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This invention relates to baby nipples, more speci?cally 
to that class of baby nipples wherein the nipple is pro 
vided with a radially projecting base ?ange. When the 
nipple is in use, this ?ange normally is clamped near 
its circumferential edge to the bottle rim by the over 
lying radial ?ange of an annular retaining screw cap 
which screws to the bottle neck. The teat portion of the 
nipple projects through the opening in the ?ange of the 
retaining cap. In the normal construction when the 
nipple is attached to the bottle but is not in use, the top 
of the nipple ?ange is in contact with the underside of 
the ?ange of the retaining cap. 

It is desirable with baby nipples to provide some means 
of relieving the partial vacuum created in the bottle when 
milk is drawn out of the teat. One Way to do this is to 
put one vor more small holes through the nipple ?ange 
inwardly of the clamped portion. Theoretically this 
would seem to be self-functioning since the vent hole 
will seal itself by contact with the retaining cap ?ange 
and prevent leakage when the bottle is not being used 
for feeding. When milk is drawn out of the bottle, how 
ever, a partial vacuum is created and the pressure of the 
outside air causes the nipple to move into the bottle, 
hinging on its clamed circumferential edge portion. As 
the nipple moves in, the top of the nipple ?ange gradually 
separates from the underside of the retaining cap ?ange 
until ?nally the seal is broken around the vent hole and 
air rushes in to relieve the partial vacuum. At the pres 
sure builds up in the bottle approaching atmospheric pres 
sure, the nipple moves out and the vent hole seals against 
the underside of the cap ?ange once more. 

While nipples of the type just described have provided 
some venting without leakage they have not been entirely 
satisfactory because considerable vacuum must be created 
in the bottle before the vent opens. In'practice such 
nipples, which operate with a di?erential pressure in the 
bottle averaging about 1.35 inches of mercury less than 
atmospheric pressure, make it di?icult for very small and 
weak babies to get enough milk before they become tired 
or for older babies to get su?icient milk in a reasonable 
time. 

It is one of the objects of this invention to provide baby 
nipples with improved vent operation so that faster feed 
ing with less e?ort may be accomplished. 

Other objects and advantages of the invention will be 
apparent from a study of the speci?cation and drawings. 
In the drawings: ' 
FIGURE 1 is a top view of a typical improved nipple 

of this invention as it appears when attached to the 
bottle in a normal manner. 
FIGURE 2 is an enlarged side view partially in section 

of a typical improved nipple of this invention, separated 
from the bottle and retaining cap. 
FIGURE 3 is a magni?ed partial plan view of the nip 

ple flange of the nipple of FIGURE 2 showing the re 
lationship between the vent hole and therloci of certain 
integral nubs projecting upwardly from the nipple ?ange 
surface. 
FIGURE 4 is an enlarged partialy view in cross sec 

tion taken along the line 4—4 of FIGURE 1 as viewed 
from the direction of the arrows when the bottle is not 
being nursed. 
FIGURE 5 is an enlarged partial plan view similar 
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to that of FIGURE 3 showing the relationship between 
nipple ?ange, vent hole and spaced bubble the vent 
seal is broken. 
FIGURE 6 is the enlarged partial plan view of FIG 

URE 5 showing the relationship between nipple ?ange, 
vent hole and space bubble after the vent seal is broken. 
The objects of this invention may be accomplished 

by providing a nipple whose ?ange carries on its upper 
surface an integral pair of upwardly projecting nubs of 
such height and location from the vent hole as to cause 
breaking of the vent seal before the vacuum differential 
has had time to build to objectionable proportions. 

It has been discovered that a very critical relationship 
exists for optimum performance between the height of 
the nubs and their distance and location from the vent 
hole edge. If the nubs are too high or are improperly 
placed too close to the vent hole edge, the latter does 
not properly seal or is too easily unsealed and leakage 
occurs whereas if the nubs are too low or are placed 
improperly too far from the vent hole edge, they are in 
effective to achieve the objects of the invention. 

Referring once more to the drawings: The teat 11 of 
the nipple 10 in FIGURES 1, 2 and 4 projects through 
the opening in the ?ange 12 of the retaining cap 13. The 
nipple 10, FIGURES 2, 4, 5 and 6, has a base ?ange 
14 having a vent hole 15 and two upwardly projecting 
integral nubs 16 and 16a. The retaining cap, FIGURES 
1 and 4, has intemal screw threads 18 which screw 
onto the external threads 19 of the bottle 17 and clamp 
the nipple ?ange 14 between the underside 20 of the ?ange 
12 of the retaining cap and the rim 21 of the bottle. The 
ring stop 24 on the bottle does not contact the cap 13 
when the nipple is clamped in place. 

