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3,283,344) 
NESTABLE CONTAINER 

Samnel Shapiro, Swampscott, and James C. White, Lynn 
iiehl, Mass, assignors to Sweetheart Plastics, Inc, Wil 
mington. Mass, a corporation of Maryland 

Filed May 25, I964, Ser. No. 369,792 
It} Ciaims. (Cl. 229—1.5) 

This invention relates to plastic containers and more 
particularly comprises a new and improved stacking 
device incorporated into the container walls to improve 
the nesting characteristics of the containers. 
The market for disposable containers made of plastic 

has experienced enormous growth in recent years, ‘and 
today disposable plastic containers are used for serving 
hot and cold foods and beverages of all varieties both in 
automatic vending machines and in restaurants of all 
types. As economy and convenience are important fac 
tors in the use of plastic disposable containers, it is essen 
tial that shipping costs of such containers be minimized, 
and breakage during shipping be eliminated. Economy 
and convenience also require that a large ‘number of con 
tainers be capable of being stored in a relatively small 
volume so as not to claim excessive space from the man 
ufacturer before shipment, the carrier while in shipment 
and the consumer while awaiting use. All of these con 
siderations have led to the development of the present 
invention. 
To conserve space in storage, the plastic containers 

‘are designed to nest close to one another. When they are 
packed close to one another, a stack of cups subjected to 
an impact load is compressed, and many of the containers 
in the column bind so tightly upon adjacent containers 
that they cannot be separated except with great effort, and 
they are often discarded or used in pairs by vendors, 
which is obviously costly. When containers designed for 
use in vending machines are so compressed and lock 
upon one another, they cannot be automatically dispensed 
one ‘at a time in the machine and, therefore, not only 
create waste by being discharged in pairs but often jam 
the machine as well. In vending machines and in many 
automatic packaging machines which use disposable plas 
tic containers, the lowermost containers in a nested stack 
‘are dispensed ‘by gravity one at a time to a location where 
they are ?lled with the food or ‘beverage, and in order for 
the machines to operate properly the containers must not 
stick together. 
One important object of this invention is to provide a 

nesting facility in the wall of a container which increases 
the resiliency of the container Wall in an axial direction 
so as to give to the container wall a shock absorbing char 
acteristic not otherwise present in such containers. 
Another important object of this invention is to provide 

a nesting facility in the wall of .a container which promotes 
a low nest of the articles. 

Still another important object of this invention is to 
provide a stacking ring in the wall of a disposable plastic 
container which provides both va ?rm seat for containers 
when nested together and, in addition, has greater axial 
resilience than other portions of the side wall of the 
container. 
To accomplish these and other objects the container of 

this invention includes a bottom Wall and an upwardly 
?ared side wall terminating in a top rim. A stacking ring 
is incorporated into the side wall of the container which 
ring has a side band, a lower inwardly extending shoulder 
and an upper outwardly extending seat. Incorporated 
into the stacking ring as a part thereof is means which 
adds resilience to the stacking ring in an axial direction 
so that when the container is subjected to axially directed 
impact loads, the container is capable of absorbing those 
loads without being mutilated. 
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2 
These and other objects and features of this invention, 

along with its incident advantages, will be better under 
stood and appreciated from the following detailed de 
scription of several embodiments thereof, selected for 
purposes of illustration and shown in the accompanying 
drawing, in which: 

FIG. 1 is a side view of a disposable plastic container 
in the form of a thin-walled cup constructed in accord 
ance with this invention; 
FIG. 2 is a fragmentary cross-sectional view of the con 

tainer shown in FIG. 1; 
FIG. 3 is a fragmentary cross-sectional view of a pair 

of containers identical to that of FIGS. 1 and 2 shown 
in a normal nesting position; 
FIG. 4 is a view similar to FIG. 3 but showing the 

nesting relationship of the containers under an impact 
load; 
FIG. 5 is an enlarged fragmentary cross-sectional view 

of the side wall of the cup shown in FIGS. 1 to 4; 
FIG. 6 is a fragmentary cross-sectional view of an 

other embodiment of this invention; 
FIG. 7 is a cross-sectional view taken along the sec 

tion line 7—7 of FIG. 6; 
FIG. 8 is a fragmentary cross-sectional view of a pair 

of containers identical to that of FIGS. 6 and 7 shown 
in a normal nesting position; 

FIG. 9 is a view similar to FIG. 8 but showing the 
nesting relationship of the containers under an impact 
load; 

FIG. 10 is a fragmentary cross-sectional view of an 
other embodiment of this invention; 

