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3,220,595 
THIN ‘WALL C(PNTAHNER WITH STRENGTHEN 
ING AND INSULATING CHARACTERISTICS 

Bryant Edwards, Clarendon Hills, IlL, assignor to Illinois 
Tool Works Inc., a corporation of Delaware 

@riginal application Dec. 10, 1959, Ser. No. 858,792, now 
Patent No. 3,141,913, dated July 21, 1964. Divided 
and this application Nov. 27, 1963, Ser. N 0. 326,487 

6 Claims. (Cl. 220—9) 

This is a divisional application of Serial No. 858,792, 
?led December 10, 1959, now Patent No. 3,141,913. 

This invention relates in general to containers, and more 
particularly relates to plastic containers which are of the 
thin wall variety. 

It has been desired to have an economical plastic con 
tainer for use with hot beverages, foods, etc. and of the 
type wherein the user is not subjected to discomfort from 
heat transfer of a hot beverage disposed within the con 
tainer. 

It is therefore the general object of this invention to 
provide a plastic container which, when ?lled with hot 
beverages, may be readily manually grasped without 
discomfort to the user while drinking from or carrying 
the container. 

Another object of this invention is to provide an eco 
nomical plastic container of the aforementioned type 
which may be stacked and readily dispensed from a 
vending machine, being comparable in weight to present 
cup designs. 

It is another object of this invention to provide a unitary 
plastic container which is unaffected by humidity and 
thus is dimensionally stable for easy vending, is uniform 
in size when manufactured by mass production techniques, 
and is otherwise well adapted to be automatically vended 
from the vending machines now in use. 

It is another object of this invention to provide a corn 
tainer as above described which is strong per unit of 
weight, has no seams to disintegrate when ?lled with a 
hot beverage, and has a con?guration affording insulating 
characteristics such that it may be readily held by user 
when the temperature of the beverages contained therein 
are well above the temperature that the human hand 
can normally withstand. 

It is a further object of this invention to provide a novel 
container as set forth above which protects table surfaces, 
etc. from heat transfer, and additionally, the very low 
moisture vapor transmission of the ‘material protects the 
table surface, etc. from marking by the beverages con 
tained therewithin. 
Another object of this invention is to provide a con 

tainer comparable in weight to containers heretofore 
known, but wherein the formed material affords a greatly 
increased apparent thickness of the container to thereby 
insulate the user from the temperature of the contents in 
the container. 
Another object of the invention is to provide a container 

as aforedescribed which is made of similar base material 
to prior art containers but, due to con?guration of _ma 
terials, is stronger per unit of weight than containers 
known heretofore. 

Other objects and advantages of the present invention 
will appear from the following description in the accom 
panyin g drawings wherein: _ 
FIG. 1 is a fragmentary perspective view of a portion 

of the apparatus and materials being made by the process 
shown in FIG. 2; _ 
FIG. 1a is a fragmentary sectional View of the material 

shown in FIG. 1; 
FIG. 2 is a semidiagrammatic showing of the com 

ponents of apparatus used in manufacturing the materials 
shown in FIG. 1; 
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FIG. 3 is an isometric perspective view of the con 
tinuous molding roll used in the apparatus shown in 
FIG. 2; 
FIG. 4 is an enlarged fragmentary sectional view of a 

portion of the roll shown in FIG. 3; 
FIG. 5 is an isometric perspective view, a portion being 

in section, illustrating somewhat diagrammatically a con 
tainer embodying principles of this invention; 
FIG. 6 is a side view of the container shown in FIG. 5; 
FIG. 7 is a ‘bottom view of the container shown in 

FIG. 6; 
FIG. 8 is an enlarged fragmentary sectional view of 

the upper portion of a container such as shown in FIG. 
5 when made of the materials shown in FIG. 9; 
FIG. 9 is a fragmentary isometric perspective view of 

the material used in making the container shown in 
FIG. 8; 

FIG. 10 is a view similar to FIG. 8 when utilizing the 
materials shown in FIG. 11; 
FIG. 11 is a fragmentary isometric perspective view 

of the material used in manufacturing the article shown 
in FIG. 10; 
FIG. 12 is an isometric perspective view of an alternate 

type of material being manufactured by the general 
process shown in FIG. 2; 

