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(57) A straw-insertable disposable lid 1s disclosed including a flexible disk-like body having a top surface for covering
an opening of a cup, a plurality of intersecting lines of weakness each extending between two ends with the lines of
weakness being located on the body and adapted to permit the insertion of a drinking straw through the top surface of
the I1id and a plurality of intersecting troughs for accommodating a respective one of the intersecting lines of weakness,
with the troughs acting to stop the propagation of the tearing of the lines of weakness 1n a radially outward direction
when a straw 1s inserted into the lid and for closing the plurality of intersecting lines of weakness in response to a fluid
pressure force acting on an underside of the top surface of the lid should a filled cup incorporating such lid be
inadvertently tilted over. The aforementioned Iid 1f formed by placing a sheet of thermo-deformable material between
a male and female die set, the male die including an edge for forming the plurality of intersecting lines of weakness
and the plurality of mntersecting troughs 1n a substantially planar portion of the sheet with each trough accommodating
a respective one of the lines of weakness, heating the sheet of thermo-deformable material between the male and
female die set and substantially simultaneously forming the plurality of lines of weakness and the plurality of troughs

during the formation of the remaining portions of the straw-insertable lids.
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ABSTRACT OF THE DISCLOSURE

A straw-insertable disposable lid is disclosed including a flexible disk-
like body having a top surface for covering an opening of a cup, a plurality
of intersecting lines of weakness each extending between two ends with the
lines of weakness being located on the body and adapted to permit the
insertion of a drinkang straw through the top surface of the lid and a plurality
of intersecting troughs for accommodating a respective one of the intersecting
lines of weakness, with the troughs acting to stop the propagation of the
tearing of the lines of weakness in a radially outward direction when a straw
1s 1nserted into the lid and for closing the plurality of intersecting lines of
weakness in response to a fluid pressure force acting on an underside of the
top surface of the lid should a filled cup incorporating such hd be
inadvertently tilted over. The aforementioned lid if formed by placing a sheet
of thermo-deformable material between a male and female die set, the male
die including an edge for forming the plurality of intersecting lines of
weakness and the plurality of intersecting troughs in a substantially planar
portion of the sheet with each trough accommodating a respective one of the
lines of {veakness, heating the sheet of thermo-deformable material between
the male and female die set and substantially simultaneously forming the
plurality of lines of weakness and the plurality of troughs during the formation

of the remaining portions of the straw-insertable lids.
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TECHNICAL FIELD OF THE INVENTION

The present invention relates to an improvement in disposable straw-
insertable lids for drinking cups. More particularly, the present invention
relates to the formation of a tear-resistant through-slit straw slot in a raised

surface of the disposable lid for insertion of a straw therethrough.
BACKGROUND OF THE IN IN 1 TOIN

Disposable plastic straw-insertable lids are well known, and are found
in environments where beverages are vended, dispensed or sold for
consumption, such as at fast food restaurants. The straw-insert opening
facilitates the insertion of a straw i1nto the cup without eliminating the
protection provided by the lid against spillage of the cup's contents.

Typically, a straw insert opening comprises two perpc%dic;ularly
crossing "straw insertion slits" in the lid body. The straw insertion shits may
be lines of weakness or may be complete perforations in the lid. The slits
create a pattern in the lid of four adjacent wedge-shaped sections with their
apexes at a common center point. A drinking straw 1s pressed against the
center point, causing the wedge-shaped sections to be displaced inwardly, thus

allowing the straw to pass through the lid and into the cup.
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Conventional straw-insertable lids are subject to npping, which occurs
when the application of force during the 1nsertion of a straw actually tears the
lid rather than merely displacing the wedge-shaped sections defined by the
lines of weakness. Typically, ripping occurs at the ends of the straw 1nsertion
slits and extends across the lid in the direction of the straw-insertion slits.

