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' fornia 
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3 Claims. (Cl. 222-571) 

This invention relates to a dripless pouring device 
and particularly to an improved construction of the struc 
ture disclosed in my Patent 2,521,523 of September 5, 
1950. 
The invention will be particularly described as it has 

been applied to the neck of a bottle, but it will be obvious 
that the invention can be applied to the outlet of any 
similar container. 

Completely dripless pouring (including any residual 
portions on the sealing surface) is always directly re 
lated to the surface tension of the particular liquid be 
ing poured. Thus, the lower the surface tension of the 
liquid, the more dif?cult it is to obtain completely drip~ 
less pouring performance. Hence the need for improve 
ments and re?nements in functional structural features, 
shaping, dimensioning and positioning. In placing the 
construction disclosed in my aforementioned patent into 
commercial application, it was found that dripless pour 
ing of a liquid from a container could be further as 
sured if certain additional structural features were in 
cluded and it is in general the broad object of the present 
invention to teach how such added structural features 
should be incorporated. 

In general, the objects of the present invention are 
achieved by providing two or three concavities formed 
into the neck of the bottle as is hereinafter set forth in 
detail. 
-In the drawing: 
Figure l is a side elevation, partly in section, of the 

upper portion and neck of a bottle embodying the present 
invention. 
v'Figures 2 and 3 are half sections taken through the 

neck portions of bottles embodying the present invention. 
' Referring to the drawing and particularly to Figure 1, 

I have shown a fragment of a bottle 6, this having a 
tubular neck 7 upon which may be provided screw threads 
8 for application of a closure or sealing member to be 
carried concentrically with respect to the neck. The 
closure can be provided by a threaded cap or by a com 
pression cap. Referring to Figure 2, the neck 7 is pro 
vided with a pouring surface, generally indicated at 10, 
and including a ?rst concavity 9 forming a part of the 
generally annular inner surface of the neck adjacent to 
the pouring lip, generally indicated at 11. 
‘In accordance with this invention, a second concavity 

12 is provided about the pouring lip of the neck and be 
tween the lip 11 and the upper end of the ?rst concavity. 
The second concavity is provided upon a different radius 
from that of the ?rst concavity and of a slightly larger 
diameten‘for example, in one successful bottle, the ?rst 
and large concavity was formed on a radius of 0.375”, 
as measured from the intersection of the central axis of 
the? neck, ‘generally indicated by line 14, and a plane ex 
tending across the upper edge of the pouring lip 11, in 
dicated by line 15. This ?rst and large concavity 9 ter 
minates at a plane extending across the lower edge of the 
second and small concavity 12 indicated by line 16. The 
true diametral plane of the ?rst and large concavity 9 is 
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indicated by line 15; hence, the plane indicated by line 16 
intersecting at the termination of the radius of 0.375” is 
below its true diametral plane. Thus, a line drawn from 
the intersection of the central axis of the neck 14 and 
the true diametral plane 15, and tangent (at the termina 
tion) to the 0.375” radius of the concavity 9, is about 
5°—6° below horizontal of the true diametral plane and 
the concave curvature is ?ared upwardly and outwardly 
by a similar degree from the vertical. If the radius 
0.375” of concavity 9 were to be extended until it be 
came tangent at the true diametral plane indicated by 
line 15, the degree of upward and outward ?are of con 
cavity 9 would gradually diminish to zero at the tangential 
intersection. During formation of the soft glass when the 
plunger is retracted and the air stream blows by, this 
zero degree tangential edge is deformed, moving inwardly 
and downwardly, causing a negative degree of unwanted 
shrinkback, inferior dimensional characteristics and a 
reverse of conditions necessary for shaping the inside edge 
so that an unsevered, retractable stream-?ow can be 
caused and directed with 5°—6° of positive ?are or pitch 
and increased stream velocity. 
The second and small concavity 12 is an effective 

