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This invention is concerned with the art of beverage 
containers, and most particularly with a cup of the ex 
pendable or throw-away variety. 
As is well known, there are expendable cups made 

of impregnated paper, and even some of plastic. Such 
cups are used on picnics and the like, and are widely 
used in beverage vending machines, such as coffee ma 
chines and soft drink machines. As will be appreciated, 
economy of storage space dictates that a plurality of 
cups, in a vending machine, for example, must be stored 
in a tubular magazine with the cups telescoped within 
one another. When a beverage is to be dispensed, the 
bottom cup is dropped from the stack in the magazine 
into position to receive the beverage. 

In the past, it has often been found that the bottom 
cup would not drop satisfactorily. It has been quite 
easy for the cups to become wedged together to the ex 
tent that the rather light weight of the bottom cup is 
insu?icient to cause it to drop from the stack. Further_ 
more, the cups have necessarily hugged one another 
tightly, and the introduction of air between the bottom 
cup and the next adjacent cup has accordingly been 
slow, whereby air pressure tends to hold the bottom cup 
on the bottom of the stack. As a result, the bottom 
cu-p drops too slowly, or not at all. 

Accordingly, it is an object of this invention to pro 
vide a cup, particularly a throw-away cup, which is so 
con?gured that a plurality of such cups can be stacked 
in telescopic relation without wedging together. 

Furthermore, it is an object of this invention to pro 
vide a cup having a step or shelf intermediate its top 
and bottom edges whereby such steps or shelves support 
telescopically stacked cups to maintain the cups in stacked 
relation just short of maximum telescoping, whereby it 
is a simple matter to separate a cup from the telescoped 
stack. 
More particularly, it is an object of this invention 

to provide a frusto-conical cup having a shelf or step 
intermediate its top and bottom margins, such shelf 
being cooperable with a complementary part of the simi 
lar cup to support the cups in nested relation short of 
total telescoping whereby individual cups are readily 
separated from the stack of nested cups. 
One serious problem still remains, that the cups may 

present a very rigid column. When such a column is 
dropped, as is quite likely in shipment or handling, the 
paper box or carton holding the column of cups is very 
likely to burst. Furthermore, the step by step dropping 
of the stack of cups in a vending machine is likely to 
cause damage to the mechanism of the vending machine 
when the stack of cups is rigid. 

Accordingly, it is an object of this invention to pro 
vide a plastic cup which can be stacked in nested or tele 
sooped relation with a plurality of like cups without stick 
ing together by wedging or by air entrapment, which stack 
of cups is resilient. 
More particularly, it is an object of this invention to 

provide such a cup which is con?gured to take advan 
tage of the inherent resiliency of the plastic material for 
providing a resilient stack of cups. 
Other and further objects and advantages of the pres 

ent invention will be apparent from the following de 
scription when taken in connection with the accompany 
ing drawings wherein: 
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‘FIG. 1 is a side view of a cup constructed in accord 
ance with the principles of the present invention; 

‘FIG. 2 is a vertical sectional view as taken along the 
line 2-—-2 in FIG. 1; 

yFIG. 3 is a top view of the cup of FIG. 1; 
FIG. 4 is a vertical sectional view as taken along the 

line 4-—4 in FIG. 1; 
FIG. 5 is a horizontal sectional view as taken along 

the line 5-—5 in vFlG. 1; 
FIG. 6 is a front elevational view of a cup constructed 

in accordance with this invention; 
‘FIG. 7 is a fragmentary, perspective view of the bot 

tom of the cup of FIG. 6; 
FIG. 8 is a top view of the cup; 
FIG. 9 is a fragmentary, longitudinal, sectional view 

as taken substantially along the line 9-9 in 1FIG. 8; 
FIG. 10 is a fragmentary, sectional view showing the 

stacking of cups according to FIGS. 6-9; 
vFIG. 11 is a fragmentary, perspective view similar to 

a portion of FIG. 7 and showing a modi?ed form of the 
invention; 

IFIG. 12 is a longitudinal, sectional view through a 
stack of cups of the type shown in FIG. 11; 
FIG. 13 is a longitudinal sectional view at the bottom 

of a stack of cups of modi?ed construction; and 
FIG. 14 is another longitudinal sectional view at the 

bottom of a stack of cups of another modi?ed construc 
tion. 
The cup as hereinafter described in detail is made of 

plastic, preferably of high impact polystyrene. Such cups 
have marked advantages over paper cups which have been 
impregnated or coated with wax. They present a better 
feel and taste to the lips, they do not become soggy in 
use, and they form a substantially perfect vapor barrier so 
that no moisture condenses on a cool table beneath a 
cup when the cup contains hot coffee or the like. 