Major consumers of these hds, such as fast-food restaurant chains,
demand that the tendency of the lids to rip be minimized. This requirement
in the market exists for several reasons. First, ripping of the lid on insertion
of the straw is undesirable in that it provides an enlarged opening through
which liquid will flow if the cup is tipped, jostled, or overturned. Second,
this type of ripping may produce a jagged edge which is sharp and therefor
poses a safety hazard. Finally, ripping changes the geometry of the straw
insertion slits so that the straw may not be located with its central longitudinal
axis at the intersection of the straw insertion slits. When the straw 1s correctly
located, the forces applied to the straw by the wedge-shaped portions of the
lid are uniform forces and thus do not tend to crush the straw, but are resisted
by the straw's uniform cross section. Mislocation of the straw as a result of
ripping results in uneven forces tending to crush the straw and px?eve;nt the
passage of liquid through the straw. This tendency of the ripped hid to crush
the straw is particularly undesirable when a thicker beverage such as a
milkshake 1s being consumed through the straw, since the crushing of the
straw may effectively prevent suction of the milkshake through the straw.

The amount of ripping experienced varies with the type of plastic used

in the cup hd; more flexible plastics (i.e. having a greater rubber content)
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such as K-resin crystal tend to rip less than more brittle or rigid plastics, such
as high-impact polystyrene. Plastics such as high-impact polystyrene can be
produced at lower cost, so it would be desirable to develop a lid design that
would not rip even when constructed from high impact polystyrene.

An example of a known lid constructed to reduce ripping of this type
is shown generally in Fig. 1. As shown in Figure 1, lid 101 has a im 102
which engages a cup rim (not shown). Straw insertion slit 103 comprises lines
of weakness or through-slits 104 and 105, which are formed in relatively
perpendicular fashion in the lid by stamping or molding. Transverse rip-stop
end cuts 106 formed continuously with and perpendicular to the ends of
through-slits 104 and 105 tend to reduce the extension of rips or tears past the
ends of the through-slits. Stamping of numerous lines of weakness in the hd,
as performed 1in designs‘ of this type, results in a weakening of the planar
structure of the lid 1n the region of the straw-hole. This weakness may result
in cracking of the lids during packing and bulk shipment, and also in much
less effective sealing of liquids inside the cup.

Another example of a prior art dninking lid device 1s disclosed m U.S.
Patent No. 4,948 009 to Sawatani, which shows a lid with a pro&uéiné outer
ring which surrounds the otherwise conventional through-slits. The ring 1s
said to stop fractures starting at an end of a through-slit. Designs of this type
have the disadvantage of requiring more material than planar lids. Because
these lids are produced in tremendous volumes, the need for even a small
amount of additional material in each lid becomes expensive and thus

undesirable.
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Yet another type of straw-insertable drinking lid i1s shown 1n U.S.
Patent Nos. 4,245,752 and 4,350,260 to Prueher and U.S. Patent No.
4,438,865 to Scattaregia. These references show holes provided at the ends
of the intersecting through-slits which could perform a tear-reducing function.
Of course, designs of this general type are less effective in keeping liquids
inside the cup since liquids can pass through the holes.

U.S. Patent No. 4,502,608 to Mills discloses a disposable lid for a
drinking cup in which a cut is made through the thickness of the lid. The cut
functions to terminate the tearing-out of a wedge-shaped piece as it 1s removed
from the cup lid to permit drinking from the cup. U.S. Patent No. 4,999,230
to Pipkins discloses a sheet with removable sections defined by a senes of
arcuate cuts which are separated by connection points. The connection points

are broken to remove the sections from the sheet.

Further, with each of the above-noted lid configurations, should a filled

cup having the lid thereon tip over, the pressure of the fluid within he cup will

press against the inner surface of the wedge-shaped sections causing them to
spread outwardly and away from one another. In doing so, the fluid can
readily pass through the slits thus spilling from the cup. This is likei“wiée true
for ids having intersecting lines of weakness 1n that the fluid pressure may be
great enough to overcome the strength of the membrane.

Additionally, when forming the straw slits in the above-noted hd
configurations, the slits are formed by a cutting die at a stahon downstream
from the lid formation station which requires that the lid be properly

registered with the cutting die at that station. If the lid is not correctly aligned
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with the cutting die, the lid will be miscut resulting in a defective lid which
must be scrapped, thus increasing the costs associated with the productibn of
the lids.

