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PAINT CAP CLOSURE WITH EXTERIOR PULL 
RING 

0001) Applicant claims priority from U.S. app. No. 
60/372,117 filed Apr. 15, 2002. 

FIELD OF INVENTION 

0002 This invention relates in general to plug and cap 
shaped plastic closures for liquid containers for removable 
disposition onto apertures with upstanding beaded rims, and 
in particular to an exterior pull ring with asSociated lever for 
releasing the closure skirt from underlying the beaded rim 
for easy removal of the closure by hand. 
0003. The invention also relates to the use of a tamper 
evident tab located inside the pull ring. To access the pull 
ring and remove the closure, the tamper resistant tab webs 
must first be broken. The closure is designed for easy 
reinstallation by manual preSS fit. 

BACKGROUND ART 

0004 One piece plug shaped plastic closures are com 
monly used to contain and dispense paint and other liquids 
from plastic and metal pails. These industrial shipping 
containers are generally provided with circular apertures in 
the cover for press fit installation of the plug shaped clo 
Sures. These plug shaped closures are commonly provided 
with an integral pull ring for easy manual installation and 
removal. For example closures may have to be removed to 
add color tinting to paint. The closures are then replaced to 
Seal the container for mixing the tint with the paint. Mixing 
is commonly done by Shaker agitation. The closure must be 
capable of achieving an air tight Seal to protect the paint 
from drying. The closure must also be capable of withstand 
ing the forces applied by paint mixing and by container 
handling and Shipping. 
0005 Plug shaped plastic closures are commonly used 
because their Simple construction makes them inexpensive, 
and press fit installation makes these closures easy to install. 
Plastic plug shaped closures have worked well on metal 
paint pails. This is due to the dimensional accuracy of 
making openings in metal covers. The metal coverS also 
present a relatively sharp metal edge which grips and Seals 
well with the Softer plastic plug closure. 
0006 Plug shaped plastic closures are less satisfactory 
when installed on plastic pails coverS. Openings in plastic 
covers typically have dimensional variances due to uneven 
plastic shrinkage and due to plastic flash or defects around 
the edge of the cover opening. Plastic cover openings may 
further vary due to Shrinkage from post molding flame 
treatment. The interference fit between the plastic cover 
opening and the outside diameter of the plug shaped closure 
is difficult to control, and is a Source of air or liquid leaks. 
0007 Air entry may cause undesirable drying of the paint 
in the pail. Tint plugs may unexpectedly come out during 
Shipping, handling and mixing. This leads to expensive 
product loSS and clean up. 
0008 Prior art plug shaped closures for packaging paint 
are common. The closures typically are manufactured of 
flexible plastic or Similar material. A generally circular flat 
bottom piece connects to a generally cylindrical wall. The 
cylindrical wall is slightly conical, with the diameter adja 
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cent the flat bottom being Small diameter than the container 
opening to aid initial insertion. The wall tapers to a larger 
diameter towards the top and is terminated by a generally 
outward looking annular top flange. The wall is sized to be 
a compression fit when fully installed inside the container 
opening. 

0009 Prior art devices can include a small annular pro 
jection or lip on the wall outside Surface which acts as a 
resistance to the insertion and removal of the plug shaped 
closure. The top flange has a larger diameter than the 
container opening, and stops the closure from passing 
through the container opening. An annular pull ring is 
typically mounted inside the closure and is attached to the 
flat bottom or Side wall. By pulling on the ring, the closure 
annular lip is released from beneath the container annular 
opening, and the closure may be removed. There are gen 
erally no tamper evident features. One common complaint is 
that the annular lip may release Suddenly as the paint plug 
is being removed under tension. Paint can be Splattered on 
bystanders. A closure which can be slowly lifted off a 
container beaded rim would be an improvement. 
0010. The ability of the plug shaped closure to seal the 
container relies on a tight interference fit between the 
closure and the container opening. The closures are a plug fit 
within a planar container opening. The Sealing Surface is 
limited to the width of the planar container opening. For 
metal containers, the width of the Seal is typically the 
thickness of the metal. Metal walled containers are typically 
0.01 to 0.02 inches thick. The ability of the closure to create 
a Seal is aided by the tendency of the narrow metal edge to 
Slightly penetrate the Softer plastic closure wall. 
0011 For plastic containers, the width of the seal is 
typically greater relative to the metal edge referred to above 
to add stiffness. The seal width is typically 0.02 to 0.05 
inches for plastic walled containers. The ability of the 
closure to create an effective Seal in a plastic container is 
hampered by the common presence of flash and other 
imperfections around the plastic opening. The plastic con 
tainer does not effectively penetrate the Softer plastic closure 
wall. 