Referring now in greater particularity to the drawings, 
there will be seen a plastic molded or formed cup desig 
nated generally by the numeral 10. This cup, as shown 
in FIGS. 1-5, has a lower body portion 12 of frusto 
conical con?guration. The sidewall of the lower body 
portion 12 forms an angle of approximately 5° with the 
vertical, tapering upwardly and outwardly. The lower 
body portion 12 is joined by an intermediate portion 14 
of greater taper to an upper body portion 16 of substan 
tially the same taper as the lower body portion. The up 
per body portion 16 is terminated by an outwardly and 
downwardly turned lip 18. 
The cup 10 is provided with an integral bottom 20 

comprising an annular ring 22 joined to the lower body 
portion 12 and forming an acute angle with the horizon 
tal. To the ring 22 is secured a cone section 24 having 
an apex 26 on the central axis of the cup. The relative 
ly sharp angle formed by the junction of the ring 22 
with the sidewall allows a person using the cup to rest 
one or two ?ngers along the bottom edge of the Cup with 
out burning the ?ngers when hot coffee is contained in 
the cup, due to the inef?cient heat transfer provided by 
the sharp edge at the junction between these parts. The 
question of heat transfer is set forth more fully in my co 
pending application “Cup for Hot Beverages,” Serial Num 
ber 699,679, ?led November 29, 1957 now issued into 
Patent 2,950,350, on September 22, 1959. The present 
application is a continuation-in-part of application, Serial 
No. 699,678, ?led November 29, 1957, which parent 
application has since become abandoned. The conical 
con?guration of the central portion of the bottom is of 
great importance, in that it prevents sagging of the bot 
tom when the cup is ?lled with coffee 'or the like. 

Attention now is directed to the mid-section or inter 
mediate portion 14. This mid-section comprises a plu 
rality of stepped cylindrical rings 28. The particular 
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con?guration of these rings is set forth in greater detail 
in my aforesaid copending application. These rings serve 
several purposes. They rigidify the wall of the cup, which 
is on the nature of only about 0.01 inch in thickness. 
The rings serve as a convenient ?nger grip, both due to 
the stepped nature of the rings, and due to the increased 
taper of the including cone. Perhaps most important, the 
dimensions of the rings are so determined as to provide a 
very inef?cient contact with the user’s ?ngers insofar as 
heat transfer is concerned. Thus, the user may hold a 
cup full of hot coffee without burning his ?ngers. 

Adjacent the bottom of the cup and spaced up slightly 
from the bottom, there is provided a relatively high ring 
30 of reverse taper. This provides a shelf 32 at the top 
of the ring. Accordingly, the bottom of the back-tapered 
ring, as is indicated at 34, of any given cup rests on the 
shelf 32 at the top of the back-tapered ring of a sub 
jacent cup nested therewith. 
The support through the back-tapered ring 30 makes it 

unnecessary for the cups to wedge against one another to 
be supported in nested relation. In fact, there is a slight 
spacing between the sidewalls of adjacent cups. Accord 
ingly, not only are the cups not wedged together, but there 
is space for air to enter so that the bottom cup readily 
can be dropped from the stack. Similarly, the top cup 
readily can be removed, if this is desired. 

‘In accordance with the foregoing, the cups do not wedge 
together. However, in some instances, air tends to enter 
the space between the bottom of one cup and the next cup 
above at too slow a rate, and the bottom cup may be a 
little slow in dropping. in order to prevent such air en 
trapment, further structure is provided as hereinafter set 
forth. The section adapted for stacking the cups in 
cludes a plurality of protuberances or nibs 36 circumfer 
entially spaced as at 38 about the cup. Accordingly, the 
supporting edge 34 is provided at the bottom edges of the 
nibs 36, while the shelf 32 is provided at the top thereof. 
As will be apparent from the drawings, the nibs or pro 
tuberances 36 are wedge-shaped, having substantially 
straight vertical edges, and being reversely tapered rela 
tive to the taper of the cup. 
As will be apparent, the supporting edge at 34 of one 