As noted, known designs for disposable cup lids have not been entirely
satisfactory. What is needed is a lid that could be manufactured from lower-
cost, more brittle plastic, which would effectively hold in liquids prior to
insertion of a straw, and which would not fracture in an undesirable manner
during shipment, placement on the cup, or upon insertion of a straw. At the

same time, an ideal design could be produced without requiring additional
material or additional production operations, either of which would make the

improved lid more expensive than known lids.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to provide a novel
straw-insertable disposable lid which provides improved protection against
cracking or tearing beyond the through-slits caused by packing and shipping,
placement of the lid on a cup, or the insertion of a drinking straw in%o the lid.

It 1s a further object of the present invention to provide an improved
straw-insertable lid which protects against spillage of the container's contents
both before and after the straw has been inserted.

Another object of the present invention is to provide an improved

straw-insertable lid which can be produced at the same cost as conventional

disposable lids containing through-shts.
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Yet another object of the present invention is to provide an improved
straw-insertable lid made from high-impact polystyrene or similar plastic
which does not exhibit undesirable fracturing upon straw insertion.

A further object of the present invention is to provide a straw-insertable
lid which has improved tear-resistance but can be produced using the same
amount of matenal as a conventionéﬂ lid without additional production steps.
Moreover, it is an object of the present invention to provide a method for
making such a straw insertable lid with a reduction in the steps required for
making such lid, and which will assure proper alignment of the through-shts.

These as well as additional objects of the present invention are achieved
by providing a .straw-insenable lid for a drinking cup including a flexible disk-
like body having a top surface for covering an opening of the cup, a plurality
of intersecting lines of weakness each extending between two ends with the
lines of weakness being located on the body and adapted to permit the
insertion of a drinking straw through the top surface of the lid and thus into
the drinking cup and a plurality of intersecting troughs for accommodating a
respective one of the intersecting lines of weakness with the troughs acting to
stop the propagation of the tearing of the lines of weakness in a ré:dially
outward direction when a straw is inserted into the lid and for closing the
plurality of intersecting lines of weakness in response to a fluid pressure force
acting on an underside of the top surface of the hd should a filled cup
incorporating such lid be inadvertently tilted over.

The aforementioned lid being formed by placing a sheet of thermo-

deformable material adjacent a die, the die including a raised portion for
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forming the plurality of intersecting lines of weakness and the plurality -of
intersecting troughs 1in a substantially planar portion of the sheet with each
trough accommodating a respective one of the lines of weakness, heating the
sheet of thermo-deformable material to a deformable temperature, and
substantially simultaneously thermoforming the plurality of lines of weakness
and the plurality of troughs during the formation of the remaining portions of
the straw-insertable hds.

These as well as additional advantages of the present invention will
become apparent from the following detailed description when read 1n light of

the several figures.
BRIEF DESCRIPTION OF THE DRAW

Figure 1 is a top plan view of a known lid;

Figure 2 1s a cross-sectional view of the lid in accordance with the
present invention taken along line II-II of Figure 3.

Figure 3 1s a top plan view of a lid 1n accordance with a ;prg_ferred
embodiment of the present invention; C

Figure 4 1s a top view of a die element useful in constructing the hid of
the present invention; and

Figure 5 1s a cross-sectional view along line V-V of the die element of

Figure 4.
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DETAILED D RIPTION OF THE PREFERRED EMBODIMENT

A preferred embodiment of the present cup lid is shown generally at
200 in Figure 3. Disposable lid 200 is made of plastic and 1s designed for use
with a conventional drinking cup, not shown. Lid 200 includes a conventional
rim 201 designed to engage an opening of the cup to hold lid 200 firmly on
the cup. Rim 201 surrounds a disk-like body 202 which covers the cu‘p
opening when lid 200 1s positioned on the cup.

