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FLOW VENTED AND PRESSURE VENTED CLOSURES 

Description 

5 Field of Invention 

10 

This invention relates to nestable and extendable pouring spouts for containers and 

in particular to spouts having flow venting means for smoothing liquid flow from the 

container, and pressure venting means to equalize internal container pressure with 

atmospheric pressure. 

Background Art 

One aspect of this invention is the provision of flow venting means to improve liquid 

dispensing. 

15 During dispensing the loss of liquid volume and pressure inside the container is 

replaced with air entering the container. Liquid pulsations may result when the liquid 

flowing out of the container must share the same path with air entering the container . 

. Extendable pour spouts connected to containers are particularly susceptible to liquid 

pulsations as the liquid flow generally converges and outlets through a narrow nozzle or 

20 neck. The incorporation of self-venting or flow venting devices assist the entry of air into 

containers and to smooth the outflow of the liquid contents is a common practice. Smooth 

pouring may also be obtained with unvented containers by carefully controlling the angle of 

pour so that the spout nozzle never ~ows full, thereby maintaining an air passage through 

the spout into the container. Establishing and maintaining this proper pouring angle can be 

25 difficult or unmanageable because of the high initial liquid level and because of the weight 

of full containers. 

Installing a separate air vent in the container which is opened to allow air to enter 

above the level of the liquid is another common practice, particularly for viscous liquids. 

30 The container may or may not have a separate cover. However, the provision of separate 

vents are generally more costly to manufacture, create the possibility of potential leaks and 

require more time to open and reseal the second closure. In the absence of venting means 

provided by the container manufacturer, a common practice is for the user to pierce a vent 
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hole in the container cover ppposite the location of the pour spout. The pierced vent hole, 

if not resealed tightly, may expose the container contents to contaminants. 

A second goal of this invention is an improved apparatus and method of mounting 

5 pressure vents in closures ~d a method for blocking the liquid in a container from directly 

contacting the vent. Presstire vents maintain pressure equilibrium between the inside of the 

pail and atmospheric pressure. Unequal pressure may cause containers to bulge ·outward or 

cave inwards, leading to leakage or spills. Sources affecting the pressure equilibrium include 

hot filling (where the liquid volume and gases in the container contract upon cooling) 

10 packaged products which release gases, and elevation changes during transportation over 

mountains. The incorporation of pressure: venting and vacuum venting means is a common 

practise. An air passage is typically provided through a restricted orifice which permits the 

passage of air (or the gas being released) and restricts the flow of the container liquid 

contents out of the container; 

15 

Current manufacturing practices makes pressure vented closures expensive. A vent 

mounting method that· can be automated would lead to lower manufacturing costs. The 

splash up of the container liquid onto the pressure vent may cause the vent to be blocked and 

stop releasing pressure. Closures that are partially submerged in the container liquid are 

20 particularly susceptible to having liquid discharged through the flooded pressure vent. An 

internal baffle which blocks the direct contact of liquid with the vent is desirable. 

A third goal of this invention is an improved method of closure insertion and 

attachment to the container; In the manufacture of plastic containers, production effiCiency 

25 may be improved by installing the closure to the container as soon as it is molded. These 

hot molded plastic containers lack the rigidity of cold containers, so closure installation 

forces must be low. Hot• plastic containers may be molded oversize to compensate for 

shrinkage as they cool. Closure which have a means of self alignment with the container 

opening can improve the efficiency of installation operators and machinery. Larger lead in 

30 angles on the closure body skirt help capture the container rim. Internal locking means that 

resist external tampering to remove the closure is also desirable. 
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Prior art spouts hayc been fitted with self-venti~g .. (flow venting) devices for 

maintaining an air passage.hiiough the spout regardless of th~:.angle of pouring. Prior art 

pour spouts have also been equipped with pressure venting means. Pour spout closures may 

be equipped with both flow venting means and pressure venting means depending upon the 

5 application. 

For example central tube type flow ventilation devices are illustrated in U.S. Patent 

Nos. 3,040,938 and 4,295,583 which illustrates a vented pour spout wherein a venting unit 

is rigidly secured to the inside surface of a flexible pour spout. This venting unit permits 

10 the entry of air into the container so as to enable a smooth flow of liquid from the container 

by way of the pour spout. 

