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Matter enclosed in heavy brackets [ 1 appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

This invention relates to lids for cuplike containers
and more particularly to lids of the single end use,
disposable type for cuplike containers having a curled
top edge or bead.

Cuplike containers, having their top edges curled
outwardly, downwardly and back under to form curled
rims or beads, are commonly used to package foods,
both solid and liquid, especially for carryout and end-
point serving. Such containers are gencrally of the
tapered or conical nesting type. The containers may be
manufactured from sheet paper, treated or saturated
with wax or a combination of wax and plastic, or from
sheet paper laminated to thin plastic which serves as
the interior of the container. Alternately, the cuplike
containers may be post-treated with a coating, or a
saturated coating, of wax or of a combination of wax
and plastic. Containers of the above-described type
may also be manufactured from sheet plastic by the
thermovacuum-pressure forming process. In both the
paper and plastic manufacturing processes, it is com-
mon practice to form the body of the container in one
operation and the head in another operation, with both
operations being automatically and progressively per-
formed in one machine.

Variations in material characteristics, in sheet thick-
ness and in manufacturing tools and processes cause
dimensional tolerances in the container mouth diame-
ter and the size or thickness of the bead that are diffi-
cult to economically control below a certain minimum.
There are roundness irregularities in the circumference
of the container and therc are also variations in the
uniformity of the bead size around the top edge of the
container. Also, the bead is not exactly round; it is
normally cither round or egg-shaped with the top edge
having the smaller curvature. The bead in containers
made of sheet paper has a slightly enlarged portion
resulting from the side seam of such containers.

The lid for such a container, in order to fit snugly on
the container and be reasonably leaktight, should com-
pensate for these nonuniformities or trregularities in
the bead and container mouth and the variations be-
tween containers. Of course, thé lid should be easy to
apply to, or remove from the container. Other desirable
features which should be provided in the lid are: (1)
The lid should have sufficient retention on the con-
tainer so that when two or more full containers with
attached lids are placed in a bag or package in juxtapo-
sition with the edge of the lid of one container over-
hanging one or more other lids, the weight of that one
container does not pecl or rake off the lid; (2) When
the container with the attached lid is held or lifted by
gripping opposite sides of the skirt of the lid with the
thumb and fingers, the retention of the lid on the con-
tainer should be increased; (3) The skirt of the lid
should be of sufficient length to provide sanitary pro-
tection for the lip arca when lifting or holding the con-
tainer with the attached ld in the above-described
manner: ( 4) For case of manufacture, the lid should be
of such adesign that it is casy to form by a thermovacu-
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um-pressure forming process and is easy to strip from
the mold.

Stacking of the lid is another important consider-
ation, particularly where the lids are picked up. con-
veyed or transported to packaging for shipment or
where the lids are dispensed to end use. The lids should
nest freely, one with the .other, and should nest unt-
formly laterally so as to form a very rigid column that
can be compressively picked up or conveyed by the
ends of the stack. The lids should maintain this uniform
stack in a shipping carton and be capable of separation
from nesting without resistance for dispensing to end
use.

An object of the present invention is to provide a lid
which incorporates one or more of the above desirable
featurcs.

Other objects and advantages of the invention will
become apparent from the detailed description taken
in connection with the accompanying drawings in
which:

FIG. 1 is a perspective view of a container having an
attached lid embodying the features of the invention;

FIG. 2 is a top view of the lid of FIG. 1;

FIG. 3 is an enlarged fragmentary, cross-sectional
view of a lid on a container;

FIG. 4 is an enlarged fragmentary, cross-sectional
view of several lids in a stack; and

FIG. 5 is an enlarged fragmentary view of flutes and
lands on the lid.

As shown in the drawings, a lid 11 is provided having
a circumfcrentially extending cavity 12 (as best seen in
FIG. 3) for releasable sealing engagement with a bead
13 of a cuplike container 15 which may be cither made
by vacuum forming sheet plastic or made from sheet
paper, as previously described. The lid 11 is formed
with a central disclike panel 17 adapted to extend sub-
stantially across the open mount 19 of the container
when the lid is telescoped on the container. The lid also
includes a conical lid skirt 21 which extends downward
from the lower edge of the cavity 12. The lower portion
of the cavity 12 and the upper portion of the skirt 21
form a waist and this waist is interrupted by a series of
circumferentially spaced flutes 22. In telescoping the
lid 11 on the container 15, the portions 23 of the skirt
between the flutes 22 act as lands 23 which are
cammed laterally outward by the bead 13 of the con-
tainer thereby expanding the waist to permit it to pass
over the container bead 13. A corrugated ring 25 is
disposed between the cavity 12 and the central panel
17, for a purpose described hereinafter. The lid 11 is
provided with stacking lugs 27 projecting downwardly
from the central panel to rest on the top of the central
panel of a lid immediatcly bencath it, as best seen in
FIG. 4.

