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ABSTRACT OF THE DISCLOSURE 
A plastic container lid which is stackable without wedg 

ing, is easily ejected from its forming mold, and is pe 
ripherally scalable to a container body. Sealing, which is 
in the corners for noncircular shapes, is accomplished by 
snapping relatively deep peripherally spaced sockets in 
the lid over a projection extending outwardly from the 
mouth of the container body. 

This application relates to a container, and more 
particularly to a plastic lid for closing the opening of a 
complementary container body. 

Thermoplastic containers are becoming increasingly 
useful in packaging and storage application of all types. 
These containers are usually closed with snap-on lids of 
the insert or of the over cap variety, which are made of 
relatively thin plastic to minimize material costs and to 
facilitate rapid production rates. The lids must seal tightly 
yet be easily removable by a consumer. However, it has 
been found that in high speed mass production opera 
tions, close tolerances cannot be consistently maintained 
on the mating peripheral sealing portions of the lid and 
container body which are adequate to provide a tight seal 
between the mating parts. Thus when the sealing portion 
of the body, for example, is oversize (or the lid is under 
size) the lid will either not ?t the body at all, or if it is 
forced onto the body by automated capping equipment 
in the ?lling line, will be too tight to be conveniently re— 
moved by the consumer. On the other hand, if the sealing 
portion of the body is undersize (or the lid oversize) the 
lid ?t is too loose and it may fall off during handling, 
or may inadequately‘protect the packaged product. Fre 
quently it is not possible for the consumer to know 
whether the lid is properly engaged on the body, or only 
partially engaged thereon. 

In addition, lids and bodies of this nature must also be 
stackable without wedging together, since in high speed 
production operations they must be consistently individ 
ually fed successively from stacked formations. Ease of 
release of the container lid and body from their respec 
tive forming molds is also a design consideration, since 
projections extending opposite to the general outward 
?are of the sides of the parts inhibit axial ejection from 
the molds. With such con?gurations the molded part must 
be flexed laterally to permit the formed projection to 
proceed beyond the corresponding forming portion of 
the die. Sufficient lateral ?exing to permit axial ejection 
from the mold without damaging the parts is especially 
dif?cult with relatively stiff thermoplastics. Design modi 
?cations to alleviate the initially mentioned production 
tolerance problem, therefore, cannot be made without 
considering the effect on the provisions made for stacking 
and releasing the lid and mating body parts from their 
forming molds. 

'It has been found that this dilemma of dif?culties has 
been effectively solved by the present invention. There is 
provided a stackable, snap-on, tight sealing, readily re 
movable, plastic lid having peripherally spaced means for 
sealing to a complementary stackable container body. 
Both lid and body may be produced at high rates while 
consistently providing a seal between the parts. 
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Accordingly, it is an object of the present invention to 

provide an improved container lid which avoids the prior 
art difficulties discussed above. 

It is an additional object of this invention'to provide 
a snap-on container lid which audibly permits knowledge 
of when the lid is in place on the container body. 

It is another object of this invention to provide a con 
tainer lid and body combination which permits relaxa 
tion of molding tolerances for the mating sealing portions 
of the parts, while still providing an effective container 
seal. 

It is another object of this invention to provide an im 
proved tight sealing, stackable container lid adapted for 
use in automated packaging operations, which can be 
manufactured at high production rates with a minimum 
of difficulty incurred in its ejection from the forming 
mold. 
A further object of this invention is to provide a non 

circular, snap-on container lid which accomplishes the 
above-described objects. 
An additional object of this invention is to provide a 

snap-on container lid of relatively stiff thermoplastic 
material which ful?lls the above-described objects. 

These and other objects will in part be obvious and 
will in part appear hereinafter. 

These and other objects are accomplished by provid 
ing a plastic container lid comprising a top wall and a 
skirt extending downwardly from the periphery of the 
top wall, the skirt having a plurality of peripherally 
spaced sockets which extend outwardly with respect to the 
periphery of the top wall, the sockets being adapted to 
con?ne a marginal portion situated adjacent the open end 
of a complementary container body, each socket having 
an upper wall portion, and a lower wall portion which 
extends substantially inwardly beyond the outer limit 
of the body margin, the skirt having a stacking abutment 
at its lower end beneath each socket which is adapted to 
support the lid in spaced relationship upon the upper 
wall portion of the socket of a similarly con?gured lid. 
The lids are preferably of noncircular con?guration with 
the stacking abutments and sealing sockets located in each 
of the corners thereof. Strengthening furrows may be 
provided in the skirt above the sealing sockets to minimize 
lateral ?exing of the lid in these areas. 