FIG. 13 is a view similar to FIG. 12 of still another 
type of material usable in making containers embodying 
the inventive concepts; 
FIG. 14 is a semidiagrammatic isometric perspective 

view, a portion being in section, indicating diagram 
matically the form of a container that is obtained when 
the material shown in FIG. 12 is used; 
FIG. 15 is a fragmentary sectional view of an upper 

portion of the container shown in FIG. 14 when a portion 
of the material shown in FIG. 12 is used in a nonlaminated 
form; 

FIG. 16 is a view similar to FIG. 15 showing the upper 
portion of the container when a laminated material such 
as shown in FIG. 12 is utilized; 
FIG. 17 is a semidiagrammatic view, of the apparatus 

utilized in the preferred method of molding containers 
from the materials shown in the earlier ?gures. 

Before discussing the invention in detail some general 
background would appear bene?cial. Plastic containers 
have begun to come into general use with automatic vend 
ing machines and (particularly when associated with hot 
beverages such as coffee, soup, etc.) present a handling 
or holding problem to the user when the beverage is 
served hot. 
Most of the plastics used in manufacturing these con 

tainers have fairly good insulating characteristics per 
unit thickness when compared with other materials. How 
ever, in the interests of economical manufacture of plastic 
containers to compete successfully with other materials, 
relatively thin walls are required, since raw plastic material 
is uniformly sold on a per pound basis, and increasing 
of the amount or thickness of the material to increase 
the insulating qualities would merely increase the unit 
price of a plastic container to make it noncompetitive. 
One approach to the problem has been to try to extend 
the plastic material by “foaming,” i.e., creating bubbles 
of gas in the plastic material, and manufacturing a con 
tainer of such foam material or manufacturing a laminate 
of foamed material to a thin web of non-foamed material. 
This approach to date has not proved successful in terms 
of acceptable containers at a competitive price to con 
tainers made from other materials. Further, laminated 
foam and sheet stock pose great problems in reconstituting 
the scrap material. Also, solid foam containers present 
a product having a non-smooth interior surface which 
traps the particles in suspension in the beverage or the 
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like served in the container Which is undesirable from 
a user’s standpoint. 

In my co-pending application entitled “Container Mold 
ing Machine” ?led December 7, 1962 with Serial No. 
243,166 as a continuation of abandoned application Serial 
No. 763,668 ?led September 26, 1958, now Patent No. 
3,172,159, I have disclosed a machine and method for 
manufacturing thin wall containers by a technique which 
includes the use of a combination of mechanical plug 
assist and pressure differentials. While the instant inven 
tion has special advantages when made through the use 
of molding techniques, it will be apreciated that it also 
has advantages relative to the other forming techniques 
now in use such as vacuum forming, blow forming, drape 
forming, and the like. 
More particularly, I have developed a new material, 

in the sense that I increase the apparent thickness of the 
material prior to the container molding stage by pre 
molding, preferably in a continuous manner, a plurality 
of closely spaced projections on a web of plastic material. 
This material may then be used “as is” in the container 
molding operation or a thin sheet may be laminated to 
the end portions of the projections. If the projections 
are con?gured corectly, not only is the apparent thick 
ness of the ?nally formed container increased, but in 
addition, the projections serve to structurally increase the 
strength and rigidity of the container affording an even 
further bene?t in the weight vs. strength ratio. 
The molding of the container with my premolded ma 

terial utilizes the general techniques taught in the Patent 
No. 3,172,159 with certain modi?cations. These modi 
?cations do not change the basic procedure, however, 
they do aid in providing a better container with certain 
of the materials as will be discussed hereinafter. 

