rectan 
gular edge portion 16 foldably connected along the 
score line 15 to the ?rst rectangular panel edge 1 1a and 
to a second triangular gusset panel edge 14b. The edge 
portion 16 is located adjacent a ?rst edge 10a of the 
blank 10. A surface of the rectangular edge portion 16 
is adapted to be bonded, e.g., heat-sealed or adhesively 
secured, to a surface of the tapered ?nger 13 adjacent 
an opposite edge 10b of the blank 10. 
As a ?rst step in forming'the generally cylindrical, 

leak-resistant paperboard container of this invention, 
the blank 10 is side seamed along the entire length of 
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the ?rst blank edge 10a. In side seaming the blank 10, 
a surface of the edge portion 16 is bonded to a surface . ' 
of the tapered ?nger 13 adjacent the opposite blank 
edge 10b, and a surface of the rectangular panel 11 ad 
jacent the ?rst blank edge 10a is bonded to a surface 
of the rectangular panel 11 adjacent the oppositeblank 
edge 10b. A cylinder 17,:shown in FIG. 2, is formed by 
this step. The surfaces of the blank 10 can be bonded 
together to form the cylinderl7 by any conventional 
method, as for example, by heatsealing or adhesive 
bonding. Preferably, the surfaces of the blank 10 are 
bonded together by forming a conventional, heat 
sealed, side seam bond between the thermoplastic coat 
ings on the surfaces of the paperboard base stock. As 
shown in FIG. 2, the cylinder 17 is preferably formed 

6 
of the tapered ?ngers 13, are heat-sealingly pressed 
against the underlying, abutting, upper surfaces of adja 
cent tapered ?ngers 13 and triangular gusset panels 14, 
as well as against the underlying, upper, abutting sur 

- faces ‘of the angular ?ngers 12. At the same time, the 
upper surfaces of the angular ?ngers 12 are heat 

‘ sealingly pressed against the lower, overlying surfaces 
of the triangular gusset panels 14. ~ ~ \ 

The container, generally 23, formed by the use ofthe 
pressing means 18 and the irons l9 and 20 is shown in 

' FIGS. 5, 6 and 7. 

15 

from the blank 10 by bonding a surface of the rectangu- ‘ 
lar edge portion 16 along the ?rst blank edge 10a to an 
underlying surface of the tapered ?nger 13 adjacent the 
opposite blank edge l0band bonding a surface of they 
rectangular panel 1 1, adjacent the ?rst blank edge 10a, 
to an underlying surface of the rectangular panel 11, 
adjacent the opposite blank edge 10b. 
Schematically shown in FIG. 3 is the second step in 

forming the container of this invention. The angular 
?ngers 12, the tapered ?ngers 13 and the triangular 
gusset panels 14 are urged upward and radially inward 
of the cylinder 17 by a means 18, pressing simulta 
neously upon these ?ngers and gusset panels. As urged 
inwardly and upwardly by the pressing means 18, the 
angular and tapered ?ngers 12 and 13 fold about the 
score line between these ?ngers and the ?rst rectangu 
lar panel edge 1 la. In this step, the angular and tapered 
?ngers and the triangular gusset panels also fold about 
the score lines separating them. As folded, the tapered 
?ngers l3 overlie the angular ?ngers l2, and the triang 
ular gusset panels 14 lie between the angular ?ngers 12 
and the tapered ?ngers 13, the ?ngers 12 and 13 and 
gusset panels 14 preferably being positioned substan 
tially about the plane de?ned‘by the ?rst rectangular 
panel edge 11a. A preferred means 18 for urging the 
?ngers and gusset panels 12, 13 and 14 radially inward 
and upward, whereby the tapered ?ngers 13 properly 
overlie the triangular gusset panels 14 and the angular 
?ngers 12 about the plane of the ?rst rectangular panel ‘ 
edge 11a, is a means pressing only the tapered ?ngers 
l3 simultaneously inward and upward. 
The last step in forming the container of this inven 