FIG. 11 is a fragmentary cross-sectional view of a pair 
of containers indentical to that of FIG. 10 shown in a 
normal nesting relationship; 

FIG. 12 is a view similar to FIG. 11 but showing the 
nesting relationship of the containers under an impact 
load; 
FIG. 13 is a fragmentary cross-sectional view of yet 

another embodiment of this invention; 
FIG. 14 is a fragmentary cross-sectional view of a 

pair of containers identical to that of FIG. 13 shown in 
their normal nesting position; 
FIG. 15 is a View similar to FIG. 14 but showing the 

containers under an impact load; 
vFIG. 16 is a fragmentary cross-sectional view of yet 

_ another embodiment of this invention; and 
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FIG. 17 is a fragmentary cross-sectional view of a 
pair of nested containers constructed in accordance with 
the prior art. 
The cup 20 shown in FIGS. 1 to 5 includes a side wall 

22 and a bottom wall 24 joined together at the lower 
edge 26. The cup shown is made of plastic material 
such as polystyrene and has a wall thickness of approxi 
mately .010 inch. The cup may be vacuum or pressure 
formed, and should be extremely inexpensive because of 
the material used and the high speed equipment on which 
it is formed. The bottom wall 24 is shown to have a 
generally conical con?guration, which prevents the bot 
tom wall from sagging when the cup is ?lled. 
The lower portion 28 of the side wall 22 of the cup 

?ares upwardly at an angle of approximately 5° and is 
provided with a continuous series of closely spaced ver 
tical ?utes 3% which primarily serve a decorative purpose. 
Immediately above the top of the ?uted portion of the 
side walls is a stacking ring 32, and above the stacking 
ring the upper Wall portion 34 of the side wall ?ares out 
wardly at approximately 5° to the roller rim 36. 
The stacking ring 32 includes a side band 38, a lower 

shoulder 4-0 and a top wall 42. The side band 38 tapers 
upwardly and inwardly in an axial direction, and its 
axial height exceeds the axial height of the rolled rim 
36. As will be more evident below, the axial height 
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of the band 38 should exceed the axial height of the rim 
36 by .005 inch or more to allow for the resilience of 
the stacking ring 32. In the form shown the band 38 
tapers inwardly at approximately 9° from the axis. 
The shoulder 40 is connected to the band 38 at the 

corner 44, and the top wall 42 is connected to the top of 
the band 38 at the corner 46. The corner 46 forms a seat 
for the shoulder of an identical cup nested within it. 
This is evident in FIGS. 3 and 4. In order for the corner 
46 or inner edge of the top wall 42 to de?ne a seat for the 
shoulder 40, the maximum diameter of the shoulder 49 
measured at the corner 44 must exceed the minimum di 
ameter of the top wall 42 measured at the corner 46. 
Further, in order to insure that the shoulder 40 seats on the 
corner 46 and not on the top portion 34 of the side wall of 
the container, it is essential that the maximum diameter of 
the shoulder 40 be less than the inner diameter of the 
top portion of the cup measured in the plane of the corner 
46. Moreover, to insure that the shoulder 48 and not 
the lower portion 28 of the side wall rests on the corner 46 
when identical cups are nested, the inner or minimum 
diameter of the shoulder 40 must be less than the mini 
mum diameter of the top wall 42 measured at the 
corner 46. 
As is particularly evident in FIG. 5, the top Wall 42 

?ares downwardly and outwardly from the corner 46 to 
the bottom of the upper portion 34 of the side wall of 
the container. The ?are of the top Wall 42 de?nes an 
angle of approximately 30° with the axis of the cup. 
The lower section 48 of the top portion 34 of the side 
wall is shown to be generally cylindrical in shape and to 
extend upwardly a distance somewhat less than the axial 
height of the top wall 42. It is only essential that the 
top portion 34 of the side wall ?are outwardly to avoid 
interference with the corner 44, and the ?are of the upper 
portion of the wall could begin at the corner 50 which 
de?nes the outer edge of the top wall 42 and achieve the 
same purpose. 
The top wall 42 and the upper portion of the band 38 

together form a ?exible section in the side wall of the 
container which is resilient enough to ?ex, as suggested 
in FIG. 4, under an axially applied load. When the cup 
is nested under normal load with other identical cups, the 
cups assume the poition shown in FIG. 3, wherein the 
corner 46 of the lower cup engages the shoulder 40 of 
the next upper cup between the corner 44 of that shoul 
der and the inner edge 52 where the shoulder meets the 
lower portion 28 of the side wall. Thus, in FIG. 3, where 
the parts of the upper cup are identi?ed by prime num 
bers, the corner 46 of the lower cup bears against the 
shoulder 40’ between the corners 44' and 52'. So stacked, 
the lowermost cup in a column will fall freely from the 
other cups when the next upper cup is supported and 
the bottom cup is released. 
Under an impact load such as is experienced by stacks 