Referring now in greater detail to the embodiment
shwon in the drawings, the lid 11 is preferably designed
so that it is easily manufactured from a plastic sheet by
a thermovacuum-pressure forming process and is easily
stripped from its mold. For purposes of description, the
lid 11 is described as it would be viewed from the con-
tainer or its underside. The lid 11 includes the conical
skirt 21 which, as illustrated, flares generally downward
and outward from the lower portion of the cavity 12 to
a maximum diameter at its lower free edge. Along the
lower edge of the skirt 21 is an outward extending and
substantially horizontal flunge 29 which may be em-
ployed as a surface to be pushed for detaching the id
1l from the container 15. This flange, which is neces-
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sary for presently available trimming operations,
should be as narrow as possible to minimize the possi-
bility of the lid being raked off by adjacent containers,
as previously described.

When the lid 11 is initially placed on the container, it
is normally skewed with one side of the bead 13 seated
fully in the cavity 12. The inner diameter of the lower
free edge of the skirt 21 is made of sufficient diameter
to cover the maximum tolerance outside diameter of
the container bead 13 when the lid 11 is in the skewed
position on the container. The skirt 21 is made of suffi-
cient length to provide a low-pressure angle as the skirt
slides over the bead 13. When the lid 11 is attached to
the container 15, the skirt 21 provides sanitary protec-
tion for the lip area about the container mouth.

The upper portion of the skirt 21 and the lower por-
tion of the cavity 12 form a waist. The waist is inter-
rupted by a series of circumferentially spaced-apart
flutes 22. The illustrated flutes 22 are radius grooves

which is the preferred shape but, in certain applica- -

tions, they also may be narrow slots. These flutes 22
provide telescopic rigidity to the skirt 21 and the lower
portion of the cavity 12, thereby avoiding an inward
bellows action when the lid is applied to the container.

The relatively flat portions 23 of the skirt 21 between
the flutes act as lands, which are cammed outwardly by
the bead 13, when the lid is pressed downwardly on the
container 15, without digging in or marring the bead.
To this end the lands 23 have sufficient conical strength
structurally to cause the flutes to expand circumferen-
tially or diametrically, that is, the width of the lands 23
vary between the lower and upper portions thereof.
Each land 23 has a wider circumferentially extending
lower portion 37 (FIG. 4) at the lower free end of the
skirt 21 than at an upper or innermost portion 39.

The lands 23 are connected to lower rounded por-
tions 43 of the rim-receiving cavity 12. The lower
rounded portions 43 of the cavity 12 form hooks or
latches that snap over the bead 13 and apply a slight
tightening down camming action to hold the lid against
inadvertent separation from the container 15. The
lower rounded portions 43 extend inward approxi-
mately to one-half the width of the cavity 12. For the
purpose of facilitating the camming and snapping ac-
tion of the hooks 43 on the container bead 13, the
lower rounded portions 43 are formed with a down-
wardly curved surface disposed at an angle of about 43°
to the horizontal as exemplified by the angle A in FIG.
4. With a smaller angle it would be difficult to remove
the lid from the mold.

The waist is expanded by the narrower upper por-
tions 39 of the lands 23 being cammed laterally out-
wardly. This camming action causes the walls forming
the adjacent flutes 22 to be distorted and the rounded
portions 43 to roll outward. The increased intermediate
widths of the flutes 22 and the nonparallelism of the
land-defining walls also aid in the flexing to accommo-
date the bead 13. The camming action is facilitated by
providing the land 23 at a small angie relative to the
vertical (angle B in FIG. 3) preferably at an angle not
greater than about 31°

The pivoting of the land 23 and the outward rolling of
the rounded portions 43 to expand the waist are further
enhanced by having the tops of the flutes 22 joined to
the rim-receiving cavity 12 as close as possible to a
point of tangency with the inner surface of the cavity
12, as best seen in FIG. 3. If the tops of the flutey 22
were made tangential to the cavity 12, the flutes 22
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would extend further upwardly to the center of the
cavity 12 and thereby provide passageways between
the rim and cavity wall through which liquid might
leak. The preferred angle for the point of connection of
the flutes 22 to the cavity 12 is at an angle of about
15°-20° from a horizontal plane, as illustrated by the
angle C in FIG. 3.