tion is schematically shown in FIG. 4. After the angular 
?ngers l2, tapered ?ngers l3 and triangular gusset pan 
els 14 have been urged radially inward of the cylinder 
17, the ?ngers 12 and 13 and gusset panels 14 are 
bonded together. It is preferred that the ?ngers and 
gusset panels be bonded together by forming intimate, 
plastic to plastic bonds between the thermoplastic coat 
ings on their surfaces. Such plastic to plastic bonds are 
preferably formed by heat-sealing the ?ngers and gus 
set panels 12, 13 and 14 together, preferably by urging 
heated irons l9 and 20 against the ?ngers l2 and 13 
and the gusset panels 14. One of the irons 19 heat 
sealingly presses downwardly, through the cylinder 17, 
against the upper surface of the ?ngers and gusset pan 
els. At the same time, the other iron 20 heat-sealingly 
presses upwardly against the lower surfaces of the ?n 
gers and gusset panels. For this purpose, the irons l9 
and 20 preferably have substantially ?at, heated faces 
21 and 22, with an area conforming to the bottom area 
of the cylinder 17. By this step, all of the lower surfaces 
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As seen in FIG. 5, the container 23 includes a gener 
ally cylindrical side wall 24 and a bottom construction, 
generally 25. The bottom 25 comprises a plurality of 
abutting, angular ?ngers 12 on the exterior surface of 
the container 23, foldably connected to the cylindrical 
,side wall 24. As also seen in FIG. 5, the edges 12d and 
12e of adjacent, pentagonal angular fingers 12 abut and 
intersect at about the center 26 of the bottom 25. 
As seen in FIG. 6, the bottom 25 of the container 23 

also includes a plurality of overlapping, tapered ?ngers 
13>on the interior surface of the container 23, foldably 
connected to the cylindrical side wall 24 and overlying 
the angular ?ngers 12. As also seen from FIG. 6, minor 
portions of each of the tapered ?ngers l3 overlap. Pref 
erably, one of the tapered ?ngers 13' is longer than the 
others and overlies the center 26 of the container bot 
tom 25. The other tapered ?ngers l3 overlie or under 
lie portions of the one, longest tapered ?nger 13'. It is 
particularly preferred that the one, longest tapered ?n 
ger l3’ overlie the center 26 of the bottom 25 and that 
the other tapered ?ngers 13 merely surround the center 
26. - 

As seen in FIG. 7, the bottom 25 further includes a 
plurality of horizontally aligned, triangular gusset pan 
els 14, disposed between the'overlapping, tapered ?n 

- 'gers 13 and the abutting, angular ?ngers 12. As also 

40 

45 

seen in FIG. 7, the abutting thermoplastic coated sur 
faces of the angular fingers 12, the tapered ?ngers 13 
and the gusset panels ‘14, are intimately, heat-sealed to 
gether in the region of the center 26 of the bottom 25 
to form a strong, plastic to plastic bonded, bottom con 
struction. 

Preferably, the one, longest tapered ?nger 13’ over 
lies at least a minor portion of all the other tapered ?n 
gers 13. To assure that the one tapered ?nger 13' over 
lies the other, tapered ?ngers 13 in the bottom 25, it is 

. preferred that the one tapered ?nger 13' be pressed ra 

55 

65 

dially inward and upward by the means 18 either before 
the other ?ngers 12 and 13 or more rapidly than the 
other ?ngers. Preferably, the longest tapered ?nger 13' 
is also provided with a dab of hot melt adhesive on a 
portion of its surface overlying the center 26 of the bot 
tom construction 25. By providing the hot melt adhe 
sive, an additional means is provided for expeditiously 
assuring that leaking and/or wicking does not occur at 
the center of the bottom 25 of the container 23. For 
this purpose, any conventional hot melt adhesive can 
be utilized. 
Because the bottom construction 25 of this applica 