cup rests on the supporting shelf 32 of the next cup below 
it. As will be apparent, there is necessarily an air space 
between the bottoms of the adjacent cups, and the spaces 
38 between the protuberances or nibs 36 provide air chan 
nels for venting air into this space. Thus, the cups do 
not wedge together, and also do not stick together due 
to air trapped in the cups. 
‘From the foregoing, it will be seen that there has been 

herein disclosed an improved molded or formed plastic 
cup having all of the advantages of plastic construction, 
and possessing a further advantage in that the cups can 
be stacked or nested without any possibility of wedging 
together, and positively admitting air between adjacent 
cups, whereby a single cup readily can be removed from 
the stack. Besides providing for ready separability of the 
stacked or nested cups, the back tapered stacking ring im 
parts a desirable strength or rigidity to the cup. In addi 
tion, it may aid in inhibiting heat transfer from hot coffee 
or the like to the user’s ?ngers. 0n the other hand, the 
provision of the stacking ring produces no important 
diminution in the volume of capacity of the cup. Fur 
thermore, the axial space occupied by the stacked or 
nested cups is not increased substantially over that of con 
ventional tapered cups which are wedged together. In one 
form of the invention, means is presented for venting air 
from the bottoms of the cups to facilitate separation of 
the cups. 

Referring now to the embodiments of the invention 
providing a resilient stack, and ?rst to FIGS. 6-10, there 
will be seen a thin walled plastic cup designated generally 
by the numeral 110. This cup is made of plastic, prefer 
ably high impact polystyrene, and has a lower body por 
tion 112 of frusto-conical con?guration. The side wall 
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of the lower body portion 112 preferably forms an angle 
of approximately 5° with the vertical, tapering upwardly 
and outwardly. The lower body portion 112 is joined by 
an intermediate portion 114 of greater taper to an upper 
body portion 116 of substantially the same taper as the 
lower body portion. The upper body portion 116 is 
terminated by an outwardly and downwardly curved lip 
or rim 118. v 

The cup 110 is provided with an integral bottom 120 
comprising an annular ring 122 joined to the lower body 
portion by structure ‘hereinafter to ‘be described. A cone 
section 124 is secured to the ring 122, and has an apex 
126 on the central axis of the cup. The relatively sharp 
angle formed by the junction of the ring 122 with the 
side wall allows a person holding the cup to rest one or 
two ?ngers along the bottom edge of the cup without 
burning the ?ngers when a hot beverage, such as coffee, 
is contained in the cup. This is due to the inefficient 
heat transfer provided by the sharp edge at the junction 
between these parts. Heat transfer further is inhibited 

, in the intermediate portion 114 of the cup, due to the 
sharp corners provided by the plurality of step rings 
forming this section. In addition, the step rings 128 form 
ing the intermediate portion 114 rigidify the wall of the 
cup, which is in the nature of only 0.01 inch in thick 
ness. The rings further serve as a convenient ?nger grip, 
due to the stepped nature of the rings, and due to the 
increased taper of the including cone. 

In addition to the foregoing, the cup is provided near 
the bottom thereof with a relatively high ring 130 of re 
verse taper relative to the cup. This provides a shelf 
132 at the top of the ring, and a step or rest at the 
:bottom thereof as indicated at 134. When a plurality 
of cups is stacked together, the step or rest 134 of one 
cup is supported on the shelf 132 of the immediately 
subjacent cup of a telescoped or nested stack of such 
cups. This prevents wcdging together of the cups. 

Furthermore, associated with the ring 130 is a plu 
rality of circumferentially spaced teeth, projections or 
nibs 136. These nibs are circumferentially spaced apart, 
there being spaces 138 between them. As will be ap 
parent, these spaces provide for venting air from a pocket 
between adjacent cups. Each of the nibs 136 is wedge 
shaped, having a reverse taper relative to the cup. 
As Will be observed, at the base of certain of the nibs 