As previously explained, beads 13 are formed by a
rolling of the material which results in noncircular
cross sections and sometimes results in flats, bulges or
other variable cross-sectional dimensions in the beads.
In seamed containers, the double thickness of the mate-
rial at the seam causes an enlargement or bulge. It has
been found that containers may have a tolerance in the
height of the bead of 0.025 inches. To seal with beads
13 having such variations, the cavity 12 is formed with
a vertical dimension, i.e., a height, to receive the maxi-
mum tolerance dimension of a container bead. Addi-
tionally, an upper rounded wall 45 (FIG. 3) of the
cavity 12 is blended into a flat vertically disposed outer
wall 49 with the result that the cavity 12 is elongated in
the vertical direction. The inner diameter of the verti-
cal wall 49 is selccted to be slightly less than the mini-
mum tolerance diameter of the bead 13 or that of the
minimum tolerance diameter of the bead with interfer-
ence. The flatness of the cavity 12 provided by the
vertical wall permits the cavity to bulge where needed.

The upper arcuate wall 45 is joined at its inner end
with an upwardly facing curved surface 53 at the lower
edge of the corrugated ring 25. The corrugated ring 25
extends inward and upward from its lower edge and
includes a plurality of corrugations 57 each of which
has a substantially uniform circumferential extent and
decreases in height. The sides of the corrugations 57
are radially disposed, the corrugations thereby being
wider at the outer ends than the inner ends.

The corrugated ring allows the upper wall 45 of the
cavity to roll upwardly and outwardly to accommodate
variations in the bead diameter. Also, the upwardly
curved surface 53 readily deforms in a localized area as
the corrugated ring 25 spreads circumferentially and
flexes upwardly whereby the lid may fully seat and grip
despite bulges or other such enlargements. The corru-
gated ring 25 also allows the lid to be easily removed
from the container without any abrupt or jarring action
by placing two or ‘more fingers on top of the lid, near
the edge of the panel 17, and the thumb under the
lower edge of the skirt 21 and gently squeezing be-
tween the thumb and fingers simultaneously with a
prying action.

The corrugated ring 25 is connected to the center
panel 17 by means of a conical-shaped collar or ta-
pered cylinder 55. The angle between the face of the
center pancl 17 and the collar (angle D in FIG. 3) is

5 made greater than 90° and the angle between the collar

55 and the upper surface of the corrugated ring 25
(angle E in FIG. 3) is made approximately 90° so that
the lid does not permanently buckle. Alternately, the
angles may be interchanged (i.c., angle D may be made
90° and angle E may be made greater than 90° Also,
this collar 55 facilitates the rolling of the cavity 12.
The preferred manner of stacking is by means of
three spaced stacking lugs 27, cach in the shape of an
obligue frustum of a triangular pyramid with the edges
of faces flattened or rounded. The lugs are integrally
formed in and project downwardly from the top panel
17 to a position in horizontal plane beneath the plane
of lower portions 43 of the cavity 21. More particu-
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larly, the bottom walls 61 on the stacking lugs 27 abut
the central panel 17 of a lid immediately below to space
the skirt 21 from engaging apd prevent its moving into
a wedging engagement with the outer surface of the lid
cavity 12. As illustrated in FIG. 2, the stacking lugs are
each positioned so that one corner 67 thereof is di-
rected outwardly so that, when the plastic material
from which the lid is thermoformed shrinks upon cool-
ing, the lid is easily stripped from the mold.

The preferred equipment for forming a series of lids
simultaneously from a sheet of plastic has the stacking
lugs angularly spaced at different angles in the various
lid forming dies so that the lids when formed have the
stacking lugs in a series of nonmatchable positions.
Thus, each group of lids formed from a single sheet
may be stacked immediately without having the bottom
walls 61 of one lid aligned and projecting into the open-
ings of the stacking lugs in the lid next below.