tion is formed from a unitary blank 10, having no cuts 
between the ?ngers 12 and 13 and the panels 11 and 
14, this bottom construction provides superior leak 
resistance with reduced potential for failing due to 
leaking ot wicking, even during prolonged exposure to 
liquid, paste or frozen materials. Furthermore, be 
cause, the plastic to plastic bonds of the bottom con 
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truction 25 are formed from both bottom and top, pref 
erably by heat-sealing, the thermoplastic coating tends 
to ?ow and to ?ll-in spaces between the ?ngers 12 and 
13 and the gusset panels 14 through which leaks might 
occur and also to cover any exposed paperboard edge 
through which wicking might occur. 
The container 23 formed in accordance with this in 

vention from the blank 10 can be ?lled with a wide va 
riety of liqui, paste and frozen materials. The open end 
of the container can be closed with a conventional, 
plastic or metal lid. 

It is thought that the invention and many of its atten 
dant advantages will be understood from the foregoing 
description and it will be apparent that various changes 
may be made in the form, construction and arrange 
ment of the parts without departing from the spirit and 
scope of the invention or sacri?cing all of its material 
advantages, the form hereinbefore described being 
merely a preferred embodiment thereof. 

1 claim: 
1. In a thermoplastic coated, paperboard container, 

provided with a generally cylindrical side wall, an im 
proved bottom construction, comprising: a plurality of 
abutting, angular ?ngers on the bottom, exterior sur 
face of the container; a plurality of overlapping, ta 
pered ?ngers on the bottom, interior surface of the 
container; each of said angular ?ngers and said tapered 
?ngers being separated by a triangular gusset panel, 
foldably connected to and horizontally aligned between 
said angular ?ngers and tapered ?ngers; and said angu 
lar ?ngers and tapered ?ngers being foldably con 
nected to said side wall. 

2. The container of claim 1 wherein each of said an 
gular ?ngers de?nes a pentagon. 

3. The container of claim 2 wherein two, adjacent 
sides of each of said pentagonal, angular ?ngers are of 
equal length and include an angle such that the sum of 
the angles included by said two, adjacent sides in each 
pentagonal, angular ?nger totals 360°. 

4. The container of claim 3 wherein said angle in 
cluded between said two, equal adjacent sides in each 
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8 
of said pentagonal, angular ?ngers is equal. 

5. The container of claim 4 wherein said container 
includes six pentagonal, angular ?ngers and said in 
cluded angle in each ?nger is 60°. 

6. The container of claim 2 wherein each of said ta 
pered ?ngers de?nes a hexagon. 

7. The container of claim 1 wherein one of said ta 
pered ?ngers is longer than the others. 

8. The container of claim 7 wherein said one, longer 
tapered ?nger is the only tapered ?nger overlying the 
center of said bottom construction. 

9. The container of claim 7 wherein said one longer 
tapered ?nger overlies a portion of all the other tapered 
?ngers. 

10. The container of claim 1 wherein each of said tri 
angular gusset panels includes at least one angle that is 
the same. 

11. A blank for a generally cylindrical, paperboard 
container comprising: 
a substantially rectangular panel, and 
a plurality of alternating tapered ?ngers and angular 
?ngers, foldably connected to an edge of said rect 
angular panel; 

each of said angular ?ngers and said tapered ?ngers 
being separated by and foldably connected to a tri 
angular gusset panel. 

12. The blank of claim 1 1 wherein each of said angu 
lar ?ngers de?nes a pentagon. 

13. The blank of claim 12 wherein two adjacent sides 
of each of said pentagonal angular ?ngers are of equal 
length and include an angle such that the sum of the an- ‘ 
gles included by said two, adjacent sides in each pen 
tagonal, angular ?nger totals 360°. 

14. The blank of claim 13 wherein said angle in 
cluded between said two, equal adjacent sides in each 
of said pentagonal, angular ?ngers is equal. 

15. The blank of claim 12 wherein each of said ta 
pered ?ngers de?nes a hexagon. 

16. The blank of claim 10 wherein one of said ta 
pered ?ngers is longer than the others. 

* * * * * 