These prior. venting devices are essentially tubes mounted concentrically within the 

neck of the spout so as to fonn an annular air space between the tube· and the neck. The 

15. base of the tube is fitted with a flange having a plurality of small peripheral channels, which 

flange is drawn up against the base of the spout when the spout is in the extended orientation. 

In this orientation, air may enter the container through the annular space and peripheral 

channels while the fluid exits through the central tube. 

20 A disadvantage associated with this structure concerns the self-venting attachment 

which is bonded to the neck portion of the spout and adds to the overall axial length of the 

closure when in the nested position, tlJ.us increasing handling packaging and shipping costs 

of such spouts. It would be desirable to provide a nestable an extendable pouring spout with 

self contained venting means which maintains the compact configuration of such spouts which 

25 was a goal of U.S. Patent Nos. 4,555,938 and 4,618,078. 

Centrally restricted aperture flow vented devices are illustrated in U.S. Patent Nos. 

4,555,048 and 4,618,078. 

30 These vented nestable pouring spout generally illustrate devices having a plurality of 

circumferentially spaced ears attached to the spout and extended therefrom. The ears extend 

inwardly substantially perpendicular to the longitudinal axis of the neck portion of the spout 
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when the spout is in the extended orientation; the ears -define a central restricted flow 

aperture for the outflow of liquid and the adjacent ears defines ·a peripheral vent opening 

therebetween for the inflow of air. 

5 One disadvantage associated with this self-vented closure is the location of the· "ears" 

in close proximity to the annular recess where the closure is mounted onto covers during 

installation. The ears and rib extensions may inadvertently be caught on the outside of the 

annular rim of the cover opening during installation, resulting in a spout that may leak. 

10 A cone shaped internal attachment flow device is shown in U.S. Patent No. 

4,295,583. The nestable self-venting attachment is a truncated cone in shape. The wide end 

of the cone is light pressed fit onto a retracted pour spout closure with a metal attachment 

ring. A thin flange on the-\vide end of the cone is captured behind the bead of the cover 

-opening during installation, permanently securing the cone shaped vent. The base of the -

15 cone has a flat portion and a re-entrant cylinder which defines the central nozzle to control 

and channel the liquid flow.- There are a number of small rectangular vent openings evenly 

spaced around the circumference of the cone. These vents are located close to the wide end 

of the cone, which would place the small vent openings near the inner surface of the cover 

when the closure is installed. 

20 

The vent attachment does not move when the pour spout is extended, and the vent 

holes and the central nozzle maintain their position relative to the inside of the cover. 

A disadvantage of this design is the reliance on the small rectangular vent openings 

25 to empty the container once the liquid level has fallen below the level of the central nozzle. 

The cone sidewall becomes a sump which blocks liquid and may result in longer 

emptying time or lost product. 

30 Prior art pour spout closures equipped for pressure venting are commonly fitted with 

buna robber valves or the like. The buna valve is inserted through an opening in the ·closure 

to create a restricted vent path. The valve head has a rubber annular lip which in the normal 
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position creates a liquid tigh.~ s~al. Pressure build up forces.;;t?.erubber annular lip to lift and 

open the vent path. The b'una valve will reclose the vent path. once the pressure has dropped. 

One problem with buna pressure valves is that it is uni-directional and can only relieve 

pressure in one direction. Closures equipped for pressure or vacuum venting are 

5 manufactured and sold separately for specific applications. It would be desirable to have a 

bi-directional vent. 

Prior art pour spout closures equipped for relieving pressure may alternately be fitted 

with an orifice covered with a gas permeable microporous membrane made of teflon or the 

10 like. The microporous membrane is constructed of material that is effective in allowing 

gases to pass, but presents a barrier to the passage of liquids. The material may be 

hydrophobic or oleophobic or both. This type of vent is generally bi-directional. The 

membrane is typically thermally bonded to the closure removable diaphragm or the cap. One 

problem associated with this type of prior art vent is the high manufacturing cost of bonding 

15 the microporous membrane directly to the cap or removable diaphragm. It would be 

desirable to have an improved method of mounting pressure vents in closure such that can 

be quickly installed using an automated process. 

Buna and microporous vents may become fouled and inoperable due to liquid in the 

20 container wetting the vent and subsequent build up of crystals or other deposits which foul 

the vent. For example sodium hypochloride in bleach tends to dry as crystals which can foul 

vents. Sugar crystals from food products may have a similar effect. A baffle which blocks 

the splashing of the liquid onto the pressure vent would correct this problem. 