From the foregoing, it will be seen that the lid may be
manufactured by thermoforming or pressured formed
from a sheet of plastic and provided with sufficient
flexibility at the depending skirt to fit containers having
bead diameters which vary substantially over a rela-
tively wide range of tolerances. The lids are particularly
suited for accommodating bulges at the seams or other
nonuniform cross sections in roller beads. The lids may
be readily stacked yet are prevented from wedging into
engagement with one another which would prevent the
easy release of one lid from another.

While a preferred embodiment has been shown and
described, it will be understood that there is no intent
to limit the invention by such disclosure but, rather, it
is intended to cover all modifications and alternate
constructions falling within the spirit and scope of the
invention as defined in the appended claims.

What I claim is:

1. A lid for gripping and sealing engagement with a
container having a bead about an upper edge thereof,
said lid comprising a central panel, means defining an
inwardly opening, circumferentially extending cavity
on said lid at a position radially outwardly of said cen-
tral panel to receive said bead and to abut said bead in
sealed engagement, means connecting said cavity to
the outer edge of said panel, a conical skirt extending
downward and outward from the lower edge of said
cavity defining means and terminating a free end hav-
ing a diameter larger than the diameter of said bead,
whereby the upper portion of said skirt and the lower
portion of said cavity defining means from a waist, and
a series of circumferentially spaced flutes, interrupting
said waist, the portions of said skirt between said flutes
acting as lands when the lid is telescoped on a con-
tainer, each of said lands having a decreasing circum-
ferential extent from a lower portion to an inner por-
tion thereof to facilitate flexing of said land radially
outward when cammed by the container bead, the
lower portion of said cavity defining means being
moveable into position beneath said bead to grip the
latter when the lid is fitted on said container.

2. A lid in accordance with claim I in which said
cavity-defining means is elongated in the vertical direc-
tion to accommodate bulges in the container bead.

3. A lid in accordance with claim 1 in which said
connecting means includes a flexible annular corru-
gated ring disposed between said central panel and said
cavity-defining means, cach of the corrugations in said
ring being tapered on height with the higher ends outer-
most.
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4. A lid in accordance with claim 3 in which said
flutes project upwardly into said cavity-defining means
to a point immediately below a tangential line to said
cavity-defining means.

5. A lid in accordance with claim 4 in which the waist
extends inward to about one-half of the width of said
cavity and the skirt extends downward at an angle of
less than about 31° to the vertical plane.

6. A lid in accordance with claim 1 in which stacking
lugs in the shape of oblique frustums of triangular
pyramids depend from said central panel and into the
area defined by said skirt for resting on another central
panel of another lid when stacked therewith, said lugs
having one corner thereof directed outward.

7. A lid in accordance with claim $ in which said
connecting means includes a tapered collar connecting
the inner end of the corrugations to the central panel.

8. A lid for gripping and sealing engagement with an
open mouth container having an annular bead about
the upper edge thereof, said lid comprising a central
panel extending substantially across the mouth of the
container, a conical-shaped collar joined to outer edge
of said panel, a ring having radially extending corruga-
tions joined to and projecting outward and downward
from said collar, said corrugations being tapered in
height with the higher ends being outermost, a circum-
ferentially extending cavity defining means joined to
said ring and elongated in the vertical direction to re-
ceive said container bead and to have a sealed engage-
ment therewith, a conical skirt depending from said
cavity defining means and projecting downwardly and
outwardly to a free end having a diameter larger than
that of said container bead, whereby the lower portion
of said cavity-defining means and the upper portion of
said skirt forms a waist and a series of flutes interrupt-
ing said waist, the portions of said skirt between said
flutes acting as lands when the lid is telescoped on the
container, each of said lands having a decreasing cir-
cumferential dimension in the upward direction and
flexing outward about the lower and wider portion of
said land to permit telescoping of said lid on said con-
tainer bead, said lower portion of said cavity-defining
means flexing inward and beneath said bead when said
lid is telescoped on said container to grip therewith and
hold said lid in sealed engagement with said container
bead.

