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This invention relates to inspecting glass containers 
having rounded top ?nishes for defects such as vertical 
checks. 
One of the problems encountered in the inspecting of 

glass containers having rounded top ?nishes is that when 
a conventional vertical check inspecting apparatus is used 
wherein a light beam is directed horizontally at an acute 
angle to a radial plane against the ?nish of the container, 
the light is redirected downwardly and inwardly of the 
wall of the container so that the defects are not detected. 
Moreover, the light which is directed upwardly through 
the wall of the container from optical inspection of the 
bottom of the container for defects tends to interfere with 
vertical check inspection. 

It is, therefore, an object of this invention to provide 
a method and apparatus for detecting vertical defects in 
the rounded top ?nish of glass containers; which method 
and apparatus is not adversely affected by the optical in 
spection of the bottom of the container for defects; and 
which operates e?iciently and rapidly. 

In the drawings: 
FIG. 1 is a part sectional elevational view of an ap 

paratus embodying the invention. 
FIG. 2 is a partly diagrammatic view of a portion of 

the apparatus. 
FIG. 3 is a diagrammatic plan view showing the path 

of the light beam through the container. 
FIG. 4 is a diagrammatic elevational view showing 

the path of the light beam through the container. 
Referring to FIG. 1, in accordance with the invention, 

the container C which is to be inspected is brought into 
inspecting position by a star wheel 10 having pockets 
11 on the periphery thereof. At the inspection station, the 
container C is delivered to a pad 12 that is rotated. A 
plurality of rollers 13 mounted on radially extending 
shafts 14 on a head 15 engage the top ?nish of the con 
tainer and hold the container C in steady position against 
wobbling while it is rotated by the pad. The head 15 is 
mounted on a spring leaded arm 16. 
The pad 12 is adapted to be elevated to lift the container 

against the rollers 13 and position a mirror 17 ‘within the 
open mouth of the container. The mirror 17 forms a part 
of an inspection assembly 18 which includes an incan 
descent light bulb 19 and lenses 20 that collect and focus 
a beam of radiation to which the container is transparent 
from the light bulb 19 against the ?nish of the container. 
As shown diagrammatically in FIGS. 3 and 4, the beam 

is directed against the ?nish of the container at an acute 
angle B preferably 45 degrees to a radial plane. The beam 
is focused in a generally vertical spot that is directed 
as shown in FIG. 4 at an acute angle A to a horizontal 
plane such that a portion of the beam intersects the top 
?nish and the remainder of the beam passes over the top 
of the ?nish. The angle A is selected such that the light 
is refracted by the rounded top ?nish and normally passes 
through the top ?nish in a substantially horizontal plane. 
This angle may vary with the con?guration of the top 
?nish but it has been found than an angle of approximate 
ly 32 degrees produces satisfactory results with many of 
the presently available top ?nishes. 
When a defect is present, the light beam which is di 

rected through the top ?nish is re?ected and refracted 
out of the top ?nish as shown in FIG. 3. A prism 21 re 
?ects the redirected portion of the light beam upwardly 
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and lenses 22 focus the redirected portion of the light 
beam against a light sensitive cell 23 such as a solar cell. 
A mask 24 limits the vision of the light sensitive cell 23 
to the area of the top ?nish which is being inspected. If 
the light sensitive cell 23 is energized, a reject mechanism 
is operated to reject the container at a subsequent station. 
As further shown in FIG. 1, while the top ?nish of the 

container is being inspected, the bottom is also being in 
spected by directing a plurality of light beams from 
sources 25, 26 at acute angles to radial planes and to the 
horizontal. If a defect is present in the bottom, it is re 
directed by the defect against a plurailty of light sensitive 
cells 27 ‘mounted within a block 28. If a signal is produced 
by energization of the cells 27, the reject mechanism is 
actuated to reject the container at a subsequent station. 

I claim: 
1. The method of inspecting glass containers having 

rounded top ?nishes for vertical checks and bottom defects 
which comprises 

collecting and focusing a beam of radiant energy to 
which the container is transparent and directing said 
beam across the rounded top ?nish of the container 
in a direction generally upwardly and at an acute 
angle to a radial plane and at an acute angle to a 
horizontal plane such that a portion of the light beam 
intersects the top ?nish and the remainder of the 
light beam passes by the top ?nish, 

the angle which said beam forms with a horizontal 
plane being such that the light is refracted by the 
rounded top ?nish and passes through the top ?nish 
in a substantially horizontal plane, 

causing a vertical check in the rounded top ?nish to 
re?ect a portion of the light and cause it to be re 
fracted out of the top ?nish, 

and rejecting a container when a portion of the beam 
is re?ected by a vertical check, 

substantially simultaneously directing a plurality of 
light beams upwardly against the base of the con 
tainer at an acute angle to radial planes and at an 
acute angle to a horizontal plane, 

causing a defect in the bottom of the container to re 
direct a portion of the light beams out of the normal 
path, 

and rejecting the container when a portion of said plu 
rality of light beams is redirected by a defect in the 
base of the container. 