In describing the overall invention, reference will be 
made to preferred embodiments illustrated in the ac 
companying drawings in which: 

FIG. I is a top plan view of a lid embodying the in 
vention; 

FIG. 11 is a perpective view of the lid of FIG. I in 
closure sealing engagement on a container body; 

FIG. III is an enlarged, partial, sectional view taken 
along the line 'III—III of FIG. II; 

FIG. IV is a partial, sectional, elevational perspective 
view of a nested stack of the lids of FIG. I; and 

FIG. V is a sectional elevational view taken along the 
line V—V of FIG. IV. 
With reference to the drawings, wherein identical nu 

merals refer to identical parts, there is shown in FIGS. 
I and II a generally rectangular, thin wall, plastic stack 
able noncircular lid indicated as 10‘, for a container body 
generally indicated (FIG. II) as 12. As shown, container 
body 12 is of thin wall plastic, and is noncircular in hori 
zontal cross section having a radially outwardly extending 
marginal projection 13 adjacent to and extending around 
an opening in the top portion thereof. Lid 10 comprises 
elongated, generally ?at top wall 14, having converging 
edges 16 de?ning corners 18 at the points of convergence 
of edges 16. Lid 10‘ further comprises a skirt 20v (FIG. 
III) extending downwardly from the periphery of top 
wall 14, having in each of its four corners 18, a radially 
outwardly opening vertically extending strengthening fur 
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row 22 adjacent the periphery of top wall 14. A radially 
inwardly extending, generally U-shaped locking protrusion 
24 is provided in skirt 20 spaced from and axially aligned 
below furrows 22 in each of corners 1-8 of lid 10. The 
innermost surface 26 of protrusion 24 is situated radially 
outwardly with respect to the innermost portion 28 of 
the outer surface of the furrow 22, as can be seen from 
FIGS. III and V. Between furrows 22 and protrusions 24 
in each corner 18 of lid 11}, there is provided an inter 
mediate, member 30 of L-shaped radial cross section 
having an upper leg 32, connected at the inner end thereof 
with the wall which de?nes furrow 22. Member 30, as 
shown, extends outwardly by means of upper leg 32 and 
downwardly along vertical leg 34, which in turn merges 
with the uppermost wall of locking protrusion 24. Inter 
mediate member 30, and protrusion 24 in each of the 
four corners 18 of lid 10 de?ne socket 36 between protru 
sion 24 and furrows 22 for sealingly con?ning margin 13 
of body 12 when the lid is in place on the body all as 
shown in the left side of FIG. III. Socket 36 extends out 
wardly with respect to the periphery of lid top wall 14. 
The con?guration of the remainder of peripherally ex 

tending skirt 20 other than in the corners of lid 10 is 
depicted on the right of FIG. III. An intermediate mem 
ber 38 is also provided having a shape similar to that 
in corners 18, in that horizontal portion 40 is connected 
at one end thereof to vertical wall 42 which. has a smooth 
outer surface, as opposed to the furrowed con?guration 
of the corner skirt portion. Upright leg 44 of intermediate 
member 38 is jointed at its lower end to shallow C-shaped 
projection ‘46 which projects inwardly with respect to 
upright leg 44 to a lesser extent than does rounded pro 
trusion 24 with respect to vertical leg 34 of intermediate 
member 30 in lid corners 18. Consequently cavity 48 
along the sides of lid 10 is not nearly as con?ning by 
virtue of its lower con?guration as are sockets 36 in the 
corners thereof. Lift tab 48 extending radially out from 
the end of lower leg 50 of U-shaped protrusion 24 may be 
provided to facilitate removal of the lid by the ?ngers of a 
consumer. This projection may be either continuous 
around the full periphery of the lid or situated only at 
spaced intervals there around. 
To place lid 10 on body 12, the lid is initially rested 