of cups when dropped in their cartons o? the tail gate of 
a truck, the top wall 42 and band 38 ?ex as shown in 
FIG. 4 and absorb a substantial portion of the load. In 
FIG. 4 the wall 42 and band 38 are shown to be bowed 
inwardly, and the corner 46 contacts the shoulder 40’ 
immediately adjacent the corner 52'. 
The ability of the band 38 and top wall 42 to ?ex and 

dissipate the impact loads applied to the cups prevents 
one cup from locking within another, as often occurs with 
prior art cups as suggested in FIG. 17. It will be noted 
in that ?gure that the shoulder 60 of the upper of the 
two cups 62 has slipped beneath the seat de?ned by the 
top wall 64 of the lower cup 66, and it is obviously im 
possible for the lower of the two cups to drop from the 
other cup merely under the force of gravity. Rather, to 
separate the two cups it is necessary to peel one from 
the other by grasping their rims in separate bands. Such 
cups could jam or otherwise disrupt the operation of a 
vending machine and would either be discarded or be 
used together in an establishment which sold food or 
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4 
beverage in them. In accordance with the present inven 
tion the ?exibility of the side wall of the container is 
increased in an axial direction by means of the con 
?guration of the stacking ring, and that ?exibility dissipates 
a substantial portion of any impact load to which the 
stack of cups may be subjected. Further, the interference 
of the corner 46 with the shoulder of the next upper cup 
in a stack serves as a positive stop to prevent jamming of 
the cups in the manner shown in FIG. 17 experience by 
the prior art. 

The embodiment of this invention shown in FIGS. 6 
to 9 is similar to the embodiment of FIGS. 1 to 5. In 
FIG. 6 the cup is shown to include a side wall 22a having 
a stacking ring 32a between its lower portion 28a and its 
upper portion 34a. The stacking ring 32a includes a side 
band 38a, which may be of the same inclination as the 
side wall 38 in the previous embodiment, and a shoulder 
40a identical to the shoulder 40 of that embodiment. 
The upper wall 42a of this embodiment, unlike the pre 
vious embodiment, is composed of alternate upper and 
lower sections 43a and 45a, with the upper section 43a 
conforming to the upper wall 42 of the previous embodi 
ment. Thus, the sections 43a of the upper wall 42a form 
with the side band 38a a plurality of spaced upwardly and 
inwardly extending ?ngers, the upper ends 46a of which 
form a platform for supporting the shoulder 40a of a like 
cup nested within it. The lower sections 45a of the top 
wall 42a is oriented substantially in a horizontal plane. 

Because the ?ngers composed of the sections 43a and 
the band 38a are relatively narrow. they provide a more 
?exible support than the support formed by the top wall 
42 of the stacking ring 32 of the ?rst embodiment de 
scribed. Consequently, under impact loads, the ?ngers 
will ?ex to a greater extent than that suggested in FIG. 4, 
and the lower sections 45a of the top wall will de?ne 
permanent stops or supports for a cup stacked on the 
?ngers. This is suggested in FIGS. 8 and 9 wherein two 
nested cups are shown under normal stacking conditions 
and under impact loads. While the relative positions of 
the two cups shown in FIG. 8 is identical to that shown 
in FIG. 3, in FIG. 9 the cups are shown closer together 
than in FIG. 4. 
The cup 70 shown in FIGS. 10 to 12 has a side wall 72 

which is interrupted inter-mediate its top rim 74 and its 
bottom by a stacking ring 76. The stacking ring 76 in 
cludes a side band 78, a lower shoulder 80 and a top wall 
82. The shoulder 80 of one cup is adapted to sit upon 
the top wall 82 of the next lower cup in a stack composed 
of identical cups. In order to insure that the bottom 
shoulder 80 sits on the top wall 82 of the next lower cup, 
the maximum diameter of the shoulder must exceed the 
minimum diameter of the top wall, the minimum diameter 
of the shoulder must be less than the minimum diameter 
of the top wall, and the maximum diameter of the shoulder 
must be less than the inner diameter of the upper portion 
84 of the side wall in the plane of contact between the 
shoulder and the seat. 