136, there is provided a tapered protuberance, Wedge or 
cam surface 140. The taper of these protuberances, 
wedges or cam surfaces is opposite to that of the nibs 
136, and it will be observed that the Wedges extend down 
from the lower shoulder means and radially out from a 
side wall but do not extend radially out so far as the 
nibs, thereby providing shoulders 142 beneath each of 
the associated nibs. Only a few of the nibs have such 
cam surfaces or wedges, and speci?cally, in the illustrative 
example there are three such cam surfaces or wedges 
which are equally, arcuately spaced about the cup. 
The function of these wedges is to cause telescoping 

cups to move slightly out vof round. In other words, 
each cup is forced inwardly slightly in the vicinity of the 
wedges, while a cup externally thereof is forced out 
wardly slightly where engaged by a wedge. Conversely, 
the outer cup pulls in slightly short of a true circle in 
termediate the outwardly ‘bulged or bowed portions. As 
a result, the rest or step 134 of one cup does not im 
mediately engage on the subjacent shelf 132, ‘but must 
cause a certain amount of cup deformation previously. 
As will ‘be apparent, the wedging engagement is quite 
localized at distinct points as this prevents the engage 
ment from being sufficient to cause the cups to stick to-‘ 
gether. It has been found in actual practice that a stack 
of cups so associated is quite resilient, and yet readily 
drops the bottom cup gravitationally when the weight of 
the stack is supported by the next to the bottom cup. 
As will be apparent, the wedges further cause a centering 
or guiding action between adjacent cups insuring proper 
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alignment thereof, with consequent proper engagement 
of the shoulders of adjacent cups. 
A modi?cation of the invention is shown in FIGS. 11 

and 12 for providing a resilient stack. Parts in these two 
?gures are generally similar to those in FIGS. 6-10, and 
similar numerals are utilized but in the 200 series, rather 
than in the 100 series. In so far as the termination of 
the numbers is similar, further description is unnecessary. 
A distinguishing feature is that there are no wedges or 
ramps rbelow the nibs 236. Rather, the shelf ‘232 is 
joined to the adjacent sidewall 212 by a tapered or 
frustoconical section at 242. All of the nibs lie against 
this tapered surface, and are cammed inwardly as the 
cups are pushed together. The tapered or ‘frustooonical 
surface 242 is engaged on the inside, and stretched some 
what into rounded shape. As will be apparent, it also 
pulls in slightly between adjacent nibs. The taper is 
su?iciently abrupt that, coupled with the sharp corner of 
the cooperating shelf 234, there is no sticking together 
by wedging. 

Further embodiments or modi?cations of the invention 
are shown respectively in FIGS. 13 and 14. 

In the embodiment of FIG. 13, similar numerals being 
used in the 400 series, the cups 410 are similar to those 
heretofore shown and ydescribed, having a continuous 
stacking ring, rather than the series of nibs, and lacking 
any slanting or wedging surfaces. Instead, the underside 
of the step or rest v434 is provided at circumferentially 
spaced locations with downward bumps or protuberances 
444. As will be apparent, when the stack of these cups 
is urged axially together, as under their own weight, the 
rest 444 of each cup is de?ected upwardly in the vicinity 
of each protuberance, and conversely the shelf 434 is 
de?ected ‘downwardly beneath each protuberance. Again, 
the inherent ?exibility of the plastic material coacts with 
this con?guration of parts to impart a resilient action to 
the stack of cups. 
The form of the invention shown in FIG. 21 departs 

somewhat from that heretofore shown and described. 
In the embodiment of the invention shown in FIG. 14 

the cup is more nearly like that shown in FIGS. 6-10. 
A stacking ring of reverse taper is provided at 730 in each 
cup, there being a supporting shelf 732 at the top thereof, 
and a rest or step 734 at the bottom thereof. The dis 
tinguishing feature of this form of the invention resides 
in the provision of a plurality of inwardly directed nibs 
736 positioned above the shelf 732 in each instance. The 
upper surfaces of these nibs are inclined outwardly at a 
greater angle than the adjacent sidewall 712 of the cup 
and accordingly the nibs 736 are cammed outwardly, cor 
responding portions of adjacent cups being de?ected some 
what inwardly in the vicinity of the rest 734 upon stack 
ing of the cups. Again, the camming action, and the 
resiliency of the plastic result in ‘a resilient stack of cups. 