In FIGURE 3 the loci of points in each of which a 
nub should be located to achieve optimum results are 
indicated by shaded areas a and c. These areas and the 
area b between them are roughly wedge-shaped like three 
ieces of pie, each being a 30“ wedge with its tip truncated 

short of its apex along the circumferential line through 
the vent hole center. Apexes of these wedges fali about 
1A; inch outwardly of the vent hole and on the radial 
line through the center of the vent hole. The larger 
arcs of the areas, a, b and 0 lie about 1/is inch from 
the center of the vent hole. Nipples with nubs in the 
area b closer than .1 inch to the vent hole edge have a 
tendency to leak. Outside the areas of nub placement 
which produce optimum results, however, there exists 
a less satisfactory nub location zone d which is shown 
stippled to indicate its location. Nipples with nubs in 
this area operate with some reduction of vacuum neces 
sary for vent operation short of optimum but still of 
value. Nipples with nubs at a greater distance from 
the vent hole edge than the distance between the vent 
hole edge and the teat reduce the vacuum necessary for 
vent operation insigni?cantly and hence are of no value 
in achieving the objects of this invention. 
A particular nub may have a few or a great many points 

which contact the underside of the screw cap ?ange and 
create a space bubble around it. If the nub is in an 
effective zone and is of proper height it creates the proper 
size space bubble and is effective. But if the nub has 
no point as high as the proper height it creates a space 
bubble which is too small and hence lt is ine?ective. On 
the other hand if a nub has points in the effective zone 
which are improperly high the space bubble is so large 
as to include the vent edge and hence leaking occurs. 
A point on a nub ‘to be effective must not only be in 

an elfective area but it must have a fairly critical height. 
Variation from this critical height by more than 20% 
causes either leakage or ineffectiveness. 
The effective height of a point on a nub varies in ac 
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cordance with its shortest distance from the vent edge, 
being about .007 inch 120% when it is in an optimum 
area closest to the vent edge at about .006 inch from said 
edge and increasing in accordance with the following 
formula: 

where h is the height in inches of the point and d is the 
shortest distance from the point to the vent edge. It is 
obvious from the previous discussion that a nub in an 
effective area can have few or many points which conform 
to the above ‘formula but it must not have any point of 
greater height than is indicated by the formula consider 
ing its shortest distance to the vent edge. 

In applying the ‘above formula ‘at nub distances greater 
than .006 inch, it is preferable to convert the distances 
to decimals. For instance, if the shortest distance to the 
vent edge is .0375 inch from a given point on a nub in 
an effective area the effective height is 

which equals .014 inch i20%. At 1/16 inch from a given 
point to the closest vent edge the proper height would be 

which would be .0187i20%. At the maximum effec 
tive distance of about .132 inch from the vent edge at 
the closest distance an effective nub height would be 
.0317-'_:20%. 

In general, then, it is desirable to provide two nubs, 
one in‘ each optimum zone ‘and preferably symmetrically 
placed about the radial line through the vent hole cen 
ter. The best results are obtained when effective portions 
of the nubs closest together are about 1A; inch apart. 
The theory of operation which is believed to apply with 

respect to venting is illustrated in FIGURES 5 ‘and 6. 
It is believed that when the nipple is in place with the 
retaining cap locking it to the top of the bottle, that a 
space bubble exists surrounding the two nubs. When 
the nubs are within the optimum zone, the space bubble 
created extends from the nipple teat to just short of the 
vent hole edge. The vent is surrounded by nipple ?ange 
portions which contact and seal against the underside of 
the retaining ?ange and thus leakage is prevented. When 
the nipple moves into the bottle only slightly due to 
slightly reduced pressure therein, however, the space 
bubble thickens and is increased in size to include the 
vent hole. Venting occurs and the nipple again moves 
out to seal the vent. In the area d the location of nubs 
is such that the nipple must move further into the bottle 
than it does when the nubs are in the areas a and c and 
hence a higher partial vacuum is built up before the 
venting occurs. 