25 Closures that are partially submerged in the liquid may have the liquid level in the 

30 

nozzle area rise due to internal pressure. The pressure vent then becomes flooded with liquid 

under pressure. Liquid may eventually escape to the outside of the container. A baffle 

which would block liquid from direct contact with the pressure vent would be an 

improvement over the prior art. 

Prior art pour spout closures are attached to containers with various methods including 

press in interference fit, ultrasonic welding, insert molding. metal crimp rings and plastic 
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lock rings. A closure with two position lock ring is illustrated in U.S. Patent No. 5, 788,100. 

The plastic closure has a cap with outer locking ring formed. integrally and co-axially. The 

closure spout skirt first moves over the container bead amt back into a partially relaxed 

position before the locking ring is moved into the locking position. 

The closure disclosed in U.S. Patent No. 5,788,l~p works exceedingly well, however 

a further improvement on this prior art would be to widen the outer flange on the skirt so 

that the closure could more readily slide over the rim and bead of the container opening. 

This a particular advantage when installing closures on hot molded containers. The container 

10 opening is typically molded oversize to allow for plastic shrinkage as ~e plastic container 

cools. 

A further improvement in this prior art would be to incorporate internal locking 

means in the flow venting baffle to discourage removal of the closure by tampering or by 

15 impact. The addition of baffle guide ribs to help guide the closure into coaxial alignment 

with the container opening would further improve the assembly operation. · 

20 

It is an object of this invention to provide flow venting means to improve liquid 

dispensing. 

It is another object of. this invention to provide an improved method. of mounting 

pressure vents in closures, and a method for blocking the liquid in the container from directly 

contacting the pressure vents. 

25 It is another object of this invention to provide improved closure· installations and 

locking features. 

It is another aspect of this invention to. provide a closure for a container, the closure 

comprising an inner baffle, body spout and cap, the baffle have surfaces from restricting 

30 liquid flow through the spout opening. 
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Another aspect of this_ invention relates to a closure for ~-container comprising a spout 

for dispensing liquids from- said container, said spout engageable with said container at one 

end thereof; an internal baffie having surfaces for restricting liquid flow through the spout 

opening, and said internal baffle having a plurality of orifice_ for regulating liquid passage out 

5 of the container and air passage into the container. 

Yet another aspect of this invention relates to a closure for a container comprising a 

spout for dispensing liquids from said container, said spout engageable with said container 

at one end thereof; a cap releasably securable to said spout, said spout or cap including 

10 microporous pressure vent and mounting means. 

Brief Description of Drawings 

Fig. 1 is a cross-sectional side view of a flow vented and pressure vented pour spout 

15 closure. 

Fig. 2 is a cross-sectional side view of the flow venting baffle. 

Fig. 3 is is a bottom view of the flow venting baffle. 

Fig. 4 is is a detailed view of the lock ring and closure skirt before installation on the 

container. 

20 Fig. 5 is a detailed view of the closure after installation on container opening with 

rim and bead. 

Fig. 6 is a detailed view of the.closure after installation on optional container opening 

without bead. 

Fig. 7 is cross-sectional side view of the pour spout closure extended. 

25 Fig. 8 is a cross-sectional view of the flow vented closure dispensing liquid. 

Fig. 9 is a cross-sectional view of a pressure vented pour spout closure. 

Fig. 10 is a detailed side view of the cylindrical projection and membrane disc. 

Fig. 11 is a cross-sectional side view of a flow vented and pressure vented pour spout 

closure mounted to a container cover and partially submerged in liquid. 

30 Fig. 12 is a cross-sectional view of the flow venting baffle and body funnel. 
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List of Drawing Numbers 

Number Description 

1. container cover 28 .. lock ring 

2. pour spout closure 29. hinge 

5 3. cover opening r~ 30. skirt bevel 

4 . . closure body 31. skirt flat edge 

5. flow venting baffle 32. skirt locking recess 

6. cover rim bead 33. cap threads 

7. body nozzle 34. body threads 

10 8. body skirt 35. removable diaphragm 

35a. pull ring. 

9. body flange 36. not used .. 