Flexibility is introduced into the side band 78 of the 
stacking ring by the bend 86 intermediate the top and bot 
tom edges 88 and 90 of the band. The bend 86 in the 
band allows the stacking ring to ?ex relatively easily under 
compressive loads applied in an axial direction. This is 
suggested in FIGS. 11 and 12. In FIG. 11 it will be noted 
that the shoulder 80' of the upper of the two cups rests 
upon the inner edge or corner 88 of the top wall 82 of 
the lower cup, and this is the position assumed by the 
cups under normal loads. It will be noted in FIG. 11 
that the side bands 78 and 78' are not in any way dis 
torted from the normal position shown in FIG. 10. How 
ever, when an impact load is applied to the stack of cups 
such as is experienced when a stack of cups is dropped, the 
bands 78 and 78’ bow outwardly at the bends 86 and 86', 
and this distortion absorbs the shock. The contact be 
tween the shoulders and the seats provides a positive stop 
and nesting seat for the containers, and the additional 
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?exibility introduced into the side wall of each cup by 
the bends in the side bands of the stacking rings serve 
as shock absorbers to dissipate a major portion of the load. 
As in the previous embodiments, this increased ?exibility‘ 
prevents the interlocking of the two cups in the manner 
illustrated in FIG. 17. 
The cup shown in FIGS. 13 to 15 ‘is similar to that 

shown in FIGS. 10 to 12. However, in this embodiment, 
the bend in the side band 100 of the stacking ring. 102 in 
the side wall 104 of the cup 106 takes the form of a bead 
108 which is outwardly convex. The outwardly convex 
bead 108, when subjected to axial compressive loads, will 
buckle as suggested in FIG. 15 and serve as a shock ab 
sorber. As is shown in FIG. 14, When a plurality of the 
cups are stacked one upon another, the lower. shoulder 
110' of the upper cup rests upon the top wall 112 of the 
next lower cup. Under impact loading the beads 108 and 
108' collapse somewhat as shown in FIG. 15. The tran 
sient impact loads are dissipated by this collapsing action 
and no interlocking of the stacking rings and damage to 
the cups occurs. 
The embodiment of this invention shown in FIG. 16 is 

very similar to that shown in FIGS. 13 to 15. However, in 
this embodiment the bead is triangular rather than arcuate 
in cross section. Note in FIG. ‘16 that the bead 120 is com 
posed of upper and lower substantially ?at sections 122 
and 124 that merge at corner 126 intermediate the shoul 
der shown at 128 and the top wall 130 of the stacking 
ring 132 of the cup. The bead 120 will act in the same 
manner as the bead 108 of the previous embodiment to - 
dissipate the impressed load. The ‘lower shoulder 128 of 
one cup will rest upon the upper wall 130 of the next 
lower cup in a stack, and the head will momentarily col 
lapse somewhat under the in?uence of an impact load. 

It was suggested above that the effective axial height 
of the side band of the stacking ring should be at least 
.005 inch greater than the axial length of the rims of the 
containers. This difference in the axial height determines 
the maximum de?ection which can take ‘place at the stack 
ing ring before interference between adjacent cups occurs 
at the rolled rim. Preferably the additional height is be 
tween .010 to .020 inch so as to allow the ?exible portion 
of the stacking rings to fully dissipate the impact loads. 

In each of the several embodiments of this invention a 
spring-like action is introduced into the side wall of the 
containers to dissipate loads momentarily impressed upon 
a stack of such containers. Means employed in each em 
bodiment allows the side wall to momentarily distort and 
dissipate the impressed load and avoid interlocking of the 
stacking rings of the containers as occurs in the prior art 
as suggested in FIG. 17. Substantial advantage is derived 
by introducing resiliency into the side wall at a location 
as close as possible to the point where the load is actually 
applied to the container. In each of the several embodi 
ments of the invention, the ?exibility is introduced at the 
stacking ring where each container is in contact with an 
other adjacent container. Therefore, there is no substan 
tial wall section between the point where a load is im 
pressed upon a container and the point of maximum ?exi 
bility so that there is no inertia which need be overcome 
before the yieldability of the side wall comes into play to 
dissipate impact loads. 
Having described this invention in detail, those skilled 

in the art will appreciate that numerous modi?cations may 
be made of it without departing from its spirit. There 
fore, it is not intended that the breadth of this invention 
be limited to the embodiments illustrated and described. 
Rather, it is intended that the breadth of this invention be 
determined by the appended claims and their equivalents. 
What is claimed is: 
1. A nestable one piece plastic cup comprising, 
a bottom wall and an upwardly ?ared side wall ter 