Returning now to FIG. 2 of the drawings, a ?rst ex 
truder 10 of conventional design is shown diagram 
matically in the lower right hand portion of FIG. 2 and 
is adapted to extrude a uniform web of thin plastic mate 
rial 12 having a predetermined thickness and width. In 
the illustration to be described, the plastic material is 
preferably polystyrene or a similar type of thermoplastic 
material. The web 12 is fed between a smooth roll 16 
and a molding roll 14 (to be later discussed in detail) 
from which it emerges in the form which is shown in FIG. 
1 and identi?ed with the reference numeral 18. It should 
be noted that neither the width or length of the material 
is increased, but the apparent thickness is grealy in 
creased. The material 18 is then either used “as is” or 
fed between two laminating rolls 20 and 22 and emerges 
as a laminated material 24 on the output side of the 
rolls 20 and 22. In the event that laminated material 
is desired, material which is to be laminated to the pre 
molded material 18 may be conveniently extruded from 
a second extruder 26. The web 30 passes between two 
rolls 32 and 34 which locate the web 30 for feeding to 
the area between the laminating rolls 20 and 22. The 
web of material 30 and the premolded material 18 are 
heated by a suitable heater 28 immediately adjacent the 
input side of the laminating rolls 20 and 22 so as to pre 
pare the surfaces thereof su?‘iciently to obtain good co 
hesive bond therebetween in the ?nally produced mate 
rial 24. Heater 28 may be an electrical resistance type 
of heater of any commercially known type or other suit 
able equivalent type heater, the main purpose being to 
soften the mating surfaces only, of the material 30 and 
the premolded material 18. The premolded material 18, 
or the laminated material 24, as it is received from the 
laminating rolls 20 and 22, may be wound on a suitable 
storage roll or may be fed directly into a container mold 
ing machine (shown diagrammatically in FIG. 17) as 
suitable and desired. 
The continuous molding roll 14 is shown in an enlarged 

fragmentary sectional view FIG. 4 and shown in perspec 
tive in FIG. 3. The molding roll 14 is generally cylindri 
cal and on the outer surface of the periphery are a 
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4 
plurality of projecting lugs 38. Each of the lugs 38 have 
a generally planar rectangular end surface 40 and four 
tapering side walls 42, 44, 46 and 48 which taper in 
wardly in converging relation as they project from the 
surface of the roll 14. The individual lugs 38 may con 
veniently be formed by cutting away material from a 
cylinder to form a plurality of axially aligned longitudi 
nal grooves 50 and transverse circumferential grooves 
52. It will be appreciated that the fragmentary sec 
tional view FIG. 4 is considerably enlarged for purposes 
of clarity as are the certain other views in these draw 
ings inasmuch as it is intended that the individual lugs 
project from the surface on the order of ?ve to ?fty 
thousandths of an inch. It will be further appreciated that 
the material 12, material 18, and material 24 are all 
measured in terms of thousandths of an inch and that the 
?nal dimension of the thickness of the side walls of the 
container 62 used for illustration, would not generally 
exceed sixty thousandths of an inch. 
The molding roll 14 as it impinges upon the material 

12 as it comes from the extruder 10 (in a heated condi 
tion), continuously molds a plurality of pockets 49 which 
are complementary in shape to the shape of the lugs 38. 
It should be noted at this time that extreme care must 
be exercised so that the lugs 38 on the molding roll do 
not have any sharp burrs or “wire edges” so as to tear 
the corners of the pockets 49 when the molding lugs 38 
are withdrawn from the material as it passes thereby. 
As shown in FIG. 1, the material 18 as it leaves the 

molding roll 14 has a smooth bottom surface 56 on one 
side of a base portion 54 and a plurality of projecting 
cross connecting webs 58 and 60 which correspond respec 
tively to the valleys or grooves 52 and 50 in the molding 
roll 14. It will be noted that this premolding operation 
by the molding roll 14 increases the apparent thickness of 
the material as is shown by the relative thickness of 
the material 12 before it passes roll 14 and the thickness 
of material 18 after passing roll 14, best seen in FIG. 2 
of the drawings. It is preferred that the preformed ma 
terial 18, in cross section, presents web members 58 and 
60 which are not less in height than the bottom wall or 
base portion 54 is in thickness. The molding roll 14 is 
mounted relative to roll 16 and the material 12, and the 
con?gurations and proportions of the lugs 38 on roll 14 
are so arranged, that the material displaced by the lugs 
?lls up the grooves 50 and 52 and the top surface of the 
cross webs 58 and 60 are parallel with planar surface 56 
of the base portion 54. 
The material above described, either in laminated 