means for retaining an adequate 5 °—6° of upward and 
outward flare or curvature of the ?rst and large con 
cavity 9. The dimension and positioning of the radius 
of the second and small concavity 12 is so related to the 
?rst as to repeat in miniature the principle previously de 
scribed and prevent such portions of the curvature of the 
?rst and large concavity 9 (radius 0.375) otherwise hav 
ing ‘less than 5°-—6° upward and outward ?are to be sub 
stituted and additionally extended by the second and 
small concavity 12. Thus, when the second concavity 
was formed on a radius of 0.072", centered similarly 
above the diametral plane indicated by line 15 and pos-i 
tioned at about a 60° angle so that plane, the increased 
?are, slightly larger diameter and slight annular depres 
sion immediately adjacent the pouring lip, as in Figure 2, 
caused substantially ‘improved results in bottles made and 
tested for both dimensional stability and pouring per 
formance. Although the structural change so made may 
appear slight, the lip of conjunction between the internal 
and external surfaces of a bottle is extremely critical and 
responsive to both the ?ow of soft glass during manufac 
ture and liquid during pouring. For example, when 100 
bottles of the same construction shown in Figure 2 were 
tested with an insert plug gauge similarly contoured and 
dimensioned, the differences in diameters at the lip line 
11 between the largest and smallest were less than .001", 
which ‘is small enough to make press-?tted inserts and 
adapters ?t accurately. By comparison, on long produc 
tion runs it is usually the practice on conventional bottles 
to set the inside diameter tolerance at about .025”_.030" 
because of dimensional instabilities encountered in manu 
facturing. In addition to reducing shrink back, the second 
and small concavity 12 was found on repeated tests to hold 
the liquid stream-front and drops closer to the lip and 
higher up on the inside surface of the neck during pouring 
and cut off, thus retracting an unbroken stream more 
effectively than when the amount of shrink back is small 
or large. Further, this small concavity 12 traps and 
prevents any run-down over the side of the bottle neck 
in the event an auxiliary surface treatment or coating is 
applied to increase the degree of performance. In this 
connection, it is mentioned that application of certain 
surface coatings to the surface of the neck and the sec 
ond concavity aids in controlling the pouring of certain 
liquidsand the second concavity aids in holding such a 
coating in the correct location, either alone or in com 
bination with another concavity on the exterior rim sur 
face, such as is indicated at 26 in Figure 3. Additionally, 
the second concavity provides a secondary or false lip 
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which, when a coating is applied within the small con 
cavity 12, causes the liquid to break away and take off 
from the inside edge with air pocketed under the issuing 
stream of liquid. Further, the concavity 12. serves to 
trap,- any excess coating ?uid if a coating is applied and 
to prevent such material from running into the bottle. 

In that form of the device shown in Figure 3, the in— 
side of the neck is provided with a third concavity 21 
adjacent the lower edge of the second concavity, this 
third concavity also being relatively small in size and 
being taken about a radius of about 0.015" in the afore 
mentioned bottle. The third concavity is usefui in pre 
venting shrink-back following molding; it increases the 
dimensional stability of the neck, enabling closer ad 
herence to dimensional tolerances at surfaces farther 
down in the bottle. but nonetheless undesirable (“choker-s” 
prevent the free entry and retraction of ?ller tubes in high 
speed automatic operations). 

Referring again to the structure shown in Figure 3, it 
will be noted that the lower portion 22 of the neck is 
relatively straight for a substantial distance. This portion 
of the neck can be concentric or slightly tapered inward 
ly to the end that the directional velocity of the issuing 
stream of liquid is increased and the liquid is caused to 
pitch out further from the take-01f point on the inside 
edge, enabling the liquid to clear the rim in a sealing 
surface area and makes breaking of the adhesion between 
the liquid and the outer surface area of the pouring lip 
easier so the liquid stream breaks away further up on 
the rim or sealing surface or actually, at maximum take 
off from the inside of the bottle. 
The size of the concavities and their relation to one 

another in different diameters of bottle necks is substan 
tially as follows when measured by reference to the mean 
or average diameter of each of the comics providing the 
respective concavity. The diameter of the ?rst concavity 
being taken as. unity 1.00 for reference, it should be 
centered at the intersection of the central axis of the 
neck, generally indicated by the line 14, and its horizontal 
diametral reference plane extending across the upper edge 
of the pouring lip 11, indicated by line 15. The termina 
tion of the upper end of the ?rst concavity on a radius 
of M; of 1.00 diameter is made at such distance vertical 
to the diametral reference plane 15 as will cause the 
terminal point of said radius to be tangent to a line 
drawn from the center of the diametral reference plane 
to a point below said plane and su?iciently to reduce the 
shrink-back to zero or a negligible degree. This upper 
terminal point for the radius .50 which provides the 
?rst concavity 9 is generally such that a line drawn 
tangent from said terminal point to the center of the 
diametral reference plane will be 3°-8° off and below 
the horizontal diametral reference plane at the point 
of termination, as shown in Figure 2. 
The small second concavity 12 should have a diameter 