10. skirt annular recess 37. central axis 

11. cover bead opening 38. liquid 

12. body funnel 39. air 

15 13. not used 40. cylindrical projection 

14. baffie mounting ring 41. cap pressure orifice 

15. locking tab 42. body pressure orifice 

16. baffle outer wall 43. pressure vent orifice 

17. guide rib 44. microporous vent 

20 18. flow vent orifice 45. microporous membrane 

19. end surface 46. mounting disc 

20. cap 47. disc orifice 
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21. cap rim 48. taper 

22. cap bail 49. step 

23. bail lift tab 50. end wall 

24. inner frangible web 51. end wall shoulder 

5 25. outer frangible web 

26. not used 

52. end wall sump 

53. body flange inner wall 

27. lock ring notch 54. baffle mounting ring outer wall 

55. baffle pressure vent channel 

56. body nozzle sump 

Best Mode for Carrying Out the Invention 

10 In the description which follows, like parts are marked throughout the specification 

and the drawings with the same respective reference numerals. The drawings are not 

necessarily to scale and in some instances proportions may have been exaggerated in order 

to more clearly depict certain features of the invention. 

15 Figure 1 is a cross7sectional side view of a flow vented and pressure vented pour 

20 

spout closure 2. The.cJosureis generally indicated by the numeral 2. The flow vented 

closure 2 generally comprises a spout or closure body 4 made of flexible plastic or the like, 

a cap 20 _and a flow venting baffle 5. · Both cap and baffle are made from suitable material 

such as semi-rigid plas.tic or the like. 

Closure body 4 includes a skirt 8 leading to body flange 9 and funnel 12, that funnel 

12 folding to a re-entraJ;Jtposition when closure 2. is in its storage position shown in Figure 

1 and movable to, a .~l like -extended position shown in Figure 8. The funnel 12 leads 

to nozzle 7 (shown in Figure 7) which may be predominately cylindrical and which 

25 incorporates threads 34 to attach the threads 33 of cap 20. Skirt 8 includes an annular recess 

10 which is adapted to be secured to. an opening ·riin 3 of a container cover 1 which is 

partially shown .in. the. figures ._(particularly Figure '5). The flow venting baffle 5 has a 

plurality of radially spaced flow vent orifices 18. The flow venting orifices control the flow 
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of fluid 38 out of the body nozzle 7 and facilitates the entry of air 39 into the container in 

the manner to be described. 

Figure 1 also shows pressure cap orifice 41 and body pressure orifice 42 which allow 

5 air passage to maintain pressure equilibrium. An air penneable microporous vent 44 is 

mounted in cylindrical projection 40 to resist liquid loss out of the container. 

Figure 2 is a cross-sectional view of the flow venting baffle 5. The flow venting 

baffle 5 may be molded of semi-rigid plastic or the like with outer wall 16 and baffle closed 

10 end 19 which is shown in Figures.2 and 3. More particularly the baffle end surface 19 is 

defined by outer annular wall 16 merging with surfaces SO, 51 and 52. Any number of flow 

vent orifices 18 may be utilized to pass liquid and air in a manner to be described herein. 

The baffle mounting ring 14 is sized to fit on the inside of body flange 9 as shown in Figure 

1. Attachment of baffle mounting ring 14 to the body flange 9 may be accomplished by 

15 means of interference fit, thennal bonding, spin welding, adhesives or the like between the 

surfaces marked as 53 and 54 as shown in Figure 4. A series of locking tabs 15 (shown in 

Figure 3) project radially outwardly beyond flange 14. The tabs 15 may be sized to be larger 

than the inside diameter of container rim 3. A series of guide ribs 17 facilitate the alignment 

of the closure 2 with cover opening rim 3 during installation. Once the closure is in the 

20 installed position, the locking tabs 15 move outward to a more relaxed position. The locking 

tabs 15 underlie the cover opening rim 3 to resist removal. The flow vent orifices 18 carry 

liquid 38 out of the container and allow air 39 into the container in a manner to be described. 

The cover opening rim 3, closure body 4 and flow venting baffle are co-axially disposed 

about central axis 37. 

25· 

Figure 3 is a bottom view of the flow venting baffle 5 and flo~ venting orifices 18. 

Six vent orifices 18 are shown but any number may be utilized, in a manner to be described. 

