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57 ABSTRACT 
Method and apparatus are disclosed for the detection 
of beverage bottles having a lip damaged outwardly of 
the crown sealing surface. Such detection is provided 
for in conjunction with the bottle filling operation 
wherein the filling apparatus seals on the bottle lip 
outwardly of the crown sealing surface and the bottle 
is then subjected to a counter pressure. If the counter 
pressure developed in the bottle is less than the pres 
sure imposed on the beverage in the source reservoir, 
a short fill results. Thus, if the bottle lip is damaged 
outwardly of the crown sealing surface and in the re 
gion of sealing, a lesser counter pressure is developed 
in the bottle due to leakage past the seal which will re 
sult in a detectable short fill and can be rejected from 
the production line. 

4. Claims, 3 Drawing Figures 
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METHOD AND APPARATUS FOR DETECTING 
BEVERAGE BOTTLES HAVING A LP DAMAGED 

OUTWARDLY OF THE CROWN SEALNG 
SURFACE 

BACKGROUND OF THE INVENTION 

This invention relates to a method and apparatus for 
detecting beverage bottles having a lip damaged out 
wardly of the crown sealing surface. 
Carbonated beverages including beer and soft drinks 

are enjoyed by countless people. Many people prefer 
drinking such beverages direct from the bottle without 
benefit of glass or cup, and many others are sometimes 
compelled to do so by circumstance. When drinking 
directly from a bottle, a person's lips generally make 
contact with the portion of the bottle lip which extends 
outwardly from the crown or bottle cap sealing surface 
at the extreme upper end of the bottle. When the bottle 
lip portion which extends outwardly from the crown 
sealing surface is damaged as by chipping, it constitutes 
a source of annoyance which alienates customers and 
provokes customer complaint. 
While no beverage dispensing house is desirous of 

alienating customers by using bottles having an imper 
fect lip, the fact remains that a bottle which is chipped 
on the lip portion which extends outwardly from the 
crown sealing surface is most difficult to detect. There 
is no satisfactory detection equipment available which 
can directly detect such bottle imperfections on a fast 
moving production line. It is generally an object of this 
invention to provide for detection of those bottles hav 
ing a lip which is damaged outwardly from the crown 
sealing surface so that such bottles can be removed 
from the production line. 

SUMMARY OF THE INVENTION 

Generally, according to this invention, provision is 
made for the detection of beverage bottles having a lip 
damaged outwardly of the crown sealing surface in 
conjunction with the bottle filling operation. In the fill 
ing operation the beverage is supplied from a source 
maintained under a given gaseous pressure. The appa 
ratus further includes bottle engagement means which 
communicates with the beverage source and places the 
bottle in communication with the source. The bottle 
engagement means includes an annular sealing member 
which makes sealing contact with the lip of the bottle 
outwardly of the crown sealing surface. Means are pro 
vided for developing a gaseous counter pressure in the 
bottle prior to its filling. And means are further pro 
vided for transfer of the beverage from the source to 
the bottle while simultaneously venting the gaseous 
contents of the bottle. The bottle can be properly filled 
only if the counter pressure developed therein is gener 
ally equal to the pressure on the beverage in the source. 
If the counter pressure developed in the bottle is less 
than the pressure on the beverage in the source, foam 
ing results during filling to preclude a proper fill and re 
sults in what is termed a short fill. Thus, the quality of 
the seal developed between the bottle and the annular 
sealing member is determinative of the magnitude of 
the counter pressure developed in the bottle. If that 
seal is interrupted to allow leakage from the bottle be 
cause the lip is damaged outwardly of the crown sealing 
surface and in the region of sealing member engage 
ment, the resulting lesser counter pressure will result in 
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2 
a detectable short fill which can be rejected from the 
production line. 

DESCRIPTION OF THE DRAWING FIGURES 

The drawings furnished herewith illustrate the best 
mode presently contemplated for the invention and are 
described hereinafter. 

In the drawings: 
FIG. 1 is an elevational view which illustrates gener 

ally the apparatus for filling bottles with a carbonated 
beverage; 
FIG. 2 is an enlarged partial detail section showing 

the filling adaptor assembly of the bottle filling appara 
tus in engagement with a bottle in the mode of filling; 
and 
FIG. 3 is a further enlarged partial detail section 

showing generally the sealing engagement with a bottle 
in the filling mode and providing for detection of bot 
tles having a lip damaged outwardly of the crown seal 
ing surface. 

DESCRIPTION OF THE ILLUSTRATED 
EMBODIMENT 

Referring to the drawings, a bottle 1 to be filled with 
a carbonated beverage is shown in connection with the 
filling apparatus or machine 2. 
The filling apparatus 2 includes the generally closed 

reservoir 3 wherein the beverage for bottling is main 
tained under a given pressure of CO, gas. The reservoir 
3 communicates with a valve unit 4 through a fill line 
5 which extends from the lower portion of the reservoir 
and a pressure line 6 which extends from the upper por 
tion of the reservoir. The valve unit 4 may be con 
trolled by a suitable cam, not shown, to provide for fill 
ing of the bottle 1 in a manner hereinafter described. 