atop peripheral projection 13 of the body in an aligned 
manner. Pressure is then exerted downwardly so that the 
rounded inner surface of protrusion 24 in each corner 18 
of lid 10 is resiliently de?ected outwardly or resilient body 
projection 13 de?ected inwardly depending on which of 
the two is made of the stiffer material. The outer end 52 
of projection 13 cammingly follows the rounded inner 
surface of substantially inwardly extending projection 24 
as a result of downwardly exerted pressure, until it has 
moved beyond the longitudinally extending portion of 
projection 24, when it thereupon encounters no further 
resistance and expands against the upper wall of socket 36 
with an audible snap. The body margin 13 is then con 
?ned within this socket on the upper side by the horizon 
tal portion 32 of intermediate member 30, and on the 
lower side by the uppermost portion of U-shaped projec 
tion '24. This action occurs in each of the four corners of 
rectangular lid 10. When the lid is in place on the con 
tainer body, a clearance 54 may exist between the inner 
surface of the lid skirt 30 and the outer end of the body 
peripheral margin or projection 13 as a result of relaxed 
tolerances on each of these parts, yet the lid is still held 
tightly in place in each of the deep corner sockets. As 
depicted in FIG. III, some locking may also occur around 
the remainder of the periphery to a lesser extent than in 
the corners, as a result of the position of shallow C-shaped 
projection 46 situated beneath and laterally inwardly of 
the outer end of projection 13. 
To remove lid 10 from body 12, the bottom face of 

corner lift tab 48 of which there may be a plurality when 
the con?guration is noncircular, i.e., one located in each 
corner, is gently pushed upwardly by the thumb or ?nger 
of a user in either of the four corners of the container, 
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4 
while another ?nger laterally spaced inwardly presses 
down on the top surface of lid top wall 12. This results in 
a prying away of lid 10‘ from projection 13 of body 12 in 
the particular corner area chosen to be open, in a manner 
which is generally the reverse of the way in which the 
body projection was audibly snapped into the lid socket. 
After the lid has been pried away from the edge in the 
corner area it may then be easily grasped between the 
?ngers and progressively peripherally peeled away from 
the remainder of the upper portion of body 12. 

Stackability of lids 10 without resulting in a wedging 
action occurs as shown in FIGS. IV and V. Outer surface 
56 of outwardly extending portion 32 of intermediate 
member 30 of the skirt 20 of a lower lid, in each of the 
four corners thereof, acts as a supporting surface for outer 
abutment surface portion ‘58 of the U-shaped protrusion 
of an upper lid so as to support the upper lid in stacked, 
spaced relationship with respect to the lower lid. The 
substantial inward extent of corner locks 24, with respect 
to the maximum lateral extent of the intermediate mem 
ber provides considerable load bearing corner contact be 
tween surfaces 56 and 58 of adjacently stacked lids as 
shown in FIG. V. This results in a stable stack not sus 
ceptible to having the contacting parts of either of the lids 
forced beyond the other so as to provide undesirable 
wedging. Some stacking support may occur along the sides 
of the lids other than in the corners as depicted in FIG. IV, 
as a result of the contact between the lower side 60 of 
shallow C-shaped projection 46 of an upper lid and the 
outer surface of the horizontal portion of the intermediate 
member of a lower lid. Stackability (wedge resistance) is, 
however, primarily dependent on corner rather than side 
contact. 