Figure 4 is a detailed view of the edge of cap 20 and body skirt 8 before installation 

30 on the container caver 1. The skirt 8 has a flat edge·31 and a bevel 30 to aid installation 

over the container rim 3 and bead 6, The cap 20 has an annular rim 21 contacting body 

funnel 12. The contact of rim 21 to funnel wall 12 creates a tight seal to resist liquids or 
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other contaminants from entering the area between the funnel 12 and nozzle 7. The locking 

ring 28 is shown in its first unlocked position held to the cap bails 22 by frangible outer webs 

25. 

5 Figure 5 illustrates the installation of closure 2 to container cover 1 whereby the body 

skirt 8 has been first pressed by mechanical means over rim bead 6 of the upstanding 

peripheral edge of cover opening rim 3 by forcing cap bail 22 in the direction of arrow A. 

Secondly, lock ring 28 is moved from its initial position molded to cap 20 by breaking outer 

frangible webs 25 in the direction of arrow B. The locking ring 28 expands, then 

10 compresses and locks to body skirt 8 against cover rim bead 6 enhancing the seal and 

securing the closure 2 to the container cover 1 in a manner as described in U.S. Patent No. 

5, 788, 100 which issued to the applicant herein. The flow baffle locking tabs 15 underlie the 

cover opening rim 3. This engagement provides a second means to resist removal of the 

closure 2 from the container cover 1. 

15 

Figure 6 is a detailed view of the closure 2 after installation on an optional container 

opening without a bead 6. The lock ring 28 compresses the body skirt 8 against cover 

opening rim 3 to reinforce the seal. The flow baffle locking tabs 15 underlie the cover 

opening rim 3. This engagement provides a first means to resist removal of the closure 2 

20 from the container cover 1. 

The method of assembling the -closure 2 to the cover opening 3 comprises threading 

the cap 20 onto the body nozzle when the closure body 4 is in the re-entrant position. Then 

attaching the baffle to the body as described above. Thereafter the closure 2 with cap 20 and 

25 baffle S are placed to lead into opening 3. The guide ribs 17 co-axially guide same within 

the opening 3. Thereafter the closure is pressed into the opening 3 with the locking tabs 

compressing and deforming through the opening 3 and springing back once they have passed 

the opening 3. 

30 The lock ring 28 is then moved as described above so as to lock the skirt 8 to the 

upstanding wall of the opening as shown in Figure 3. 
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The method described herein is well suited for assembling closures to container covers 

1 which may be molded of plastic which has just been ejected from a machine and is still 

warm. Since the skirt 6 has a large angle 30 as well as horizontal surface 31 such surfaces 

30 and 31 will tend to direct the upstanding cover opening rim 3 into the body skirt annular 

5 recess 10. Accordingly much larger tolerances may be utilized in the diameter of the annular 

upstanding cover opening rim 3. Moreover the method is well suited to co-axially guide all 

of the parts in a simple, quick and efficient manner. Moreover the structure of the· locking 

projection and lock ring ·28 is securely received by the .locking annular recess of the body 

skirt 8 as shown in Figures 5 and 6. 

10 

15 

The cap 20 includes two bails 22 for extending the pouring spout. The bails 22 are 

initially interconnected to the cap by inner frangible webs 23. The bails 22 may be lifted 

from the initial position shown in Figure 1 to the extended position of Figure 7 by lifting 

bails 22. 

Figure 7 is a cross-sectional side view of the pour spout closure 2 in an extended 

operable or pouring position. The flow venting baffle S does not move when the closure is 

extended. 

20 Figure 8 is a cross-sectional view of the flow vented closure 2 dispensing liquid 38 

with the funnel 12 in the extended position. The flow venting baffle S blocks fluid from 

axially flowing out because of the presence of end wall surfaces SO, 51 and· 52, but allows 

flow through the radially spaced flow vent orifices 18. The flow is restricted so that body 

nozzle 7 nearly flows full. This maintains an air passage 39 through the nozzle 7 to the body 

25 funnel 12 area. The flow vent orifices 18 disposed or oriented towards the top of the 

container allow air to enter. As can be seen from Figure 8, the vent orifices 18 are in close 

proximity to the container cover 1. This unproves drainability of all liquid 38. 