form as shown and identi?ed by the reference numeral 
24, or when used in sheet form without the laminated 
element, as shown and identi?ed by reference numeral 
18, is particularly well suited for the manufacture of con 
tainers such as 62 as shown in FIGS. 5, 6 and 7. While 
I have elected to show a container in the form of a cup, 
it must be realized that the instant invention is adapted 
for other uses in molded plastic items and it is not to 
be limited to the precise article shown. 

In container manufacturing of the variety set forth in 
my co-pending application aforementioned, it is the prac 
tice to feed .030 inch web stock into the molding appa 
ratus and the container side walls, after molding, are 
in the neighborhood of .012 inch in thickness. Using 
the same starting thickness (and weight) of the material 
12 (.30 inch) as it comes from the extruder 10, and then 
passing it through the molding roll 14, it is relatively 
easy to increase the apparent thickness thereof such that 
the material 18 (unlaminated form) is .060 inch in appar 
ent thickness. This .060 inch material then is reduced 
to the neighborhood of .024 side wall thickness in the 
?nished container in the molding operation. However, 
the unit weight of the container remains the same as the 
unmodi?ed material now in use. (The same proportions 
may be used in laminated form.) 
The container thus formed from my premolded mate 
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'rial, while weighing the same as containers produced here 
tofor'e, is much stronger due to the reinforcing action 
‘of the web as shall become apparent. Thus the increase 
in apparent thickness enhances not only insulation char 
acteristics, but also increases the strength on a unit Weight 
basis. Further, due to the increase in apparent thick 
ness, the stacking and vending problems of the containers 
are enhanced. The increase in apparent thickness in 
creases the interference of special stacking rings where 
used, and under some circumstances allows elimination 
thereof. 
Turning now to the container shown, the container 62 

is generally cylindrical in shape having a bottom portion 
64, a short skirt portion 66, a radial shoulder 68 and side 
walls 70 which taper outwardly to a lip portion 72. The 
shoulder 68 on the interior or inner wall surface of the 
container is adapted to engage an external shoulder of 
a similarly con?gured container nested therewithin, the 
external shoulder being de?ned by the juncture between 
the bottom portion 64 and the side walls 70 of each con 
tainer. For a speci?c discussion of the manner in which 
thin wall containers can be stacked in non-jamming nested 
relationship Within one another, reference is made to my 
Patent No. 3,139,213 which has matured from original 
patent application Serial No. 769,057 ?led October 29, 
1958. The lines 74 and 76 are semidiagrammatic repre 
sentations of the transformation of the cross webs 58 and 
60 which de?ne the pockets 49 in materials 18 and 24 
as they are distorted to form new pockets 78 in the con 
tainer molding operation by the method and apparatus 
shown semidiagrammatically in FIG. 17. 

It will be noted by referring to the enlarged fragmen 
tary sectional views on FIGS. 8 and 10 respectively that 
the ribs or webs 56 and 58 of the materials 18 and 24 
are stretched out proportionately with the thinning down 
of the other portions of the material when the container is 
formed in the container molding operation. In practice, 
there are in the neighborhood of two times as many struts 
or webs 74 and 76 as are shown in FIGS. 5-7. It will 
be appreciated that each of the individual pockets 78 
have the premolded forms shown respectively as 49 in 
FIGS. 9 and 11 respectively as applied to FIGS. 8 and 10. 
The material 18 (shown in FIG. 1 1) when used to form 