FIG. V also depicts the relationship between the pro 
jection 24 of an upper lid and furrow 22 of a lower lid 
with the latter functioning as a stacking aid when two 
lids are stacked together. Furrow 22 of the lower lid is in 
lateral alignment with projection 24 of the upper lid, so 
that projection 24 may if necessary at least partially ?t 
within furrow 22 in the skirt of the lower lid. This pro 
vides corner clearance to permit the upper lid to stack 
ingly ?t over the lower lid should the dimensions of the 
two lids be such as to prevent this from otherwise occur 
ring because of dimensional variations resulting from the 
relaxed tolerances between the adjoining parts. In other 
words, though projection 24 of the upper lid is not shown 
in FIG. V as ?tting within furrow 22 of a lower lid, the 
space is available to achieve this should it be required for 
other adjacently stacked lids of slightly different dimen 
sions. Furrow 22 because of its contour also provides 
strength in each corner to resist lateral lid de?ection. This 
de?ection, which is prone to occur because of the thin wall 
construction is problematical in that if it is excessive, 
wedging of the lids will occur. Furrow 22 also decreases 
the total amount of undercut which must be overcome 
in stripping thermoformed lids from their forming molds. 
Speci?cally, if the furrow were not present, the portion of 
the lid skirt where the furrow is now located would have 
to be forced laterally inwardly a suf?cient amount to move 
it beyond the laterally inwardly extending mold projection 
de?ning deep U-shaped lid protrusion 24. This extra lateral 
movement which is more difficult to accomplish at the 
end of the skirt joined to the top wall than at the free 
lower end, would increase the forming cycle and there~ 
fore the manufacturing cost, since the lid would have to 
be left longer in the forming mold so as to cool and set it 
su?iciently to permit de?ecting it laterally without perma 
nently distorting it, which could occur if the plastic were 
in a softer, more pliable state. Furrows 22 appear only in 
the corners where stacking contact primarily occurs. The 
tendency toward lateral ?exing of the sides other than in 
the corners during handling need not be of concern with 
the present design, and con?gurations to overcome it are 
unnecessary. 
The above description and particularly the drawings are 
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set forth for purposes of illustration only and are not to 
be taken in a limited sense. 
The relatively deep, reversely angled, spaced corner 

locks of the lid of the present invention must extend 
laterally inwardly to a greater extent than that of the 
inwardly extending projections the remainder of the lid 
skirt since this is the area of the lid which is responsible 
for holding it onto the container body. The inward extent 
of these corner projections as well as the extent to which 
they are provided around the periphery must not be exces 
sive, since difficulties could then be encountered in eject 
ing the lid from its forming mold. In general the maximum 
inward extent of the peripherally spaced lid skirt locking 
projections should extend to between about .015 to .030 
inch inwardly beyond the maximum lateral dimension of 
the upper marginal projection of the container body. The 
inner surfaces of these relatively deep locking projections 
should be rounded to facilitate cammingly guiding the 
projections past the peripheral margin of the body or 
vice versa. 

Since dependence for locking the lid onto the container 
body is based on peripherally spaced, reversely angled 
projections in the lid skirt, the peripheral con?guration of 
the skirt between these projections may vary. In place of 
the shallow C-shaped con?guration shown in the draw 
ings, for example, a straight vertical portion could be used, 
or nothing at all, i.e., a discontinuity could be provided in 
this area of the lid. A peripherally continuous, shallow 
reversely angled projection is preferred, however, since 
this con?guration can, to a degree, function in coopera 
tion with the spaced locking projections to provide a 
stacking abutment and to assist in sealing the lid on the 
container body. Furthermore, it provides the same general 
outer appearance in the sides as that which is necessary 
in the corners, so as not to detract from the pleasing 
overall continuous aesthetic appearance of the lid. 
The strengthening furrows peripherally located in the 

lid skirt at the points where locking and stacking pri 
marily occur function to strengthen these areas against 
the tendency to ?ex laterally which may cause telescoping 
when a plurality of lids are stacked together, and which 
could result in a premature release of the lid from the 
container body. In addition these furrows provide insur 
ance that the deep locking projections of one lid will clear 
the skirt of an adjoining lid when being stacked thereon 
without requiring tight molding tolerances to achieve this 
consistently. These furrows function also to minimize the 
extent of undercut which must be overcome during the 
mold ejection step of the fabricating process over that 
which would be encountered if they were not present. The 
furrows should extend inwardly from the remainder of 
the lid-periphery for between about .005 to .020 inch. 