As can be more fully seen in Figure 8, the flow vent orifices 18 disposed on the 

30 higher side of the container relative ground level will tend to pulse rapidly alternating 

between exit of liquid 38 outwardly and entry of air 39. The lower orifices 18 (namely those 

vents which have been disposed closer to the ground) tend to accommodate liquid 38 flow. 
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Moreover since the baffie 5 is fixed next to the container cover 1, and since the orifices 18 

are directed radially outwardly, the air exchange through the orifices 18 is optimally located 

compared to prior art disclosures. Furthermore it should be noted that the pulsating of air 

and liquid through the higher orifices 18, this uneven flow is smoothed by the major flow 

5 through the lower orifices 18. By the time the liquid exits nozzle 7 there is a smooth flow 

of liquid outwardly from the container. 

It has been observed that by increasing the size of the flow vent orifices 18 to 

compensate for higher viscosity liquids, faster pour rates may be achieved. Furthermore the 

10 number of orifices 18 may also be matched to the viscosity of the liquid. The baffle end wall 

surfaces 50, 51 and 52 shown in Figure 8 act to reduce the effect of liquid sloshing back and 

forth within the container. 

Figure 9 is a cross-sectional side view of another embodiment of the invention with 

15 a pressure vented pour spout closure. The body orifice 42 and cap orifice 41 are created for 

an air passage through the closure 2. A cylindrical projection 40 (which can be but does not 

need.to be an annular projection) is molded to the cap 20 or body removable diaphragm 35. 

The diaphragm 35 is removed before liquid dispensing by pulling ring 3Sa in a manner well 

known to those skilled in the art. A gas penneable but liquid retentive microporous vent 44 

20 is installed inside the cylindrical projection(s) 40. 

Figure 10 shows ·another embodiment of the invention and is a detailed side view of 

the cylindrical projection 40. Microporous vent 44 may comprise microporous membrane 

45 bonded on one or both sides of mounting disc 46 to resist liquid passage. Mounting disc 

25 46 has at least one disc orifice 47. The bonding of the membrane 44 to the disc 46 may be 

by thermal bonding, by ultrasonic welding, adhesive or by other means. The disc 46 is sized 

to be inserted and held by interference fit or by other means inside the cylindrical projection 

40. 

30 Figure 11 is a cross-sectional side view of a flow vented and pressure vented pour 

spout closure 2 mounted to a container cover 1 and partially submerged in liquid 38. Figure 

11 is an optional arrangement of Figure 1 wherein the upstanding baffle outer wall 16 is 

iiiiflr 
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sized to be in contact with body funnel 12. The contact between walls 16 and funnel 12 acts 

to· close the flow vent orifices 18 when the spout is in the re-entrant position as shown in 

Figure 11. The closed orifices 18 resist liquid from entering the body nozzle sump 56 and 

coming into contact with the microporous vent 44. 

A separate path is provided to carry any gases from the area under the container cover 

1 to the body nozzle sump 56. One or more body pressure vent channel(s) 55 as shown in 

cross-section in Figure 12 begin near the baffle mounting ring 14 and lead to the end wall 

sump 52. The pressure vent channel(s) 55 are formed on the inside surface of baffle outer 

10 wall 16. 

Figure 12 is a cross-sectional bottom view of the flow venting baffle 5 and body 

funnel 12. The pressure channel(s) SS are shown as rectangular and underlying each guide 

rib 17, but chaniiels 55 may be of any size or shape and quantity sufficient to relieve 

15 pressure inside the container. 

Since applicant utilizes a baffle S with no central pathway to the nozzle, the baffle 5 

will assist in preventing liquid from contacting the body orifice 42 or cap orifice 41, thus 

preventing liquid from splashing and wetting thereon and minimizing any problems associated 

20 with blocking of the orifices. 

25 

30 

The drawings also show a flow. vented closure in which the upstanding outer wall and 

ribs of the baffle are tapered to a smaller diameter at the leading edge to facilitate insertion 

into cover openings for manual and automatic assembly operations. 

The closure body may be made of a single piece of molded plastic of flexible low 

density polyethylene or the like. The cap element and locking ring is initially of a single 

piece of molded plastic of high density polyethylene or the like. The baffle may be molded 

of semi-rigid polyethylene or the like. 