The body 202 has a straw slot opening 203 which functions as a means
for facilitating the insertion of a drinking straw (not shown) into the cup for
withdrawing liquid by suction. The straw slot opening 203 comprises two
mutually perpendicular slits 204 and 205. The slits 204 and 205 cross at their
midpoints at right angles, thus being mutually bisecting. Further, the slits 204
and 205 are sized according to the size of straw to be used, and may typically
each be about 5/8" in overall length. These slits 204 and 205 are situated so
as to form a pattern of four adjacent wedge-shaped sections 208 which are
typically displaced inwérd]y during the insertion of the straw 1nto the, straw
slot opening 203. S

Formed at substantially the same time as the slits 204 and 205 are
troughs 207 and 210 which accommodate slits 204 and 205 respectively. The
troughs 207 and 210 are thermoformed during the formation of remaining
portions of the lid configuration. The particular structure of the male die used

in the thermoforming process will be discussed in greater detail hereinbelow.
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As noted, the slits 204 and 205 and troughs 207 and 210 are formed at
substantially the same time as the remaining structural portions of the hd
configuration. That is, a sheet of thermo-deformable material 1s placed in a
predetermined position with respect to a die element in a known manner for
forming lids of this nature. The thermo-deformable matenial 1is either

previously heated or subsequently heated to a deformable temperature in order

to substantially simultaneously thermoform the rim 201, body 202, slits 204
and 205 and troughs 207 and 210.

When formed, the troughs take on the configuration substantially as
illustrated in Figure 2. The trough 210 includes depending wall portions 212
and 214 which converge toward one another to the slit 205. As can been seen
from Figure 2, the slit 205 may be either a through cut score, or, in this case,
a significantly thinned region which provides only a membrane of materal
which is easily broken upon insertion of a straw into the straw slot opening
203. The walls 212 and 214 are inclined at an angle in a range of
approximately 40 to 70° to the horizontal, thus resulting in an angle in the
range of approximately 40 to 100° between the walls 212 and 214..

The troughs 207 and 210 prevent the wedge-shaped sections 508 from
swinging outward under fluid pressure in the event the cup is overturned i1n a
"transportation phase™ of cup use, after the lid is mounted on the cup but
before the straw has been inserted. Typically, in a fast-food restaurant, drinks
are provided at the service counter with lids installed and carried on a tray to

a seating area or passed to an automobile, where the straw 1s inserted and the

drink is consumed. If a cup is overturned during this transportation phase, 1t
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1s desired that no liquid escape through the yet-unused straw hole. Further,
once used, if the straw 1s removed it 1s still advantageous to provide a straw
hole which will resist leakage. That 1s, one which is capable of closing itself
in response to internal fluid pressure.

Once the lid 200 1s placed on a cup containing a liquid and the rim 201
cooperates with the brim of the cup, the lid will be secured over the opening
of the cup. Should the filled cup accidentally fall on its side, fluid pressure
forces will act on an undersurface of eh id 200. These fluid pressure forces
are exhibited by arrows "a" in Figure 2. As can be seen from the arrows
"a", the dependent walls 212 and 214 are forced towards one another
particularly in the region of the slit 205 which in effect forces the slit 205
closed, unlike the prior art configurations. With the prior art configurations,
when fluid pressure forces act on an underside of a substantially planar lid
with the through-slits being formed in the top plane of the lid, the fluid
pressure forces would tend to push the matenal outwardly and thus spread the
through-slits apart, thus possibly resulting 1n a leakage of the contents of the
cup. Accordingly, with the above-noted trough-slot configuration, leakage of
the contents of the cup through the lid can be eliminated particula;iy i)efore
the straw 1s 1nserted into or after the straw is removed from the cup.

Additonally, because the slits 204 and 205 are formed in the bottom
of the trough, when a straw is inserted into the straw slot opening 203,
opening of the slits 204 and 205 will the from the apex where the slits cross
one another radially outward toward the nm of the id. While the pre-cut

portion of the slits 204 and 205 end 1n the region of the end of the trough with
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prior art disposable type lids, the propagation of the slit often continues into
the planar surface of the lid resulting in the deficiencies discussed hereinabove
in the background portion of the invention.

In the present invention, because each of troughs 207 and 210 include
end walls 216 and 218 respectively, a means of protecting against extended
fracture, cracking or tearing of the through-slits 204 and 205 which may be
caused by the insertion of a drinking straw into the straw slot opening 203 of
the id 200 1s provided. Specifically, when a straw is inserted into the
through-slits 204 and 205, the wedge-shaped sections 208 are deflected into
the 1interior of the cup and permit the straw to pass therethrough. Due to the
configuration of the troughs 207 and 210, a momentary countering force is
created to center the straw in the through-slits 204 and 205 by the end walls
216 and 218. If the force used to insert the straw 1s excessive, the end walls
216 and 218 provide a structure which redirects and absorbs the tearing forces

to prevent extended tears across the body 202. The momentary excessive

force will be absorbed by the end walls 216 and 218. That 1s, the radial
propagation of the tear will reach the end walls 216 and 218 which causes the

radial force to be redirected upwardly which prevents continued tearin g of the

through-slits 204 and 205.