minating in a top rim, 
a stacking ring provided in the side wall of the cup 

below the top rim and having a generally inwardly 
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6 
and upwardly tapered side band, a lower inwardly 
extending shoulder and an upper substantially hori 
zontal outwardly extending seat, said lower shoulder 
having a maximum diameter larger than the mini 
mum diameter of the seat whereby when the cup is 
nested within an identical cup the shoulder of said 
cup sits on the seat of the identical cup beneath it, 

and a bead in the side band intermediate its top and 
bottom edges extending outwardly from the side band 
for introducing resilience into the side band for ab 
sorbing impact when the cup is subjected to an axial 
ly compressive load. 

2. A nestable one piece plastic container as de?ned in 
claim 1 further characterized ‘by 

said ‘bead being arcuate in cross section and being in 
wardly concave. 

3. A nestable one piece plastic container as de?ned in 
claim 1 further characterized by 

said bead having upper and lower sides frusto-conical 
in shape converging outwardly and joined together 
at their outer edges. 

4. A nestable one piece plastic cup comprising, 
a bottom wall and an upwardly ?ared side wall ter 

minating in a top rim, 
a stacking ring provided in the side wall of the cup 
below the top rim and having a generally inwardly 
and upwardly tapered side ‘band, a lower inwardly 
extending shoulder and an upper outwardly extend 
ing seat, said lower shoulder having a maximum di 
ameter larger than the minimum diameter of the seat 
whereby when the cup is nested within an identical 
cup the shoulder of said cup sits on the seat of the 
identical cup beneath it, 

and a bend in the side band of the stacking ring for 
reducing its axial stiffness. 

5. A disposable plastic container comprising, 
a bottom and a side wall, 
a stacking ring provided in the side wall and having a 

side band, a substantially horizontal shoulder extend 
ing inwardly from the bottom of the band and a 
downwardly and outwardly ?ared seat extending out 
wardly from the top of the band, 

and a substantially cylindrical collar extending up 
wardly from the bottom of the seat and de?ning an 
angle of approximately 30° with the seat of the ring. 

6. A disposable plastic container comprising, 
a bottom and a side wall, 
a stacking ring in the side wall having a side band 

tapered upwardly and inwardly toward the container 
axis and having a lower external shoulder extending 
inwardly from the ‘bottom of the side ‘band and hav 
ing a top wall extending downwardly and outwardly 
from the top of the side band and forming an acute 
downwardly facing angle therewith, 
axis and having a lower external shoulder extending 
from the bottom of the side ‘band and having a top 
wall extending downwardly and outwardly from the 
top ofthe side band and forming an acute down 
wardly facing angle therewith, 

said top wall and side band being relatively ?exible 
and bending inwardly and downwardly under loads 
applied in a downwardly direction on it. 

7. A disposable plastic container comprising, 
a bottom wall and an upwardly ?ared side wall hav 

ing a rim at the top, 
a stacking ring in the side wall having a side ‘band, a 

lower inwardly extending shoulder connected to the 
bottom of the band and a top outwardly and down 
wardly extending wall connected to the top of the 
band, the maximum diameter of the shoulder exceed 
ing the minimum diameter of the top wall whereby 
when the container is nested with another identical 
container, the shoulder of the upper of the containers 
sits on the inner upper edge of the top wall, 
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and means forming part of the top wall enabling the 
wall to ?ex in a downwardly direction when a load is 
applied to it. 

8. A disposable plastic container as de?ned in claim 7 
further characterized by, 

the diameter of the top wall at its inner edge being ap 
preciably greater than the minimum diameter of the 
shoulder whereby inward ?exing of the top wall is 
not limited by the side of the container immediately 
beneath the shoulder. 

9. A disposable plastic container comprising, 
a bottom and an upwardly and outwardly ?ared side 

wall, 
and a stacking ring provided in the side wall and hav 

ing an upwardly and inwardly tapered side band 
and a top wall having spaced downwardly and out 
wardly ?ared sections separated by substantially 
horizontal sections whereby the ?ared sections of 
the top wall cooperate with the band to provide up 

8 
wardly and inwardly extending ?exible ?ngers on the 
inside of the cup. 

10. A disposable plastic container as de?ned in claim 
9 further characterized by, 

5 said horizontal sections of the top wall lying in a plane 
intermediate the top and "bottom of the vband and pro 
viding a ?rm seat for the bottom of the band of an 
identical container nested above said container when 
the ?ngers are de?ected. 
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