a container 62, produces one having the outside appear 
ance of a grid-like network of projecting interconnecting 
web members 74 and 76. The inside surface of the con 
tainer 81] is relatively smooth. Further, the outer sur 
face of container 62, when manufactured from material 
18 and when grasped by a user on the outside thereof, 
is such that the ?ngers of the user will be separated from 
the interior 80 by the dimension of the base portion 54 
and by the thickness of the projecting portions 74 and 76. 
The ribs or webs 74-76 are relatively closely spaced so 
as to prevent direct contact by the ?ngers of the user with 
the base portion 54. Similar statements are true rela 
tive to the material 24 used in the manufacture of the 
articles shown in FIG. 8 except that there is an additional 
thickness of material 30 or 30' which has been laminated 
to the end portions of the projecting struts or webs. As 
shown in FIG. la, the material 31?’ may be very thin 
stock and substantially less than the thickness of the base 
portion 54. When this form of material is used in the 
relative dimensions stated, care must be taken to mold 
the container 62 so that the surface 56 becomes the sur 
face 80 of the container. 
Another embodiment of material 82 is shown in FIG. 

12 of the drawings. This material is essentially similar to 
that aforediscussed except that the cross or longitudinal 
ribs 60 have been eliminated and again this material may 
be used in the laminated form 83 or unlaminated form 85. 
More particularly, the material 82 comprises a base ma 
terial which has been premolded by a roll similar to roll 
14 so as to have projecting lugs 86. A web of material 
30 may be laminated to the top portions of the lugs 86 if 
desired to provide the laminated form. As shown in FIG. 
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14, the material 32 when used to make a container 62 
by the apparatus and method shown in FIG. 17 will 
assume a con?guration as shown, and the lines 88 are 
semidiagrammatic representations of the distortion of the 
individual projecting lugs 86 of the material 82. When 
material 82 is used in the laminated form (as shown in 
FIG. 16) it should be noted that the preferred method of 
molding the container assures that individual elongated 
compartments or pockets 92 are created by the lip 90 
being pinched off in the molding operation (to be later 
described). By this method each pocket 92 between 
each pair of projecting ribs 88 is separated from adjacent 
pockets and from the atmosphere. The non-laminated 
material 85 when molded into a container, a portion 
being shown in FIG. 15, is essentially similar to that 
shown in FIG. 11 with the elimination of the cross web 
member 76. Due to the con?guration, the webs 88 neces 
sarily strengthen the container on a weight to strength 
ratio. Further, it is possible to have a lesser amount of 
material in the container as compared to using material 
18 with only a slight loss in rigidity. The close spacing 
of the ribs 88 prevents contact of the users’ ?ngers with 
the base portion of the material to increase the apparent 
thickness of the material. 
Another type of material 94, usable in molding con 

tainers to increase the apparent thickness thereof, is shown 
in FIG. 13 and comprises a base portion 96 having cylin 
drical projecting lugs 98 which may be used as is in form 
95 or may have a thin web 30 laminated to the tops of 
the projections 98 as shown to form material 93. The 
lugs 98 increase the apparent thickness of the material 95. 
Obviously, since the lugs 98 are not interconnected, the 
strength advantage noted in previous forms is not as great. 
In the laminated form, the material has been demon 
strated to be quite strong per unit weight. When molded 
into a container, the lugs 98 assume positions on the con 
tainer corresponding to the points of intersection of the 
cross webs 74—'76 of containers 62. 
As shown in FIG. 17, the preferred method of molding 

is essentially that taught in my Patent No. 3,172,159 afore 
mentioned. I have elected to show the material 18 (un 
laminated material) shown in FIG. 1 of the drawings to 
illustrate the container molding operation. The appa 
ratus 1% essentially comprises a storage roll 102 having 
material 18 wound thereon which is fed past a suitable 
heating means 104 into the molding apparatus per se 
wherein it is engaged on the upper and lower sides by an 
upper and lower clamp means 106 and 108. It will be 
noted that each of the clamp means 106 and 188 has an 
aperture 110 and 112 respectively, which are larger than 
the mold means 114 and mandrel means 116. The mold 
means 114 essentially comprises a male mandrel or plug 
member 118 and around the top portion thereof is a com 
bination clamp and cut-off means 120 which is discussed in 
detail in my co-pending application aforementioned. The 
mold 116 is essentially frusto-conical in con?guration, and 
comprises side walls 122, a short radial shoulder 126, a 
short skirt portion and a knock-Out plug 130, the head 
of which is adapted, during the molding operation per se 
to be the bottom of the mold cavity. Of special note are 
the bleed ports 132 which are placed adjacent the bottom 
of the short skirt portion 128. It will be noted that there 
are no other bleed ports in the side walls 122. 