It is to be understood that the above theory is offered 
only as a possible explanation of the method of func 
tioning of the nipples of this invention. Whether the 
theory is the true explanation of what happens is not 
known but this invention does provide a nipple which 
increases the rate of feeding and reduces the effort nec 
essary to draw milk from the bottle. The validity of the 
claims of this invention, therefore, does not depend upon 
the correctness of ‘any theory of operation. 

Nipples of this invention are capable of reducing the 
partial vacuum for vent operation to the point where only 
.7 to .6 inch of mercury reduction of pressure from the 
atmosphere will cause venting. This is suf?ciently low 
that even the weakest normal baby will have no difficulty 
in drawing milk from the bottle but at the same time the 
flow is controlled as is not the case when the teat milk 
hole is increased in size. 

Example 1 

A nipple without the nubs of the nipples of this inven 
tion but otherwise identical to the nipples used in the 
other examples was used as a control. This nipple had 
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4 
a ?ange .283 inch in width and a vent hole .012 inch in 
diameter located .129 inch from the ?ange rim. The 
vent hole top edge was a circle of ‘about .05 inch diam 
eter. This nipple was placed on a bottle apparatus con 
sisting of a normal bottle with its bottom modi?ed to 
permit measurement of pressure reduction from atmos 
pheric pressure in inches of mercury. The nipple was 
clamped to the rim of the modi?ed bottle with a normal 
retaining cap with its vent hole about 1/52 inch from the 
bottle rim and with the teat projecting through the radial 
?ange of the retaining cap. The retaining cap was tight 
ened to three degrees: loose, normal and tight using a 
torque wrench. The torque wrench was adjusted to pro 
duce the normal tightness usually applied by hand and 
the cap was given a 1/4 inch further turn around its cir 
cumference to obtain the tight position and a 1/4 inch 
turn from the normal position in the opposite direction 
to obtain the loose position. Means were applied to the 
nipple for obtaining positive suction and the milk in mil 
liliters obtained by a continuous suction of 2 inches of 
vacuum for ?ve minutes was measured. The reduction 
of pressure in the bottle averaged 1.33 inches of mer 
cury before the vent opened. There was no leakage. In 
?ve minutes the milk obtained average 40 milliliters. 

Example 2 

A nipple of the invention having two nubs each of 
about .004 square inch area symmetrically placed about 
the radial line through the vent hole and having their 
closest edges about 1/16 inch apart and having their closest 
points at about 1/16 inch from the vent hole center or 
about .0375 inch from the vent edge in the areas a and c 
was tested on the identical apparatus used in Example 1 
in the same way using the identical suction. The reduc 
tion ‘in pressure before the vent opened with the nubs 
having a height of .007 inch averaged 1.33 inches of mer 
cury. In ?ve minutes an average of 40 milliliters of milk 
was obtained. This is not, of course, any signi?cant im 
provement. By increasing the nub height to .014 inch, 
however, other conditions remaining the same, the reduc 
tion in pressure before the vent opened averaged .7 inch 
of mercury. In ?ve minutes an average of 57 milliliters 
of milk was obtained. Increasing the nub height to .021 
inch caused the vent to leak without appreciable reduc 
tion in pressure or increase in volume of milk obtained. 

Example 3 
A nipple of the invention having two nubs each of 

about .004 square inch area symmetrically placed about 
the radial line through the vent hole and having their 
closest edges about 1A6 inch apart and having their closest 
points slightly over % inch from the vent hole center and 
about .11 inch from the vent edge in the area d of FIG 
URE 3 was tested on the identical apparatus in the same 
way using the identical suction. The reduction in pres 
sure before the vent opened with the nubs having a height 
of .007 inch was not signi?cant over the nipple of Ex 
ample 1. When the nub height was increased to .014 
inch there was reduction in pressure before the vent 
opened averaging .96 inch. In ?ve minutes an average 
of 42.5 milliliters of milk was obtained. An increase 
in nub height to .028 inch did not show an appreciable 
improvement over the nipple with .014 inch high nubs 
but did not cause the nipple to leak. 