This structural reinforcement provided by the troughs 207 and 210 also
results 1n improved performance during packing and bulk shipment of the lids
200. When bnttle plastics such as high-impact polystyrene are used to form
the Iids 200, packing and shipping operations can result in cracking in the

central planar area of weakness in body 202 created by the provision of straw
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slot opening 203. Troughs 207 and 210 add structural reinforcement to the
central region of body 202 of the lid 200 during packing and shipping, but the
flexible nature of the troughs 207 and 210 still permits slits 204 and 205 to
function in the desired manner upon insertion of a straw into the lid 200.
As noted previously, slits 204 and 205 and troughs 207 and 210 are
preferably constructed in the same thermoforming operation used for the

formation of the remaining portions of the lid. That is, at the same time the
rim 201 of the lid 1s formed.

Figure 4 shows a die element 402 which may be used to form the slits
and troughs of the hid illustrated in Figure 3. This die 402 is used in a along
with otherwise conventional thermoforming equipment in a lid thermoforming
process such as is conventionally performed to create the remaining features
molded into plastic disposable cup lids such as the rim 201. The die 402 may
be constructed from a standard blank such as a BP 75 x 2.00 A2 blank sold
by Danly Machine Corp. of Chicago, Illinois. Further, the die may be readily
added to the present thermoforming dies for the formation of disposable cup
hids. s

]

The die 402 has projections 404 designed to form shits 204 ar_ld trough

207. Projections 405 will likewise form the slits 205 and trough 210 shown

in lid 200 of Figure 3. Die 402 is generally circular, with a center 407 and
as discussed hereinabove it is to be positioned in a conventional die for
formihg disposable cup lids at the position on the lid surface where 1t 1s
desirable to have the straw slot opening 203 formed. Dimensions of the die

for a preferred embodiment will be given, although the dimensions may be
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varied as desired to produce larger or smaller slits and troughs. In the
preferred embodiment, projections 404 and 405 extend approximately 0.312
inches from the center 407; however, this dimension may vary dependent upon
the size of the trough desired. -

Figure 5 is a cross-sectional view of the die 402 of Figure 4 showing
the cross-sectional configuration of projections 404 and 405. In the preferred
embodiment, the projections will have a generally trapezoidal-shaped cross
section with a base 509, cutting edge 510, and sides 508. The cross section
has a height 502 of approximately 0.040 inches, a base width 504 of
approximately 0.048 inches, and top or cutting edge width 506 of
approximately 0.002 to 0.003 inches. The sides 508 of the projections will
slope between the base 509 and the cutting edge 510 at approximately 30
degrees from the vertical, as shown. As can be seen with reference again to
Figure 4, the ends of projections 404 and 405 are substantially perpendicular
to the base 509 of the die; however, the ends 404 and 405 may be inclined
between cutting edge 510 and base 509. This would result in the forming of
inclined end walls 216 and 218. -

-
-l
-,
 —

While the present invention has been descnibed with refere;ncé to a
preferred embodiment, 1t should bé appreciated by those skilled in the art that
the invention may be practiced otherwise than as specifically prescribed herein
without departing from the spirit and scope of the invention. It is therefore,
to be understood that the spirit and scope of the invention be limited only by
the pending claims.
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The above described combination trough and through-sht straw slot can
be formed in any region of the top surface of a disposable lid where access to
the contents of the cup by a straw is desired. Such a configuration provides
increased resistance to leakage and tears in the lid without adding to the

manufacturing costs associated with such a disposable lid.

oue
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1. A straw-insertable lid for a drinking cup comprising;
a flexible disk-like body having a top surface;
a plurality of intersecting lines of weakness each extending

between two ends, said lines of weakness located on the body and adapted to
permit the insertion of a drinking straw through said top surface and thus into
the drninking cup; and '

a plurality of intersecting troughs for accommodating a respective

one of said intersecting lines of weakness.