2. The method of inspecting glass containers having 
rounded top ?nishes for vertical checks which comprises 

collecting and focusing a beam of radiant energy to 
which the container is transparent and directing said 
beam across the rounded top ?nish of the container 
in a direction generally upwardly and at an acute 
angle to a radial plane and at an acute angle to a 
horizontal plane such that a portion of the light beam 
intersects the top’ ?nish and the remainder of the 
light beam passes by the top ?nish, 

the angle which said beam forms with a horizontal 
plane being such that the light is refracted by the 
rounded top ?nish and passes through the top ?nish 
in a substantially horizontal plane, 

causing a vertical check in the rounded top ?nish to 
re?ect a portion of the light and cause it to be re 
fracted out of the top ?nish, 

and rejecting a container when a portion of the beam 
is re?ected by a vertical check. 

3. The method of inspecting glass containers having 
rounded top ?nishes for vertical checks which comprises 

collecting and focusing a beam of radiant energy to 
which the container is transparent and directing said 
beam across the rounded top ?nish of the container 
in a direction generally upwardly and at an acute 
angle to a radial plane and at an acute angle to a 
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horizontal plane at right angles to a radial plane 
such that a portion of the light beam'intersects the 
top ?nish and the remainder of the light beam passes 
by the top ?nish. . 

the angle ‘which said beam forms with a horizontal 
plane being about 32 degrees such that the light is re 
fracted by the rounded top ?nish and passes through 
the top ?nish in a substantially horizontal plane. 

causing a vertical check in the rounded top ?nish to 
vre?ect a portion of the light and cause it to be re 
fracted out of the top ?nish, 

and rejecting a container when .a portion of the beam 
is re?ected by a vertical check. 

4. An apparatus for inspecting glass containers having 
rounded top ?nishes for vertical checks and bottom 
defects which comprises 
means for collecting and focusing a beam of radiant 

energy to which the container is transparent and 
directing said beam across the rounded top ?nish 
of the container in a direction generally upwardly 
and at an acute angle to a radial plane and at an acute 
angle to a vhorizontal plane such that a portion of the 
light beam intersects the top ?nish and the remainder 
of the light beam passes by the top ?nish, 

the angle which said beam forms with a horizontal 
plane being such that the light is refracted by the 
rounded top ?nish and passes through the top ?nish 
in a substantially horizontal plane, 

light sensitive means having its line of vision positioned 
such that when a portion of light is re?ected and 
refracted by a vertical check in the top ?nish, it is 
directed to said light sensitive means, 

means for directing a plurality of light beams upwardly 
against the base of the container at an acute angle 
to radial planes and at an acute angle to a horizontal 
plane, ' 

light sensitive means having a line of vision positioned 
such that when a portion of said plurality of light 
beams is redirected out of ‘the normal path, said light 
sensitive means is energized, 

and means for rejecting the container when either of 
said ‘light sensitive means is energized. 

5. The combination set vforth in claim 4 including 
means for collecting and redirecting said light beam 
toward said ?rst-mentioned light sensitive means. 

6. The combination set forth in claim 5 including a 
mask interposed between said ?rst light sensitive means 
and said container. ‘ 

7. An apparatus for inspecting glass containers having 
rounded top ?nishes for vertical checks and bottom de 
fects whichlcomprises 
means for collecting and focusing a beam of radiant 

energy to which the container is transparent and 
directing said ‘beam across the rounded top ?nish 
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of the container in a direction generally upwardly 
and at an acute angle to a radial plane and at an acute 
angle to a horizontal plane such that a portion of the 
light beam intersects the top ?nish and the remainder 
of the light beam passes by the top ?nish, 

the angle which said beam forms with a horizontal 
plane being such that the light is refracted by the 
rounded top ?nish and passes through the top ?nish 
in a substantially horizontal plane, 

light sensitive means having its line of vision positioned 
such that when a portion of light ‘is re?ected and re 
fracted by a vertical check in the top ?nish, it is di 
'rected to said light sensitive means, . 

and means for rejecting said container in response 
to the energization of said light sensitive means. 

8. The combination set 'forth in claim 7 including 
means for collecting and redirecting said light beam 
toward said light sensitive means. 

9. The combination set forth in claim 8 including, a 
mask interposed between said light sensitive means and 
said container. 

19. An apparatus for inspecting glass containers hav 
ing rounded top ?nishes 'for vertical checks and bottom 
defects which comprises 
means for collecting and focusing a beam of radiant 

energy to which the container is transparent and 
directing said beam across the rounded top ?nish 
of the container in a direction generally upwardly 
and at an acute angle to a radial plane and at an acute 
angle to a horizontal plane such that a portion of the 
light beam intersects the top ?nish and the remainder 
of the light beam passes by the top ?nish, 

the angle which said beam forms with a horizontal 
plane being approximately 32 degrees such that the 
light is refracted by the rounded top ?nish and passes 
through the top ?nish in a ‘substantially horizontal 
plane, 

light sensitive means having its line of vision positioned 
such that when a portion of light is re?ected and re 
fracted 'by a vertical check in the top ?nish, it is di 
rected to said light sensitive means, 

and means for rejecting said container in response to 
the energization ‘of said light sensitive means. 
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