0012 U.S. Pat. No. 5,799,813 relates to a plug closure 
with an integral pull ring. This patent describes a removable 
plug for use in combination with a planar container cover 
having an aperture formed therein. The plug body is of 
shallow cylindrical configuration and has a top flange which 
is partially Sub-divided into inner and outer ring portions by 
a combination of weak frangible linkS and Strong non 
frangible linkS. A tab integral with the Outer ring portion 
overlies a ledge ring on the closure body to facilitate 
initialization of the removal process. Location of the pull 
ring around the maximum diameter of the top flange maxi 
mizes leverage and provides a large ring capable of accom 
modating Several fingers of one's hand. This design follows 
the prior art design of a plug fit closure in a planer opening. 
The closure performance is limited by the ability to achieve 
an effective Seal with a minimum of Surface contact between 
the closure and container opening. 
0013 Canadian Patent 2,191,149 describes a container 
opening molded with both a threaded neck finish and a 
planer opening for the insertion of a removable plug. A 
Standard plug fit closure is first installed and is held in 
position by installing an overlying threaded cap. The com 
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bination of plug fit closure and threaded cap Solve perfor 
mance problems. Such as the plug closure coming out during 
transportation or agitation on the paint vibratory mixer. 

0.014. This prior art closure combination requires the use 
of both a cap and tint plug, which makes it a more costly 
packaging Solution. 

0.015. A single piece closure as described, that meets all 
performance requirements at a low cost, would be an 
improvement on prior art. 

SUMMARY OF THE INVENTION 

0016. This invention relates in general to plug and cap 
shaped plastic closures for industrial Shipping containers for 
removable disposition in apertures with upstanding beaded 
rims, and in particular to an exterior pull ring and lever for 
easy removal of the closure. The invention relates to the 
attachment and removal from a container beaded rim of a 
closure with a mating receSS. The closure receSS is formed by 
an inner wall and outer skirt. Closures which both plug fit 
inside and wrap around a beaded rim opening have greater 
contact Surface than closures which simply plug into a 
planar opening. Greater contact area between the closure and 
the container beaded rim improves the Sealing of the con 
tainer, and protection of the container contents. 

0.017. When installed on the container cover, the closure 
outer skirt partially underlies the cover beaded rim to hold 
the closure in position. A finger pull ring is provided for easy 
removal of the closure without tools. The pull ring is 
positioned outside of the main body of the closure and is 
connected to the closure body lever and guSSet. Lifting on 
the exterior pull ring transferS part of the upward directed 
force through the lever and gusset to the outer Skirt, releas 
ing the skirt from underlying the beaded rim, thereby 
allowing the closure to be more easily removed. 

0.018. The pull ring has a novel tamper evident feature. 
This is an optional feature. The insertion of a finger through 
the pull ring is blocked by a central tab within the pull ring. 
The central tab is held in position inside the pull ring by one 
or more frangible webs. The closure may be removed by first 
breaking the frangible webs which hold the tamper evident 
tab within the pull ring, allowing finger access to the pull 
ring. The closure can now be pulled off the container beaded 
rim. While the closure is typically replaced, the broken webs 
are evidence of prior container opening. 