Example 4 
A nipple of the invention having two nubs each of 

about .004 square inch area symmetrically placed in the 
areas a and c of FIGURE 3 with their closest edges about 
1756 inch apart and about 1&2 inch from the vent hole cen 
ter and about .006 inch from the vent edge and on the 
circumferential line through the vent hole center was 
tested on the identical apparatus of Example 1 in the 
same way using identical suction. The reduction in pres 
sure before the vent opened with the nubs having a 
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height of .007 inch averaged .66 inch of mercury. In 
live minutes an average of 50.6 milliliters of milk was ob 
tained. When the height of the nubs was increased to 
.014 inch the vent hole leaked. 

Example 5 
A nipple of the invention having two bar-shaped nubs 

each about 1A6 inch wide and about 1%;2 inch long and 
.007 inch high placed symmetrically on either side of 
and parallel to the radial line through the vent hole and 
having their closest edges about 1&6 inch apart and being 
about 142 inch from the vent hole and .006 inch from 
the vent edge was tested ‘on the identical apparatus used 
in Example 1 in the same way using the identical suction. 
The reduction in pressure in the bottle before the vent 
opened averaged .7 inch of mercury. In ?ve minutes 
an average of 57 milliliters of milk was obtained. When 
the height of the nubs was increased to .014 inch, the 
vent hole leaked. 

Example 6 
A nipple of the invention having two bar-shaped nubs 

each about 1/16 inch wide and about %2 inch long and 
.014 inch high placed symmetrically on either side of 
and parallel to the radial line through the vent hole and 
having their closest edges about V16 inch apart and being 
about his inch from the vent hole and about .0375 inch 
from the vent edge was tested on the identical apparatus 
used in Example 1 in the same way using the identical 
suction. The reduction in pressure in the bottle before 
the vent opened averaged .6 inch of mercury. In ?ve 
minutes an average of 55.3 milliliters of milk was ob 
tained. When the height of the nubs was increased to 
.021 inch the vent hole leaked. 
With regard to vent holes, it is almost impossible to 

punch small holes through soft rubber of the type usually 
employed in nipple manufacture and obtain cylindrical 
edges. As a consequence of the yielding nature of the 
rubber, the holes normally have enlarged diameters at 
the ?ange surfaces and taper off to the effective diameter 
somewhere in between. The preferred nipples of this in 
vention ‘have their smallest or effective vent diameters in 
the range of about .008 to .02 inch. Vent holes with 
effective diameters smaller than .008 are dif?cult to make 
and certainly offer no advantages. If made too small, 
of course, they cause slow venting. Likewise, vent holes 
with their effective diameters larger than .02 inch have 
no advantages and have a somewhat greater tendency to 
leak. 

In order to function properly, the vent hole obviously 
should not be entirely clamped between the bottle rim 
and retaining cap ?ange. At least a portion of the hole 
must project into the bottle so that air can pass into 
the bottle when the nipple is pushed in. It is preferred 
that the entire vent hole he inwardly of the inner edge of 
the bottle rim and that at least the upper vent edge be 
adjacent the bottle rim. This position is atained using 
bottles of normal thickness by providing the effective 
vent hole location in the range of .12 to .135 inch meas 
ured from the nipple ?ange edge. 

While normally the top edge of the vent hole is 
created in punching the vent and hence is somewhat 
larger in diameter than the effective vent hole, the nipple 
may have a Well or depression in the top so that the 
vent has its effective diameter in a thinned portion of 
the nipple flange. For purposes of this invention, the 
edges of such a well or depression are considered the 
vent edges. There are, of course, limitations as to how 
far toward the teat such a well may extend without caus 
ing leakage. In general, I have found that when the 
vent edge projects toward the teat more than .160 inch 
from the ?ange edge leakage may occur. Normally, as 
the vent edges are separated in the circumferential di 
rection of the ?ange greater than .05 inch, the areas 
a and c are reduced and the area b increased. But there 
is no advantage in increasing the edge perimeter of 
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the vent beyond the circumference of a .05 inch diameter 
circle. 

In general, it is preferred that the nipples of this in 
vention be molded of soft rubber but the invention ob 
viously is not dependent upon that speci?c material and 
any plastic or rubberlike material suitable for ordinary 
baby nipples may be used. Speci?cally and without 
limitation of this invention thereto, such materials as 
rubbery vinyl polymers and copolymers, polyurethene 
rubbers, halogenated polyethylene rubbers, silicone rub 
bers and rubbery polyamides may be used in addition 
to all of the usual synthetic rubbers. 
With regard to milk outlets, the preferred outlet is a 

punched hole such as 22 in FIGURE 2 in the range of 
.008 to .017 inch effective diameter but the outlet may 
be one or more slits such as 23 in FIGURE 1 or a com 
bination of a hole with one or more slits. 