The pressure vent may be a semi-rigid microporous material, or a flexible 

microporous teflon membrane or the like attached to a plastic mounting disc. 
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Various embodiments of the invention have now been described in detail. Since 

changes in and/or additions to the above-described best mode ~~y be made without departing 

from the nature, spirit or scope of the invention, the invention is not to be limited to said 

details. 

Although the preferred embodiment as well as the operation and use have· been 

specifically described in relation to the drawings, it should be understood that variations in 

the preferred embodiment could be achieved by a person skilled in the trade without 

departing from the spirit of the invention as claimed herein. 
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5 1. A flow venting baffl~ for a closure connected to a container, said baffle comprising 

at one end a surface for bloc~g liquid flow to said closure, and an orifice means at another 

end of said baffle for regulating the flow of liquid and air. 

2. A baffle as claimed in claim 1 wherein said baffle is cup shaped and adapted to 

10 underlie said closure. 

3. A baffle as claimed in claim 1 wherein said closure and baffle are co-axially disposed 

about a central axis. 

15 4. A baffle as claimed in claim 3 wherein said baffle is cup shaped and presents a 

bottom surface merging with upstanding outer sidewalls, said orifice means presented by said 

sidewalls. 

S. A baffle as claimed in claim 4 wherein said orifice means presents a plurality of flow 

20 vent orifices selected for regulating liquid exit and entry of air adjacent said container. 

6. A baffle as claimed in claim 5 wherein said sidewalls taper outwardly from said end 

surface to said flow vent orifices. 

25 7. A baffle as claimed in claim 6 wherein said sidewalls include a plurality of guide ribs 

to stiffen said baffle. 

8. A baffle as claimed· in claim 7 wherein said sidewall and ribs terminate at said other 

end, and said other end includes tab means for adapted to underlie said cover opening . 

30 

9. A baffle as claimed in claim 8 wherein said tab means have a diameter greater than 

the diameter of said container opening to resist removal from said container. 
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10. A baffle as claimed in claim 9 wherein said closure includes pressure venting means, 

said end surface of said baffle blocking liquid from splashing said pressure venting means. 

11. A baffle as claimed in claim 4 wherein said orifice means presents a plurality of flow 

5 vent orifices adjacent said container to facilitate substantially complete liquid draining. 

12. A baffie as claimed in claim 9 wherein said sidewall and ribs terminate at said open 

other end, and said other end includes tab means to underlie said cover opening. 

10 13. A baffles claimed in claim 12 wherein said open other end has a mounting means for 

attachment in co-axial alignment to the closure body. 

14. A baffie as claimed in claim 13 wherein said tab means have a diameter greater than 

said container opening to resist removal from said container. 

15 

15. A baffie as claimed in claim 14 wherein said baffle tapered sidewalls closely contact 

the body funnel of said closure when said closure is in the re-entrant position. 

16. A baffle as claimed in claim 15 wherein contact between the sidewalls and said funnel 

20 close said flow venting orifices. 

25 

30 

17. A baffle as claimed in claim 16 wherein said closure includes pressure venting means, 

said end surface and said closed flow venting orifices blocking liquid from splashing or 

flooding said pressure venting means. 

18. A pressure vent for a closure connected to a container, said pressure vent comprising 

a gas permeable microporous membrane attached to a mounting disc, said pressure vent in 

combination with pressure vent orifices provide a path through said closure to keep the 

pressure inside the container equal to the atmospheric pressure. 

llii[i~f 
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19. ..·A pressure vent as. claiin.ed in claim 18 wherein said microporous membrane and 
,.·. 

mounting disc are mounted.'arid held within a cylindrical projection to a body removable 

diaphragm or molded to the·cap. 

5 20. A pressure vent for a closure connected to a container, said pressure vent comprising 

a disc shaped microporous material mounted and held within a cylindrical projection molded 

to a body removable diaphragm or molded to the cap. 

10 

15 

20 

21. A closure for a container having an opening comprising: 

(a) a spout for dispensing liquid from said container through said opening, said 

spout engageable with said container at one end thereof; 

(b) a baffle having at one end a surface for blocking liquid flow to said opening, 

said surface presenting an annular upstanding surface tapered axially 

outwardly from said. surface, and presenting a plurality of orifice means for 

regulating flow of air and said liquid through said opening. 