A bottle fill adaptor assembly 7 is disposed beneath 
the valve unit 4 and includes a vertically extending hol 
low filling spout or tube 8 having the upper end thereof 
secured within a support member 9. The tube support 
member 9 is secured beneath the valve unit 4 by means 
of the threaded member 10 which has a radial flange 
engageable under the downwardly facing external 
shoulder 11 of the support member. 
The fill adaptor assembly 7 further includes a bottle 

guide bell 12 which is slidably carried on the fill tube 
8. The guide bell 12 is movable between a bottle engag 
ing position generally shown in FIG. 1, wherein the in 
ternal guide bell shoulder 13 rests on the upwardly fac 
ing shoulder 14 adjacent to the lower end of the fill 
tube 8, and the bottle fill position wherein the upper 
end of the guide bellis pushed into sealing engagement 
with the annular sealing member 15 secured to the base 
of the fill tube support member 9 as generally shown in 
FIG. 2. 
The bottle filling apparatus 2 further includes a verti 

cally movable bottle support stirrup 16 spaced and 
aligned vertically beneath the fill adaptor assembly 7. 
The support stirrup 16 is adapted to receive the bottle 
1 and thereafter is actuated to carry the bottle up 
wardly into the fill position. 
As the bottle 1 is moved upwardly by the stirrup 16, 

the head 17 of the bottle enters the guide bell 12 and 
carries the guide bell upwardly therewith relative to the 
fill tube 8 which enters the bottle. In the event the bot 
tle 1 is not properly centered relative to the fill adaptor 
assembly 7, the guide bell 12 and its internal annular 



3 
sealing member 18 serve to center the bottle and its 
mouth 19 for entry of the fill tube 8 and to provide for 
proper sealing engagement with the sealing member 
18. 
To effect filling of the bottle 1 after the bottle arrives 

in the fill position, the valve unit 4 is actuated to ini 
tially place the bottle in communication with the pres 
sure line 6 whereby to develop a counter pressure in 
the bottle equal to that in the reservoir 3. Thereafter 
the valve unit 4 is actuated to additionally open the fill 
line 5 to effect a filling of the bottle 1 with the beverage 
passing through the fill tube 8 and entering the bottle 
through a plurality of circumferentially spaced open 
ings 20 at the lower end of the fill tube. As the bottle 
1 is progressively filled with beverage from the reser 
voir 3, the gas under pressure initially contained in the 
bottle is vented back to the reservoir passing succes 
sively through one or more vertically extending pas 
sages 21 in the guide bell 12 adjacent to the fill tube 8, 
the annular passage 22 formed between the fill tube 
and the sealing member 15 at the base of the fill tube 
support member 9, one or more passages 23 extending 
vertically through the fill tube support member, and 
then back through the valve unit 4 and pressure line 6. 
At the conclusion of the filling operation, the valve unit 
4 is actuated to close both the pressure line 6 and the 
fill line 5 and the support stirrup 16 is lowered to effect 
a withdrawal of the fill tube 8 from the bottle 1 and 
move the bottle to clear the fill adaptor assembly 7. 
With removal of the fill tube 8, the level of the bever 
age in the bottle 1 will drop to a desired predetermined 
level to provide within acceptable tolerance limits the 
rated liquid contents for the bottle. 
A correct and proper fill for the bottle 1 is dependent 

on the development of a counter pressure in the bottle 
substantially equal to that in reservoir 3. With the 
counter pressure in bottle 1 equalized with reservoir 
pressure, foaming of the carbonated beverage is held to 
a minimum and proper filling of the bottle is assured. 
In the event the counter pressure developed in the bot 
tle 1 is less than reservoir pressure, excess foaming re 
sults in the filling operation to preclude a correct and 
proper fill of the bottle and resulting in what is termed 
a short fill. Short fills or bottles not filled to rated ca 
pacity are of course easily detected and removed man 
ually or by available automatic detection and removal 
equipment, separate from the apparatus of the inven 
tion, such as illustrated in FIG. 1 and described in U.S. 
Pat. No. 3,133,638. 
According to this invention, at least a large propor 

tion of bottles 1 having a damaged surface portion 24 
of lip 25 outwardly from the crown sealing surface 26 
can be detected in conjunction with the bottle filling 
operation. Generally, the invention provides that a 
large proportion of the bottles 1 having a damaged lip 
surface 24 will result in a short fill so that available de 
tection means for short fill bottles can be relied upon 
to reject bottles having such imperfections. 