Positioning of the locking projections around the lid 
periphery may be according to any pattern desired. How 
ever, a particular problem occurs with noncircular shapes, 
Where due to the con?guration the lid sides radially ?ex 
outwardly around the periphery, but at the same time are 
put under tension and even tend to ?ex slightly inwardly 
in the corner areas when pressure is exerted from above. 
Thisinherent characteristic of noncircular shapes is used 
to advantage in a preferred embodiment of the present 
invention, in that the locking projections, surfaces of 
which have a stacking function, are positioned in the area 
of the periphery where outward ?exing is nonexistent or 
at a minimum, i.e., in the corner areas. 
Though use of interrupted lid locking and stacking pro 

jections are uniquely applicable to noncircular type lids in 
the present invention, it should be understood that these 
may be used with circular lids, with ease of mold discharge 
being the primary consideration in such cases. Possible 
con?gurations include square, oval, oblong, triangular 
and the like. - 

The material from which the lid is formed may be any 
plastic capable of being molded from sheet material in 
accordance with the previously mentioned design param 
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6 
eters. Thermoplastics generally have the advantages of 
being tough, difficult to break under ordinary circum 
stances, and have sufficient strength to be fabricated rela 
tively thinly from web stock for economy purposes, since 
the containers contemplated herein are of the throw away 
type which are generally meant to be nonreusable after 
consumption of the initial contents. The resulting lid, 
when formed in this manner is unitary in construction, 
has no seams, and is of the thin wall variety having a 
generally uniform thickness between about 2 to 80 mils. 

Usable thermoplastics are polymers based on styrene, 
polyole?ns such as for example, polyethylene, or poly 
propylene, and polyvinyl chloride. 

Particularly useful materials for forming these lids are 
relatively stiff thermoplastics having a ?exural modulus 
in excess of about 100,000 p.s.i., and preferably between 
250,000—500,000 p.s.i., such as, for example, rubber 
modi?ed polystyrene or polystyrene which preferably has 
a rubber compound grafted or mechanically blended 
therein, e.g., acrylonitrile, butadiene, styrene copolymers. 
In addition, it has been found necessary to have at least 
one and preferably both of the mating portions of the 
container constructed of these materials in order to obtain 
the audible security snap feature which is heard when 
the lid is forced onto the container body. This feature 
of the invention clearly and decisively permits the user to 
know when the lid is sealed on the body. These materials 
are tough and resilient even when thin and kept at low 
temperatures, and are usually inert to most foods which 
may be packaged in the container. Unfortunately, how 
ever, these thermoplastics are relatively stiff and have 
very little tendency to shrink away from undercut por 
tions of the forming mold on cooling, in comparison to 
the shrinkage obtained with softer materials. It has, there 
fore, been particularly dif?cult to mold reversely angled 
portions of these materials having a sufficient lateral 
extent tol resist wedging, yet which may be ejected from 
the mold without di?iculty. The interrupted con?guration 
of the present invention provides equivalent capabilities 
in this area for lids of thermoplastic materials having a 
?exural modulus in excess of about 100,000 p.s.i., with 
those of softer materials. 

In general, the present lid ?nds particular utility in 
automated and semiautomated packaging lines for foods 
and other consumer items, and wherever storage space 
dictates that a plurality of lids must be stacked in tele 
scoping relation. The assembled container comprising the 
lid and container body is tightly sealed, yet easily open 
able and resealable. The lids have improved structural 
stability, and may be easily dispensed with little or no 
difficulty from the bottom of a stack, while at the same 
time presenting fewer manufacturing difficulties in the 
molding operation, particularly with respect to with— 
drawal of the lid from the mold. Consequently, high 
manufacturing rates may be maintained at very low 
costs. Dimensional tolerances'of the mating parts may 
be relaxed without a corresponding increase in reject rate 
or decrease in the sealing quality of the lid. These toler 
ances may range between about i040 inch whereas 
the tolerances for similarly positioned conventionally 
manufactured parts is about 1.020 inch. 

It will be understood that many variations and modi 
?cations of the embodiments herein described will be 
obvious to those skilled in the art, and may be carried 
out without departing from the spirit and scope of the 
invention. 
What is claimed is: 
1. A plastic container lid comprising a top wall and a 

skirt extending downwardly from the periphery of the 
top wall, said skirt having a plurality of peripherally 
spaced sockets which extend radially outwardly with 
respect to the periphery of the top wall, said sockets being 
adapted to con?ne a radially outwardly extending mar 
ginal portion of a complementary container body, such 
portion being situated adjacent an open end of said body, 
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each socket having an upper wall portion and a lower 
wall portion, said lower wall portion being adapted to 
extend substantially inwardly beyond the outer limit of 
the body marginal portion, said skirt having a stacking 
abutment at its lower end beneath each of said sockets 
adapted to support said lid in stacked relationship upon 
the upper wall portion of the socket of a similarly con 
?gured lid. 