In operation, the material 18 is clamped by the opposed 
clamping means 1064198, and the mold means 116 and 
mandrel means 114 are moved into telescoped relation, 
mechanically drawing the material down into the mold 
cavity. Thereafter, an air pressure differential is created 
so as to move the web from contact with portions of the 
mandrel member 118 to the mold side walls 122. At this 
time air is trapped between the shoulder 126 and the 
clamping edges of the mold lip 124 and the cutoff and 
clamp means 120 on the mold 118 so as to provide a re 
silient back pressure on the material adjacent the side 
walls 122 preventing the ?attening out of the projecting 
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web portions 58 and 60 of the material 18 during the 
molding operation. Since the pressure differentials across 
the web created in container molding operations of this 
kind are rather severe, without the shoulder edge 126 ad 
jacent the skirt portion 128 and the clamping of the con 
tainer around the periphery at the lip, the projecting por 
tions 58 and 60 (and 86) would have a tendency to be 
crushed and thereby reduce the advantages of the pre 
molding operation. 

It will be noted that the material 18 is fed into the 
machine so that the projecting portions 58-60 (also true 
of projections 86 and 98) are those portions that engage 
the cavity side walls 122 in the molding operation. When 
molding a container with laminated material, it is not 
necessary to orientate the material if the web 30 is of the 
same thickness as the base portion of the material. 

While I have shown and described certain embodiments 
of the invention in detail, it is with full awareness that 
many modi?cations thereof can occur and the scope of 
the invention, therefore, is to be construed only in the 
light of the prior art and the spirit of the appended claims. 
What is claimed as the invention is: 
1. A thin wall seamless container made from thermo 

plastic material comprising, a hollow body member hav 
ing a bottom wall and a peripherally continuous side wall 
extending upwardly therefrom which terminates in an 
open month, said container having a cross section through 
out the peripherally continuous side wall which presents 
between inner and outer wall surfaces thereof a base por 
tion of predetermined thickness, said base portion having 
uniformly distributed throughout its area a plurality of 
closely spaced, radially outwardly extending and integral 
projecting portions disposed on the outer side wall surface 
and being joined to each other by interconnecting means 
at points radially ‘outwardly offset from said base portion 
to strengthen the container, said projecting portions ex 
tending outwardly by a dimension at least as great as the 
thickness of the base portion whereby the apparent thick 
ness of the peripherally continuous side wall is increased 
to separate the container contents from a user’s hand by 
at least double the thickness of said base portion, said base 
portion throughout at least a major portion of its height 
being of uniform thickness with a smooth uninterrupted 
inner wall surface. 

10 

15 

25 

30 

35 

8 
2. The container set forth in claim 1 wherein said inter 

connecting means comprises a plurality of web members 
similar in size and shape to said projecting portions and 
interconnected to said projecting portions in a grid-like 
network to de?ne a plurality of closely spaced, discrete 
pockets. 

3. The container set forth in claim 2 including a sheet 
member of a predetermined thickness and of a like ma 
terial secured to the ends of the projecting portions and 
web members. 

4. The container set forth in claim 1 wherein said inter 
connecting means includes a sheet member of predeter 
mined thickness and of a like material secured to the ends 
of the projecting portions in spaced relation to the base 
portion to join the projecting portions to each other. 

5. The container set forth in claim 1 wherein at least 
the projecting portions are curvilinear in shape over the 
entire side wall to aid in preventing longitudinal slippage 
of the container or turning of the container in the hands 
of a user. 

6. The container set forth in claim 1 wherein said 
peripherally continuous side wall tapers outwardly as it 
proceeds upwardly, said container further including a 
stacking ring element provided on the side wall comprising 
an internal shoulder and an external shoulder spaced ver 
tically therefrom, the external shoulder of one container 
being engageable with the internal shoulder of an iden 
tical con?gured container in nested relationship therewith 
to limit the degree of telescoping of nested containers. 
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