from 1.02 to 1.16 times that of the ?rst large concavity 
9. The diametral reference plane for the small second 
concavity 12 should be located above the diametral refer 
ence plane of the ?rst large concavity 9. Further, any 
chord drawn between the upper terminal points of each 
of the several concavities is always to some degree, how 
ever small, less in length than the true diameter of that 
concavity chord which is always located by a diametral 
reference plane, which is always above its shorter chord. 
The small third concavity 21 in Figure 3 should be 

about 0.015" in radius for a bottle in which the diameter 
of the large concavity is 1.00 and proportionally smaller 
in smaller sized bottle necks. The diameter of the 
third concavity at its upper terminus should be about 
.80 to .95 that .of the ?rst concavity. 

In overall length, the ?rst concavity is again taken 
for reference. The vertical depth to the base of this 
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4 
concavity, measured from the plane extending across the 
upper edge of the pouring lip 11, indicated by line 15, 
is best between .217” min. and .250 max. in ?nished 
glass, while about .230” to .240" shows more indications 
of being the optimum range in the ?nished glass. In the 
plunger, these depths can be reduced to about .875-.940 
times the dimensions in ?nished blow glass to allow for 
some extension of the depth of this large concavity due 
to “blow by” of the air stream. This extension should 
be reduced by the use of the third small concavity 21 and 
pro?ciency in this new manufacturing technique. In 
other sizes of bottle necks the depth of the ?rst large 
concavity is substantially the same as described herein 
above rather than proportional. 
The lip 11 may take the form of a slight counterset 

recess, as is shown in Figure 3. 
It has also been found desirable to provide a fourth 

concavity, indicated at 26, about the outside rim of the 
neck to reduce the vertical thickness and radius of the 
edge and to serve to pocket air under the stream and to 
catch any coating ?uid or ?lm which maybe applied 
above this recess. 
From the foregoing, I believe it will be apparent that 

I have provided improvements which enable dripless 
pouring to be effected from containers. 

I claim: 
1. A dripless pouring bottle comprising a substan 

tially uniform annular vertically extending bottle neck 
adapting said bottle for closure, by a sealing member to 
be carried concentrically with respect to said neck, a 
pouring surface formed at the upper end of said neck, 
said surface comprising a ?rst relatively large concavity 
forming a part of the inner surface of said neck adjacent 
the pouring lip of the neck, and a second relatively 
small concavity provided about the pouring lip of the 
neck and between the lip and upper end of the ?rst 
concavity said second concavity providing an upward 
and outward ?are from the ?rst concavity. 

2. A dripless pouring bottle comprising a substan 
tially uniform annular vertically extending bottle neck 
adapting said bottle for closure by a sealing member to 
be carried concentrically with respect to said neck, a 
pouring surface formed at the upper end of said neck, 
a ?rst relatively large concavity forming a part of the 
inner surface of said neck adjacent the pouring lip. of 
the neck, a second relatively small concavity provided 
about the pouring lip of the neck and between the lip 
and upper end of the ?rst concavity said second concavity 
providing an upward and outward ?are from the ?rst 
concavity, and a third concavity provided about the neck 
at the lower end of the ?rst concavity. 

3. A dripless pouring bottle comprising a substan 
tially uniform annular vertically extending bottle neck 
adapting said bottle for closure by a sealing member to 
be carried concentrically with respect to said neck, an 
inner pouring surface formed at the upper end of said 
neck, a ?rst relatively large concavity forming a part of 
the inner surface of said neck adjacent the pouring lip 
of the neck, a second relatively small concavity pro 
vided about the pouring lip of the neck and between the 
lip and upper end of the ?rst concavity said second con 
cavity providing an upward and outward ?are from the 
?rst concavity, a third concavity provided about the neck 
at the lower end of the ?rst concavity, and an upwardly 
tapered neck portion extending immediately below the 
third concavity. 
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