I claim: 
1. An integral baby nipple comprising a radially ex 

tending base ?ange, an outer clamping rim portion of said 
?ange for clamping said nipple to a bottle, an upper vent 
edge surrounding a vent hole extending through the thick~ 
ness of said ?ange situated adjacent to but inwardly of 
said clamping rim portion, and centrally located on said 
?ange and covering an opening therein, an upstanding 
hollow teat having a milk outlet in the tip thereof, said 
nipple being characterized in that from the upper surface 
of said ?ange at least two separated nub portions project 
upwardly, no part of any said nub portion in certain 
effective areas being higher and at least part of each of 
said two nub portions being of the height of the formula: 

where h is the height in inches of the nub in the e?ective 
area and d is the shortest distance in inches from any 
point having the given height in the effective areas to 
the upper vent edge, said effective areas including three 
areas bordering a fourth and ineffective area, two of said 
areas having as side boundaries with said ineffective area, 
lines inclined toward said upper vent edges at an angle 
of 15° to and on each side of the line from the center of 
the nipple to the center of the vent edge and passing at 
the closest point to said vent edge at .006 inch outwardly 
thereof, other perimeter portions of said two areas being 
arcs of a circle through the center of said vent edge and 
concentric with said nipple ?ange edge and a line being 
the locus of points having the same distance from the 
vent edge as does the closest point of said teat and join 

7 ing said respective arcs and said inclined lines, the third 

60 

65 

70 

75 

said effective area being a ribbonlike band one of whose 
side edges forms a common border with said fourth and 
ineffective area, being the locus of points about .1 inch 
from said vent ‘edge, the other of whose side edges being 
a continuation of the border of said two e?’eotive areas 
the locus of points having the same distance from the 
vent edge as does the closest point of said teat, the end 
edges of said band being ‘the inclined lines. 

2. The nipple of claim 1 wherein the nub portions are 
separate, each being of an area not greater than .004 
square inch. 

3. A nipple of claim 1 wherein the milk outlet has an 
opening in the range of .008 to .017 inch diameter and 
the vent hole has an opening in the range of .008 to .02 
inch diameter. 

4. A nipple of claim 1 wherein the nub portions are 
separated on one end and connected on the other. 

5. A nipple of claim 1 wherein the vent hole is situated 
in the range of from .12 to .135 inch from the ?ange 
edge. 

6. A nipple of claim 1 wherein the milk outlet is formed 
by at least one slit. 

7. An integral baby nipple comprising a radially ex 
tending base ?ange, an outer clamping rim portion of said 
?ange for clamping said nipple to a bottle, an upper vent 
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edge surrounding a vent hole extending through the thick 
ness of said ?ange situated adjacent ‘to but inwardly of 
said clamping rim portion, and centrally located on said 
?ange and covering an opening therein, an upstanding 
hollow teat having a milk outlet in the tip thereof, said 
nipple being characterized in that from the upper surface 
of said ?ange at least two separated nub portions project 
upwardly, no part of any said nub portion being higher 
and at least part of each of said two nub portions being 
of the height of the formula: 

where h is the height in inches of the nub in the effective 
area and d is the shortest distance in inches from any 
point having the given height to the upper vent edge, 
said parts of said two nubs having the formula height 
being located in an area no farther from said teat than 
is the center of said vent edge and no farther from said 
edge than is the closest point of said teat from said vent 
edge but outside a wedge-shaped area within .1 inch of 
the vent edge ‘and symmetrically extending 15 degrees on 
each side of the radial line from said teat to the center 
of said vent edge, said wedge-shaped area having an apex 
on said radial line about Ms inch outwardly of said vent 
hole center. 

8. An integral baby nipple comprising a radially ex 
tending base ?ange, an outer clamping rim portion of said 
?ange for clamping said nipple to a bottle, an upper vent 
edge surrounding a vent hole extending ‘through the thick 
ness of said ?ange situated adjacent to but inwardly of 
said clamping rim portion, ‘and centrally located on said 
?ange and covering an opening therein, an upstanding hol 
low teat having a milk outlet in the tip thereof, said nipple 
being characterized in that two nubs project upwardly 
from the upper surface of said ?ange, the highest point 
on each of said nubs being .014 inch:20%, said nubs 
being symmetrically disposed about the radial line from 
said nipple center to the center of said upper vent edge 
with their respective highest points being in the range of 
.06 to .2 inch apart, said upper vent edge measuring in 
the range of .01 to .05 inch in diameter, the highest points 
of each of said nubs measuring about .04 inch from said 
upper vent edge at their closest distances. 