2. The lid of claim 1, wherein said intersecting lines of weakness

are formed 1n a base of said trough.

3. The lid of claim 1, wherein there are two perpendicularly
intersecting lines of weakness and two perpendicularly intersecting troughs
each accommodating a respective one of said intersecting lines of weakness.

4. The lid of claim 1, further comprising a tear-stopping means for
stopping propagation of the tearing of said lines of weakness in a radially

outward direction when a straw i1s inserted into the hd.

J. The hd of claim 4, wherein said tear-stopping means 1s an end

wall of each of said plurality of troughs.
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6. The lid of claam 1, wherein said lines of weakness are cut score

lines formed 1n a base of respective troughs.

7. A straw-1nsertable lid for a drinking cup comprising;
flexible disk means for covering an opening of the cup and

having a top surface; and

straw receiving means located on the flexible disk means
comprising a plurality of intersecting troughs formed i1n said flexible disk
means, each trough accommodating a respective one of a plura.lity' of

intersecting lines of weakness each line extending between two ends, for

permitting the insertion of a drinking straw through said top surface and thus
into the dnnking cup.

8. The lid of claaim 7, wherein said intersecting lines of weakness

are formed 1n a base of said trough.

9. The hd of claim &, wherein there are two of said 1ntersecting

lines of weakness intersecting perpendicularly to one another.

10. The lid of claim 7, further comprising a tear-stopping means for
stopping propagation of the tearing of said lines of weakness in a radially

outward direction when a straw is 1nserted into the lid.
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11. Thelid of claim 10, wherein said tear-stopping means is an

end wall of each of said plurality of troughs.

12. The lid of claim 7, wherein said lines of weakness are cut

score lines formed in a base of respective troughs.

13. A method of forming a straw-insertable lid for a drinking

cup comprising the steps of;

placing a sheet of thermo-deformable material adjacent
die including means for forming a plurality of intersecting lines of
weakness and a plurality of intersecting troughs in a substantially planar
portion of said sheet, each trough accommodating a respective one of
said lines of weakness,

heating said sheet of thermo-deformable material against
said die; and

thermoforming said sheet of thermo-deformable material
against said die; and

Substantially simultaneously forming said plurality of lines
of weakness and said plurality of troughs during formation of remaining

portions of the straw-insertable lid.

14. The method of claim 13, wherein said intersecting lines of

weakness are formed in a base of said trough.

TS AT AN VIS HAA T AT I 1 fo e LB V101 M 1 fm s+ et T e e e L 12 et T T AT A OO 4 9618 5 ol G PUH AR W LH S A0 N ol by et b m s i Lt e e s e I b e 6 D i AL T S RN 4t AT B e aaln e et et



10

15

20

25

R A LBV T e o

CA 02137174 1999-07-07

-18-

15. The method as defined in claim 13 further comprising the
step of forming a tear-stopping means for stopping the propagation of the
tearing of said lines of weakness when a straw is inserted into the lid.

16. The method as defined in claim 15, wherein said tear-
stopping means is a respective end wall of each of said plurality of

troughs and said tear-stopping means is formed during the formation of

said troughs.

17. The method as defined in claim 13, wherein said lines of

~ weakness are cut score lines formed in a base of respective troughs.

18. A straw-insertable lid for a drinking cup comprising;

a flexible disk-like body having a top surface;

a plurality of intersecting cut score lines formed in said top
surface for permitting insertion of a drinking straw through said top
surface and into the drinking cup; and

a closure means for closing said plurality of intersecting cut
score lines in response to a fluid pressure force acting on an underside
of said top surface in a region of said top surface including said cut score
lines, said closure means being a plurality of intersecting troughs, each

trough accommodating a respective one of said plurality of intersecting

cut score lines.

19. The lid as defined in claim 18, wherein each of said

intersecting cut score lines are formed in a base of a respective trough.

20. The lid as defined in claim 19, wherein side walls of said

trough are forced towards one another in response to the fluid pressure

force acting on the underside of said top surface.
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