22. A closure as claimed in claim 21 including a cap releaseably securable to· said spout. 

23. A closure as claimed in claim 22 wherein said container opening presents an 

upstanding annular wall and said closure further includes a locking ring connected by a 

frangible member to said cap, said locking ring alignable with said spout; said· locking ring 

movable from a first position in which it is joined to said cap by said· member, to a said 

25 second position in which to lock said closure spout to said container. 

24. A closure as claimed in claim 23 wherein said cap includes a cap cover; a bail 

connected·to said cap cover, and said locking ring frangibly connected to said bail. 

30 25. A closure as claimed in claim 24 wherein said spout includes a body funnel and said 

cap includes an annular rim whi~h contacts said body funnel while in the re-entrant position 

to block external liquids from collecting in the nested closure. 
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26. A closure as claimed in claim 25 wherein said spout includes a body removable 

diaphragm having an annularprojection and pressure ventiri~ IJleans. 

27. A closure as claimed in claim 26 wherein said spout is movable to a flowing position 

5 from a nested re-entrant position to an extended flowing position. 

28. A closure as claimed in claim 27 wherein said closure spout has an annular skirt and 

skirt recess for attaching said closure spout to said container. 

1 O 29. An annular skirt as claimed in claim 26 wherein said skirt has a large diameter flat 

edge and bevel for engaging and sliding outwardly over said container annular wall during 

installation. 

30. 

15 

20 

25 

A method of installing a closure to a container having an opening comprising: 

(a) attaching a baffle to a pouring spout, said baffle including: 

(i) an end surface for blocking liquid flow to said pouring spout; 

(ii) orifice means presented by upstanding outer sidewalls terminating at 

said other end and attached to said pouring spout; 

(iii) said orifice means regulating flow of air and said liquid through said 

opening and said spout. 

(b) pressing said spout and baffie through said container opening, said baffie 

including guide ribs for guiding said pouring spout and baffle through said 

container opening. 

30 31. A method as claimed in claim 30 wherein said spout is moveable from a re-entrant 

nested position to a extended flowing position, while said baffle remains in its initial position. 
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32. A method as claimed in claim 31 including threading a cap to said pouring spout in 

said re-entrant position· prior to ·attaching said baffle to said pouring spout. 

33. A method as claimed in claim 32 wherein said other end of said baffle includes tab 

5 means adapted to be compressed and passed through said container opening during said 

installation step. 

34. A method as claimed. in claim 33 wherein said tab means relax to partially underlie 

said container opening upon completion of said installation step. 

10 

35. A method as claimed in claim 34 wherein said spout, baffle and container opening are 

co-axially disposed about a central axis. 

36. A method as claimed in claim 35 wherein said guide ribs orient·said spout and baffle 

15 co-axially to said opening. 

37. A method as claimed in claim 36 wherein said container opening includes an 

upstanding attachment wall and said spout includes a skirt for receiving said attachment wall 

and said guide ribs adapted to orient said skirt for receiving said attachment wall. 

20 38. A method as claimed in claim 37 wherein said attachment wall includes an annular 

bead and said skirt includes an annular recess for receiving said annular bead. 

39. A method as claimed in claim 38 wherein said container hole is disposed in a 

container lid having a hole, and said spout and baffle are pressed onto said container lid 

25 when said said container lid is warm or cold. 

40. A method as claimed in claim 39 wherein the temperature of said lid is above ambient 

temperature. 

30 41. A closure for a container comprising: 

(a) said container having an opening defined by an upstanding annular wall; 
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(b) a pouring spout having a skirt witb. .. an annular recess for receiving said 

upstanding annular wall; 

(c} a cap and an annular locking ring, said locking ring formed integrally with 

5 and co-axially aligned with said cap; 

(d) said locking ring joined to said cap by at least one frangible web; 

(e) said locking ring breakable and displaceable from said cap to capture said skirt 

10 to connect said skirt and spout to said upstanding annular wall of said 

container. 

15 

20 

25 

42. A locking ring for a container having a pouring spout, said container having an 

upstanding annular wall defming an opening comprising: 

(a) a pouring spout having a skirt with an axially disposed annular recess co­

axially alignable with said container opening for receiving said upstanding 

annular wall; 

(b} said skirt including a radially disposed annular recess; 

(c) said locking ring including an annular raised projection, said locking ring 

displaceable to a locking portion when said radial projection is received by 

said radially disposed skirt recess to substantially lock said upstanding annular 

wall to said annular recess. 