9. A baby nursing assembly comprising a bottle hav 
ing an externally threaded open end, a retaining screw 
cap having an internally threaded portion ?tting and 
engaging the externally threaded end of said bottle, said 
screw cap having a radially extending top ?ange with a 
central opening therein, an integral baby nursing com 
prising a radially extending base ?ange, smaller in diam 
eter than the threaded portion of said screw cap, the outer 
rim portion of said base ?ange being clamped between 
the top ?ange of said screw cap and said open end of 
said bottle, an upper vent edge surrounding a vent hole 
extending through the ‘thickness of said base ?ange of 
said nipple situated adjacent to but inwardly of the 
clamped area of said outer rim portion, and centrally 
located on said base ?ange and covering an opening 
therein, an integral upstanding hollow ‘teat having a milk 
outlet in the tip thereof, said teat projecting through the 
opening in said screw cap ?ange, said nipple being char 
acterized in that from the upper surface of said base ?ange 
at least two separated nub portions project upwardly, 
no part of any said nub portions in certain effective areas 
being higher and at least part of each of said two nub 
portions being of the height of the formula: 
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where h is the height in inches of the nub in the e?ective 
area and d is the shortest distance in inches from any 
point having the given height in the effective areas to 
the upper vent edge, said effective areas including three 
areas bordering a fourth and inetfcctive area, two of said 
areas having as side boundaries with said ineffective area, 
lines inclined toward said upper vent edges at an angle 
of 15° to and on each side of the line from the center of 
the nipple to the center of the vent edge and passing at 
the closest point to said vent edge at .006 inch outwardly 
thereof, other perimeter portions of said two areas being 
arcs of a circle through the center of said vent edge and 
concentric with said nipple ?ange edge and a line being 
the locus of points having the same distance from the 
vent edge as does the closest point of said teat and join 
ing said respective arcs and said inclined lines, the third 
said effective area being a ribbonlike ‘band one of whose 
side edges forms a common border with said fourth and 
ineffective area, being the locus of points about .1 inch 
from said vent edge, the other of whose side edges being 
a continuation of the border of said two effective areas, 
the locus of points having the same distance from the 
vent edge as does the closest point of said teat, the end 
edges of said band being the inclined lines, said nub por 
tions projecting upwardly from said base ?ange creating 
between said base ?ange and the top ?ange of said screw 
cap a space bubble extending from the opening in said 
top ?ange adjacent to but short of said upper vent edge. 

10. A baby nursing assembly comprising a bottle hav 
ing an externally threaded open end, a retaining screw cap 
having an internally threaded portion ?tting and engag 
ing the externally threaded end ‘of said bottle, said screw 
cap having a radially extending top ?ange with a central 
opening therein, an integral baby nursing nipple com 
prising a radially extending base ?ange, smaller in diam 
eter than the threaded portion of said screw cap, the outer 
rim portion of said base ?ange being clamped between 
the top ?ange of said screw cap and said open end of 
said bottle, an upper vent edge surrounding a vent hole 
extending through the thickness of said base flange of 
said nipple situated adjacent to but inwardly of the 
clamped area of said outer rim portion, and centrally 
located on said base ?ange and covering an opening 
therein, an integral upstanding hollow teat having a milk 
outlet in the tip thereof, said teat projecting through the 
opening in said screw cap ?ange, said nipple being char 
acterized in that from upper surface of said base ?ange 
two nubs project upwardly, the highest point on each of 
said nubs being .014 inchi~20%, said nubs being sym 
metrically disposed about the radial line from said nipple 
center to the center of said upper vent edge with their 
respective highest points being in the range of .06 to .2 
inch apart, said upper vent edge measuring in ‘the range 
of .01 to .05 inch in diameter, the highest points of each 
of said nubs measuring about .04 inch from said upper 
vent edge at their closest distances, said nubs creating 
between said base ?ange and the top ?ange of said screw 
cap a space bubble extending from the opening in said 
top ?ange adjacent to but short of said upper vent edge. 
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