DESCRIPTION OF DRAWINGS 

0.019 FIG. 1 is a side & cross-sectional view of a press 
fit closure before installation on a container cover. 

0020 FIG. 2 is a side & cross sectional view of a press 
fit closure after installation on a container cover. 

0021) 

0022 FIG. 4 is a side & cross-sectional view of the 
closure with the pull ring tamper evident tab opened. 

0023 FIG. 5 is sectional view of a typical container 
cover opening. 

FIG. 3 is a top view of the closure. 
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BEST MODE FOR CARRYING OUT THE 
INVENTION 

0024 Like parts shall be given like numbers throughout 
the figures 
0025 FIG. 1 is a side and cross-sectional view of a press 

fit closure (or closure) 4. The closure 4 is generally made of 
flexible plastic or the like. The closure has an external pull 
ring 16 for the removal of the closure 4 from container cover 
1. The pull ring 16 is exterior or external to the closure body. 
0026 Closure 4 is comprised of a circular closure bottom 
5 attached to inner wall 6. The inner wall 6 is generally 
cylindrical in shape and leads to top wall 7 and outer skirt 
8. Outer skirt 8 is cylindrical in shape, and lies radically 
outside of inner wall 6. Inner wall 6, top wall 7 and outer 
skirt 8 together form an annular recess 10 which is sized to 
attach to container cover 1. Connecting member or lever 14 
connects top wall 7 to cylindrical pull ring 16. Gusset 15 
underlies lever 14 and connects lever 14 to outer skirt 8 and 
outer flange 9. Tamper evident tab 17 lies within the perim 
eter of pull ring 16. Tab 17 is attached to pull ring 16 and is 
initially held in position by one or more frangible webs 18. 
0027 FIG. 2 is a side & cross-sectional view of press fit 
closure 4 after installation on a container cover 1. The 
container 1 presents a cover opening 2 having a generally 
upstanding cylindrical wall with an outwardly bulbous 
beaded rim 3 adapted to be received or captured by the 
annular recess 10 in a manner to be more fully described 
herein. Cylindrical inner wall 6 braces against cover opening 
2 and body top wall 7 and outer skirt 8 overlie beaded rim 
3. During installation of closure 4 installation, the body 
outer flange 9 expands in diameter as the beaded rim 3 
passes along annular receSS 10. The closure 4 is pressed over 
the beaded rim 3 until rim 3 reaches mating annular receSS 
10. After installation, the body outer flange 9 relaxes to a 
Smaller diameter and underlies beaded rim 3. The interfer 
ence fit resists removal of closure 4 from container cover 1. 

0028 FIG. 3 is a top view of the closure 4. Lever 14 is 
shown connecting the top wall 7 with pull ring 16. 
0029 FIG. 4 is a side & cross-sectional view of the 
closure 4 with the pull ring tamper evident tab 17 shown in 
the open position. Pull ring 16 is shown partially lifted to 
initiate closure 4 removal from beaded rim 3. Lever 14 
flexes under the lifting force applied to pull ring 16. Part of 
the removal force is transferred from lever 14 through gusset 
15 to outer flange 9. The removal force partially lifts outer 
flange 9 from underlying beaded rim 3. This novel design 
improves the removal of the closure 4 from container 1, in 
agentle even fashion. In other words the closure 4 described 
herein slowly permits the removal of the closure 4 from the 
cover 1 in a manner which minimizes the Sudden release of 
the plug from the cover and minimizes the chance of 
Splattering a byStander. 
0030 FIG. 5 is sectional view of a typical container 
cover opening 1 with cover opening 2 and beaded rim 3. 
0031. Although the invention described herein can be 
used with plastic container covers, it can also be used with 
metallic container covers. 

0032 Various embodiments of the invention have now 
been described in detail. Since changes in and/or additions 
to the above-described best mode may be made without 
departing from the nature, Spirit or Scope of the invention, 
the invention is not to be limited to said details. 
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I claim: 
1. A closure for a container cover opening, said opening 

defined by an upstanding cylindrical wall with a beaded rim, 
Said closure comprising: 

(a) a circular closure bottom, inner wall, top wall, outer 
skirt and outer flange presenting an annular receSS for 
engaging Said cylindrical wall and Said beaded rim; 

(b) a pull ring; 
(c) Said pull ring connected to the exterior of said top wall; 
(d) said closure to be removed by inserting a finger 

through Said pull ring and lifting Said closure off Said 
beaded rim. 