In all of the embodiments of the invention heretofore 
shown and described, the outlines of the cup are general 
ly the same. In each instance, sections are provided for 
utilizing the inherent resiliency of the plastic, either direct 
ly, or by a wedging action or by both, whereby to impart 
a resilient characteristic to a stack of such cups tele 
scoped together. The wedging or deforming sections com 
prise nibs or protuberances, thereby presenting between 
them air vents affording passage for escape of air, or 
more correctly entrance of air into the pockets formed 
between adjacent cups, whereby to prevent the cups from 
sticking together by air pressure when an attempt is made 
to drop them one by one gravitationally. 

It is to be understood that the speci?c example of the 
invention herein shown and described is for illustrative 
purposes only. Various changes in structure will no 
doubt occur to those skilled in the art, and will be under 
stood as forming a part of this invention in so far as they 
fall within the spirit and scope of the appended claims. 
The invention is claimed as follows: 
1. A one-piece nestable circular cup of thin Walled 
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6 
plastic construction and of a size to be gripped and lifted 
by one hand, comprising a recessed bottom and a sidewall 
integral therewith, said sidewall being joined to said 
recessed bottom at a circumferential bottom margin 1and 
tapering generally upwardly and outwardly therefrom in 
diverging relation to an upper margin de?ning an open 
upper end, said upper margin having a rim of predeter 
mined axial extent which is of suf?cient increased thick 
ness relative to the thickness of the thin plastic sidewalls 
to lend required lateral strength at said open upper end, 
said sidewalls having circumferential stacking ring means 
formed therein, positioned below said upper margin and 
having an axial extent greater than the axial extent of 
the thickened rim portion, said stacking ring means having 
at its lower extremity circumferentially disposed exter 
nally projecting shoulder means and having at its upper 
extremity circumferentially disposed internal shoulder 
means of smaller minimum diameter than the maximum 
diameter of said external shoulder means and spaced 
upwardly from said recessed bottom, said internal shoul 
der means adapted to form a shelf to coact with the com 
plementary external shoulder means of a like container to 
positively limit the extent of telescopic association of said 
containers, at least circumferentially spaced portions of 
said stacking ring means located beneath and providing 
a support for said internal shoulder means, said support 
converging toward the cup axis from bottom to top suf 
?ciently to increase lateral strength of the stacking ring 
means and to increase radial extent of the internal shoul 
der means, and at least one of said shoulder means having 
separate means ‘associated therewith for cooperation with 
a shoulder means of a nested cup to provide a circum 
ferentially discontinuous area ‘to assure air communica 
tion between completely nested cups and consequent free 
dom of individual cup separation from a stack, the inher 
ent ?exibility of the thin plastic material of the cup in 
combination with the aforesaid structural features serving 
.to impart resilient action to a stack of nested cups with 
out jamming when such cups are subjected to axial pres 
sure. ' 

2. A one-piece nestable circular cup of thin walled 
plastic construction as set forth in claim 1 wherein the 
stacking ring means is located in the vicinity of the bot 
tom of the cup‘. 

3. A one-piece nestable circular cup of thin walled 
plastic construction as set forth in claim 1 wherein the 
means associated with at least one of said shoulder means 
to assure air communication between completely nested 
cups includes circumferentially spaced sections of the 
cup wall material. 

4. A one-piece nestable circular cup of thin walled 
plastic construction as set forth in claim 1 wherein the 
means associated with at least one of said shoulder means 
to assure air communication between completely nested 
cups includes circumferentially spaced sections of the wall 
of the cup projecting radially outwardly and positioned 
beneath of the external shoulder means. 

5. A one-piece nestable circular cup of thin walled 
plastic construction as set forth in claim‘ 1, wherein the 
means associated with at least one of said shoulder means 
to assure air communication between completely nested 
cups includes circumferentially spaced sections of the wall 
of the cup projecting radially inwardly and positioned 
above the external shoulder means. 

6. A one-piece nestable circular cup of thin walled 
plastic construction as set forth in claim‘ 1, wherein the 
means associated with at least one of said shoulder means 
to assure air communication between completely nested 
cups includes a wall portion of limited axial dimension 
extending downwardly from the external shoulder means 
and ‘having a maximum diameter less than the internal 
diameter of said internal shoulder means. 

7. A ‘one-piece nestable circular cup of thin walled 
plastic construction as set forth in claim 1 wherein the 
means associated with at least one of said shoulder means 



3,091,360 
'7 

to assure communication between completely nested 
cups includes spaced protuberances projecting down 
wardly 'from the under side of the external shoulder 
means adapted to rest upon the upper surface of the in 
ternal shoulder means of a like cup when said cups are 
completely nested. 