9. A lid in accordance with claim 8 in which stacking
lugs in the shape of oblique frustums of triangular
pyramids depend from said central panel into the area
defined by said skirt for resting on another centrul
panel of another lid when stacked therewith, said lugs
having one corner thereof directed outward.

10. A lid in accordance with claim 8 in which the
waist extends inward about one-half the radial width of
said cavity.

11. A lid for gripping and sealing engagement with ¢
container having a bead about an upper edge thereof, saic
lid comprising a central panel, means defining a circum
Jerentially extending cavity on said lid at a position radi
ally outwardly of suid central panel to receive said beac
and to abut said bead in sealed engagement, means con
necting an inner end of said cavity defining means to th.
vuter edge of said panel for permitting said inner end t
flex and to expand the cavity radially outwardly durin;
application to a container bead, a conical skirt extendin,
downwardly and outwardly from a lower edge of sui
cavity defining means and terminating in a free en
having a diameter larger than the diameter of said beaa
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an upper portion of said skirt and the lower edge of said
cavity defining means forming a waist having a diameter
less than the outer diameter of the container bead, a
series of circumferentially spaced flittes interrupting said
waist, said flutes having a decreasing depth from said
walist toward said free end of said conical skirt, and sur-
Sfaces of decreasing circumferential extent in the upward
direction on portions of said skirt between said flutes
acting as lands for camming engagement with the con-
tainer bead when the lid is forced onto a container, said
means being being located downwardly of said connect-
ing means and radially inwardly of the outermost portion
of said cavity thereby defining an inwardly directed ac-
cess opening into said cavity for the bead, said waist
being positioned to engage the bead and to be forced
radially owtwardly during movement of said bead
through said access opening, the outward movement of
said waist forcing an upper wall of said cavity defining
means to roll ourwardly which forces said connecting
means upwardly, and said waist returning to a position
beneath said bead to grip the latter and the radially outer
end of said connecting means positioned adjacent the
bead when said bead is projected into said cavity.

12. A lid in accordance with claim {1 in which said
flutes have an increasing width in said conical skirt from
their lower ends to said waist.

{3. A lid in accordance with claim 12 in which said
connecting means includes a flexible annular corrugated
ring disposed hetween said central panel and said cavity
defining means.

14. A lid in accordance with claim 11 in which said
lands are generally flat and generally trapezoidal in
shape.

15. A lid in accordance with claim 11 in which said
waist extends inward 10 about one-half the width of said
cavity and the skirt extends downward at an angle of less
than about 31° 10 the vertical plane.

16. A lid for gripping and sealing engagement with a
container having a bead about an upper edge thereof, said
lid comprising a central panel, a cavity defining wall
extending circumferentially on said lid at a position radi-
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ally outwardly of said central panel 1o receive said bead
therein, a conical skirt extending downward and ourward
from the lower edge of said cavity defining means and
terminating in a free end having a diameter larger than
the diameter of said bead, said conical skirt joining a
lower and radially outwardly end of said cavity defining
wall at a waist located substantially beneath the center of
said cavity to grip the underside of a head inserted
therein, a radially inner end of said cavity wall being
spaced upwardly and radially inwardly of said waist, a
connecting wall extending circumferentially between said
central panel and said inner end of said cavity defining
wall, said connecting wall extending upwardly and in-
wardly from said inner end of said cavity to the outer
edge of said central panel, said inner and outer ends of
said cavity wall defining an access opening directed in-
wardly and a series of circumferentially spaced flutes
interrupting said waist, and the portions of said skirt
between said flutes acting as lands as said bead forces
said waist outwardly and rolls the upper wall portion of
said cavity defining wall in an upward and outward direc-
tion as said bead is being forced through said access
opening and into said cavity, the radially outer end of
said connecting means being disposed adjacent said bead
when said lid is positioned on said container, said lands
having a decreasing circumferential extent in an upward
direction and said flutes having a decreasing depth from
said waist toward said free end of said conical skirt.

17. A lid in accordance with claim 16 formed of one
piece and thermoformed from a sheet of plastic of uni-
form cross-sectional thickness.

18. A lid in accordance with claim 17 in which spaced
stacking lugs are formed in said central panel for resting
on the central panel of another lid when stacked there-
with.

19. A lid in accordance with claim 16 in which saia
connecting means comprises a flexible annular corru-
gated ring dispused between said central panel and saia
cavity defining means.

* x *

* *
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