In order to provide for short filling of bottles 1 having 
a damaged lip surface portion 24, the annular sealing 
member 18 internally of the guide bell 12 is adapted to 
make contact with the bottle lip surface portion 24 dur 
ing the bottle filling operation as best shown in FIG. 3. 
As shown, the sealing member 18 is seated in an annu 
lar recess 27 interiorly of the guide bell 12 and includes 
adjacent, angularly related annular surfaces 28 and 29 
which form the circular edge 30 therebetween. The di 
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ameter of the circular edge 30 exceeds the diameter of 
the crown sealing surface 26 of the bottle 1 and to 
gether with the angularity of the sealing member sur 
face 29 provides for the projection of bottle sealing sur 
face 26 upwardly beyond edge 30 during the fill opera 
tion. As a consequence, the sealing member edge 30 
must make sealing contact with lip surface portion 24 
of the centered bottle 1. 
With some 30 pounds of pressure imposed from 

below by the bottle supporting stirrup 16, some defor 
mation of the sealing member 18 along edge 30 results 
and is desired to provide good sealing contact with the 
bottle 1. Excessive deformation, however, is to be 
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avoided so that the sealing member 18 will not merely 
deform or squash into any chipped areas present in the 
bottle lip surface portion 24. To preclude excessive de 
formation, the sealing member 18 is fabricated from a 
relatively hard rubber or other sealing material. While 
the deformation characteristics provided by a sealing 
member 18 fabricated from material registering a du 
rometer hardness in the range from 72 to 82 is gener 
ally preferred, a durometer hardness range from 65 to 
90 may be passably acceptable. 
The invention thus provides a method for detecting 

a large proportion of those bottles 1 having lips 25 
which are damaged outwardly of the crown sealing sur 
face 26. If the bottle lip surface portion 24 outwardly 
of the crown sealing surface 26 is damaged in the re 
gion engaged by the sealing edge 30 of the adaptor as 
sembly sealing member 18 during the bottle filling op 
eration, the damaged area will present a pressure leak 
so as to preclude development of a counter pressure in 
the bottle 1 generally equal to that in the reservoir 3. 
With a lesser pressure developed in the bottle 1, excess 
foaming results as the beverage enters the bottle to pre 
clude a correct and proper fill and specifically resulting 
in a short fill. Such a short fill bottle is easily detected 
and rejected from the production line by either manu 
ally or by presently available short fill detection and re 
moval equipment. 
Various modes of carrying out the invention are con 

templated as being within the scope of the following 
claims particularly pointing out and distinctly claiming 
the subject matter which is regarded as the invention. 

I claim: 
1. In apparatus for filling bottles with a carbonated 

beverage, said bottles having a lip provided with a 
crown sealing surface, a source of beverage under a 
given gaseous pressure, bottle engagement means com 
municating with said beverage source for placing a bot 
tle in communication with the beverage source, said 
bottle engagement means including an annular sealing 
member for making sealing contact with the lip of a 
bottle outwardly of the crown sealing surface, the an 
nular sealing member includes a pair of adjacent, angu 
larly related annular surfaces which form a circular 
edge adapted to sealingly engage the lip of the bottle in 
a substantial line contact outwardly of the crown seal 
ing surface, means for developing a gaseous counter 
pressure in the bottle prior to filling the bottle, means 
to provide for transfer of beverage from the source to 
the bottle while simultaneously venting the gaseous 
contents from the bottle, proper filling of a bottle being 
dependent upon development of a counter pressure in 
the bottle generally equal to the pressure on the bever 
age in said source to keep foaming of the beverage at 
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a minimum, with development of some lesser counter 
pressure in the bottle resulting in excessive foaming 
and a short fill, and means separate from the filling ap 
paratus to detect and reject any bottle that is short 
filled, the quality of the sealing contact between the 
bottle and said sealing member being determinative of 
the magnitude of the counterpressure developed in the 
bottle so that a bottle having a lip which is damaged 
outwardly of the crown sealing surface and in the re 
gion of sealing contact will develop a lesser counter 
pressure and thus be detectable as a short fill. 

2. The invention as set forth in claim 1, wherein the 
sealing member is fabricated from sealing material hav 
ing a durometer hardness in the range from 65 to 90. 

3. The invention as set forth in claim 1, wherein the 
sealing member is fabricated from sealing material hav 
ing a durometer hardness in the range from 72 to 82 to 
provide generally preferred deformation characteris 
tics. 

4. A method for detecting beverage bottles during 
the bottle filling operation having a lip which is dam 
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6 
aged outwardly of the crown sealing surface of the bot 
tle, the steps including making a substantially line seal 
ing contact with the lip of the bottle outwardly of the 
crown sealing surface, subjecting the bottle to a gase 
ous counterpressure through the sealing contact, filling 
the bottle through the sealing contact from a source of 
carbonated beverage under a given pressure and simul 
taneously venting the gaseous contents of the bottle, 
proper filling of the bottle being dependent upon devel 
opment of a counter pressure in the bottle generally 
equal to the pressure on trhe beverage in said source to 
keep foaming of the beverage at a minimum with devel 
opment of some lesser counter pressure in the bottle 
resulting in excessive foaming and a short fill, and sepa 
rately detecting and rejecting any bottle that is short 
filled, the quality of the sealing contact being determi 
native of the magnitude of the counter pressure devel 
oped in the bottle so that a bottle having a lip which is 
damaged outwardly of the crown sealing surface and in 
the region of sealing contact will develop a lesser 
counter pressure and thus be detectable as a short fill. 
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