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[57] ABSTRACT 
Light source and light sensor on opposite sides of wall 
of container detect pinhole or crack in container wall, 
with container rejection means operable by light sensor. 

4 Claims, 2 Drawing Figures 
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SYSTEM FOR DETECTING SMALL OPENINGS IN 
HOLLOW BODIES 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

Hollow bodies of containers or the like, and particu 
larly can bodies having one closed end, may require 
testing to eliminate the possibility of any small opening 
through any wall of the container being tested, in order 
to avoid subsequent leakage of liquids or gases packed 
under pressure in the container. A conventional means 
for such testing is a Borden Tester, which operates on 

IS 

the basis of detecting air leakage through the walls of 20 
the container after maintaining a predetermined pres 
sure difference between air inside and outside the con 
tainer over a predetermined period of time. Such pres 
sure differential tests systems are less sensitive than 
desired, and also require longer testing time than is 
desirable for high speed production line purposes. Ac 
cordingly, a more sensitive and faster system of detect 
ing potential leakers has been wanted in the can manu 
facturing industry. 

SUMMARY 

The invention provides improved sensitivity and 
shorter testing times by providing a light source and a 
light detecting means, so positioned relative to a con 
tainer that any opening through the container wall 
transmit light through the wall from the light source, 
which is detected on the other side of the wall by the 
light detector. The detector is preferably mounted to 
collect light inside the container, while the light source 
directs light all around the outside of the container. 
Other details and advantages of the invention will 

become apparent as the following description of the 
embodiment thereof in the accompanying drawing pro 
ceeds. 

DESCRIPTION OF THE DRAWING 

The accompanying drawing shows schematically an 
embodiment of the invention, in which 

FIG. 1 is a side elevation of apparatus embodying the 
invention; and 
FIG. 2 is a plan elevation of the apparatus shown in 

FIG. 1. 

DESCRIPTION OF ILLUSTRATED 
EMBODIMENT 

Referring now more particularly to the drawing, 
there is shown a can 10 having a closed end 12, and an 
open end 14 terminating in a rim 16. The rim l6 rests on 
a conical support 18, and a bar 20 presses down on the 
end 12 to wedge the rim 16 against the support 18, 
thereby tending to open up any incipient crack in the 
rim 16. 
The support 18 constitutes the upper part of a hollow 

shield member 22 within which there is mounted a light 
sensing element 24. A central aperture 26 through the 
support 18 forms an opening concentric with the can 10 
and of less diameter than the internal diameter of the 
rim 14, for purposes of exposing the light sensor 24 to 
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2 
any light entering the interior of can 19, either directly 
or after reflection from the interior surfaces of the can. 
It is thus desirable that these internal surfaces be rela 
tively bright. 
A plurality of lights 28 are mounted above and 

around the outside of the can 10, augmented by any 
re?ectors which may be helpful (not shown), in order to 
pass light through any openings which may occur in the 
form of pinholes, cracks, or the like in the source of the 
can 10. The light sensor 24 is connected to suitable 
electronic means 30 connected in turn to means 32 for 
moving the can 10 in one direction if no light is detected 
by sensor 24, and also to means 34 for moving the can 10 
in a different direction if light is detected by sensor 24. 
Such electronic controls and acceptance and rejection 
means can take various forms well known to those 
skilled in the art. For purposes of schematic illustration, 
the means 32 and 34 can take the form of pneumatic or 
mechanical or other means for acting on the can 10 to 
move it in different directions, as more particularly 
shown in FIG. 2. However, for plant purposes several 
cans may be tested at once at adjacent stations, and the 
controls must include known delay means for rejecting 
defective cans after they have moved down the line 
after testing. 
The hold-down bar 20 is preferably of transparent 

material, so that it will not block passage of light into 
can 10 while the bar 20 is in contact with the can 10. 
However, it may be desirable to improve sensitivity of 
detection by passing the can 10 through successive 
testing stations in which the hold-down bar is oriented 
in different directions so that the whole exterior surface 
of the can is necessarily exposed to light in the course of 
such successive tests. 
The light sensing element 24 is preferably extremely 

sensitive to even small amounts of light, and conse 
quently should be protected against exposure to the 
lights 28 during periods when the can 10 is not over the 
aperture 26. Such protection can be achieved by turning 
on lights 28 only while the can 10 is in place, or else, for 
example, by installing suitable shutters over the aper 
ture 26, for purposes of opening the aperture 26 when 
each test begins and closing it as soon as each test is 
completed. 
The system of the invention is particularly well 

adapted to bright metal cans, e.g., drawn and ironed 
aluminum cans. However, it is obvious that the shape 
and material and surface of the can can be varied with 
out precluding application of the system of the inven 
tion to such a can. 

As used herein, the term “light" refers to rays detecti 
ble by the human eye or by other means. 

I claim: 
1. Apparatus for testing for any random perforation 

in the walls of container bodies having brightly re?ec 
tive interior surfaces, comprising means to make light 
tight engagement with the end of the wall at the open 
end of a container body, means to sense light passed 
from within the container body to said open end, and 
light source means to illuminate the outside of the con 
tainer body walls to be tested, whereby light from said 
light source means can pass through any random perfo 
ration in said walls to be tested, and thence enter the 
interior of the container to pass directly or by reflection 
from the brightly re?ective interior surfaces within the 
container body directly to the light sensing means, thus 
indicating whether the container body is perforated. 
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2. Apparatus [according to claim 1,] for testing for 
any random perforation in the walls of container bodies 
having brightly re?ective interior surfaces, comprising 
means to make light-tight engagement with the end of the 
wall at the open end of a container body, means to sense 
light passed from within the container body to said open 
end, and light source means to illuminate the outside of the 
container body walls to be tested. whereby light from said 
light source means can pass through any random per/bra 
tion in said walls to be tested. and thence enter the interior 
of the container to pass directly or by re?ection from within 
the container body to the light sensing means, thus indicat 
ing whether the container body is perforated, and further 
including means to press the container body against said 
[member] first means and thereby tend to open up any 
edge crack at the open end of the container body, 
whereby light from the light source means will tend to 
pass through the edge crack to be detected by the light 
sensing means. 

0 

20 

25 

30 

35 

45 

55 

65 

4 
3. Apparatus according to claim 2, in which said light 

sensing means has its light sensitive element positioned 
entirely outside of the interior of the container body and 
in which an open passage is provided for transmission of 
light passing from the interior of the container body to 
the light sensitive element. 

4. A method for testing the side walls and bottom of 
an open ended metal container having brightly re?ec 
tive interior surfaces, which comprises the steps of in 
terposing a light barrier between the interior and exte 
rior surfaces of the container, pressing a portion of the 
barrier against the end of the side walls at the open end 
of the container exposing the exterior surfaces of the 
container to light rays, and sensing light passing directly 
or by re?ection from the brightly re?ective interior surfaces 
within the container directly toward the open end of the 
[can] container from its interior, thereby detecting any 
light passing from outside the container through any 
random perforation through its walls into the interior of 
the container. 

O Q U ’ ? 
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