8. A one-piece seamless cup of thin walled plastic con 
struction and of a size to be substantially encompassed 
and to be lifted by one hand, comprising a bottom and 
side walls integral therewith, said side walls being joined 
to said bottom at a circumferential bottom margin and 
tapering generally upwardly and outwardly therefrom in 
diverging relation to an upper circumferential margin 
de?ning an open upper end, said side walls having cir 
cumferential stacking ring means formed therein, po~ 
sitioned below said upper margin, said stacking ring 
means having at its lower extremity externally project 
ing shoulder means and having at its upper extremity 
internal shoulder means of smaller minimum diameter 
than the maximum diameter ofsaid external shoulder 
means to form a shelf adapted to co-act with the com 
plementary external shoulder means of a like container 
in limiting the extent of. telescopic association of said 
containers, and a plurality of circumferentially spaced 
protuberances extending down from said lower shoulder 
means and radially out from said side walls, the maxi 
>mum diameter of said protuberances exceeding the mini 
mm diameter of said internal shoulder means and said 
protuberances being engageable with the internal shoul 
der means of a like subjacent cup during telescopically 
concentric association with such like cup for properly po~ 
sitioning the external shoulder means of one cup rela 
tive to the c-omplemental internal shoulder means of the 
subjacent like cup. 

9. A one-piece seamless cup of thin walled plastic con 
struct-ion and of a size to be substantially encompassed 
and to be lifted by one hand, comprising a bottom and 
side walls integral therewith, said side walls being joined 
to said bottom at a-circumferential bottom margin and 
tapering, generally upwardly and outwardly therefrom in 
diverging relation to an upper circumferential margin 
de?ning an open upper end, said side walls having cir 
cumferential stacking ring means vformed therein, posi 
tioned below said upper margin, said stacking ring means 
having at its ‘lower extremity externally projecting _shoul 
der means and having at its upper extremity internal 
shoulder means of smaller minimum diameter than the 
maximum diameter of said external shoulder means to 
form a shelf adapted to ‘co-act with the complementary 
external shoulder means of a like container in limiting 
the extent of telescopic association of said containers, 
and a plurality of circumferentially spaced protuberances 
extending down from said lower shoulder means and ra 
dially out from said side walls the maximum diameter 
of said protuberan-ces exceeding the minimum diameter 
of said internal shoulder means and said protuberances 
being engageable with the internal shoulder means of a 
like ,subjacent cup during telescopically concentric asso 
ciation with such like cup for properly positioning the 
external shoulder means of one cup relative to the com 
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plemental internal shoulder means of the subjacent like 
cup, said protuberances being wedge shaped, tapering 
from said side walls up and out toward the lower shoul 
der means. 

10. A one-piece seamless cup of thin walled plastic 
construction comprising ‘a bottom and side walls integral 
therewith, said side walls being joined to said bottom at 
a circumferential bottom margin and tapering generally 
upwardly and ‘outwardly therefrom in diverging relation 
to an upper circumferential margin de?ning an open up 
per end, said side walls having circumferential stacking 
ring means formed therein, positioned below said upper 
margin, said stack-ing ring means having vat its lower ex 
tremity externally projecting shoulder means and hav 
ing at its upper extremity internal shoulder means, said 
stacking ring means comprising a plurality of circum 
ferentially spaced sections having a back taper thereto 
converging from bottom to top, intervening stacking ring 
means portions having a different taper from said spaced 
sections, at least one of said shoulder means thereby be 
ing circumferentially discontinuous to admit air to the 
space between adjacent cups to facilitate separation there 
of, the minimum diameter of said internal shoulder means 
and the maximum diameteryof said external shoulder 
means differing in radius by more than the thickness of 
said side walls, the internal shoulder means forming a 
shelf adapted to coact with the complementary external 
shoulder means of a like cup in limiting the extent of 
telescopic association of said cups, and a plurality of cir 
cumferentially spaced radial protuberances on said side 
walls immediately adjacent and extending axially down 
wardly from said stacking ring means and engageable 
with one of the shoulder means of a telescopically adja 
cent cup for guiding one cup into telescopically concen 
tric association with a like cup. 
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