2. A closure as claimed in claim 1 wherein Said pull ring 
includes a tamper evident tab, Said tamper evident tab 
comprising, 

(a) a flat portion partially connected to the inner circum 
ference of Said pull ring, 

(b) one or more thin frangible webs connecting said flat 
portion to Said inner circumference; 

(c) said frangible webs being broken and said flat portion 
being displaced to allow a finger to pass through the 
closure pull ring; 

(d) said broken webs evidencing prior removal of the 
closure. 

3. A preSS fit closure for a container cover opening, said 
opening presenting an upstanding cylindrical wall with a 
beaded rim, said closure being adapted to mount on Said 
opening, said closure comprising; 

(a) a circular closure bottom attached to an inner wall 
which is cylindrical in shape and leads to a top wall, an 
outer skirt and an outer flange; 

(b) said outer skirt being cylindrical in shape and located 
beyond the inner wall; 

(c) said inner wall, said top wall and said outer skirt 
defining an annular receSS adapted to receive Said 
beaded rim when Said closure is pressed over Said 
beaded rim; 

(d) said outer flange partially underlying said beaded rim 
when the closure is installed; 

(e) a pull ring connected to the exterior of said closure; 
(f) a connecting means including a lever and a gusset for 

connecting Said pull ring to Said closure; 
(g) said pull ring adapted to allow a finger to apply 
upward removal force to Said closure, 

(h) said lever and gusset partially rotate under said 
upward force to transmit an outward force on Said outer 
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flange, releasing Said outer flange from underlying Said 
beaded rim, and permitting easy removal of the closure 
off Said container opening. 

4. A closure as claimed in claim 1 comprising flexible 
plastic. 

5. A closure as claimed in claim 4 wherein Said pull ring 
is connected to Said top wall by a connecting member. 

6. A closure as claimed in claim 5 wherein Said connecting 
member includes a guSSet. 

7. A closure as claimed in claim 6 wherein Said gusset 
extends from Said connecting member to Said outer skirt. 

8. A closure as claimed in claim 7 wherein Said closure is 
adapted to cover a plastic container opening. 

9. A closure for a container cover opening having a 
beaded rim comprising: 

(a) a generally circular closure body adapted for insertion 
into Said opening, 

(b) said closure body presents an annular recess for 
capturing Said beaded rim; 

(c) a pull ring disposed beyond and connected to said 
annular receSS for permitting removal of Said closure 
from Said rim by lifting Said ring. 

10. A closure as claimed in claim 9 wherein said pull ring 
permits partial removal of Said annual receSS from Said 
beaded rim. 

11. A closure as claimed in claim 10 wherein Said closure 
body, annular receSS and opening are co-axially disposed 
when said closure closes Said opening. 

12. A closure as claimed in claim 11 wherein Said pull ring 
is disposed outside Said annular receSS. 

13. A closure as claimed in claim 12 wherein Said annular 
receSS requires an annular inner wall, annular top wall and 
annular skirt. 

14. A claim as claimed in claim 13 wherein Said circular 
closure body presents Said annual inner wall upstanding 
from said closure body. 

15. A closure as claimed in claim 14 wherein Said annular 
inner wall presents an annular top wall disposed axially 
outwardly from Said inner wall, and Said top wall presents an 
annular outer skirt disposed downwardly from Said top wall. 

16. A closure as claimed in claim 15 when Said pull ring 
includes a taper evident tab. 

17. A closure as claimed in claim 9 wherein said closure 
body and pull ring have Spaced apart centres. 

18. A closure as claimed in claim 13 wherein said inner 
wall, top wall and Skirt contact Said beaded rim when Said 
closure closes Said opening. 

19. A closure as claimed in claim 18 wherein said pull ring 
is connected to Said top wall. 

20. A closure as claimed in claim 19 further including a 
guSSet extending from Said skirt to Said pull ring. 
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