2. The structure of claim 1 wherein the lid has a 
noncircular con?guration, with the sockets located in the 
corners thereof. 

3. A noncircular plastic container lid comprising: 
(a) a top wall having converging edges de?ning 

corners; 
(b) a skirt extending downwardly from the periphery 

of the top wall having in each corner: 
(I) a radially outwardly opening vertically extend 

ing strengthening furrow adjacent the periphery 
of the top wall; 

(II) an inwardly extending rounded protrusion 
below said reversely tapered furrow, the inner 
most surface of said protrusion being substan 
tially radially inwardly of the maximum radial 
dimension of a peripheral marginal portion 
situated adjacent the opening of a comple 
mentary container body, said innermost surface 
of said protrusion being radially outward of 
the radially innermost portion of the outer sur 
face of said vertically extending furrow; 

(III) an intermediate member of L-shaped radial 
cross section connecting at the free edge of its 
long leg with the lower end of the wall of said 
furrow and extending outwardly and down 
wardly, the end of the downwardly extending 
portion connecting with the uppermost edge of 
said protrusion, said intermediate member de?n~ 
ing a socket between the protrusion and the 
furrow into which may audibly snap said margin 
of the container body, the outer surface of said 
outwardly extending long leg portion of the 
intermediate member acting as a support on 
which rests the protrusion of an upper lid while 
said resting protrusion at least partially ?ts 
within the groove provided by the furrow in 
the skirt of a lower lid when two of such lids 
are stacked together, in order to maintain the 
top walls of said stacked lids spaced from each 
other. - 

4. The structure of claim 3 wherein the lid has a 
generally rectangular con?guration. 

5. A plastic container comprising: 
(a) a thin wall, open top, plastic body of noncircular 

horizontal cross section having a projection extending 
radially outwardly around the opening in the top 
portion thereof; 

(b) a thin wall plastic lid for the body having: 
(A) a top wall having converging edges de?ning 

corners; 
(B) a skirt extending downwardly from the 
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8 
periphery of the top wall having in each corner: 

(I) a radially outwardly opening vertically 
extending strengthening furrow adjacent the 
periphery of the top wall; 

(II) an inwardly extending U-shaped locking 
protrusion spaced from and axially aligned 
below said furrow, the innermost surface 
of said U-shaped protrusion being radially 
outward of the innermost portion of the 
outer surface of the furrow; 

(III) an intermediate member connecting at 
one edge with the skirt at the lower end 
of said furrow and extending outwardly 
and downwardly, the end of said down 
wardly extending portion connecting with 
the uppermost leg of said U-shaped pro 
trusion, said intermediate member de?ning 
a socket between the furrow and the 
U-shaped protrusion into which the pro 
jection at the top of the container body 
may be audibly snapped to sealingly con 
?ne said projection therein, the outer sur 
face of said outwardly extending portion 
of the intermediate member acting as a 
support against which rests the lower leg 
of the U-shaped protrusion of an upper lid 
while said protrusion at least partially ?ts 
within the groove provided by the furrow 
in the skirt of a lower lid when two of such 
lids are stacked together, in order to main 
tain the top walls of said stacked lids 
spaced from each other. 

6. The container of claim 5 wherein the peripheral 
portions of the skirt intermediate the U-shaped locking 
protrusions in the corners extend inwardly to a lesser 
extent than that of the locking protrusions. 

7. The container of claim 5 wherein the plastic is a 
relatively stiff material having a ?exural modulus within 
the range of between about 250,000—500,000 p.s.i. 

8. The container of claim 7 wherein the plastic is an 
acrylonitrile, butadiene, styrene copolymer. 

9. The container of claim 7 wherein the tolerances on' 
the lateral dimensions of the lid skirt and, the container 
body projection range between about 1.040 inch. 
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