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ABSTRACT OF THE DISCLOSURE 
A casing traversed by an endless belt containing open 

ings with which cans to be tested are registered and 
suitable hold-down means is provided to maintain the 
cans in light-tight relationship with the belt so- that when 
light is directed upon the external surfaces of the cans, 
due to the re?ective properties of the can surfaces, and 
the spacing between adjacent cans, light will be imposed 
upon the entire outer surfaces of the cans so that it will 
pass through the can wall should there be a pin hole 
present, to energize a photosensitive device disposed on 
the opposite side of the belt from the cans themselves. 
By means of a pulse generator driven in synchronism 
with the belt and signals from the photosensitive device 
or devices, a shift register is actuated so that any can 
containing a pin hole will be rejected at a point down 
stream from the inspection station. 

Speci?cation 
This invention relates to can testing and is particularly 

adapted for the testing of cans having re?ective internal 
and external surfaces. It is eminently suited for deep 
drawn seamless aluminum cans, but is applicable to a 
variety of types of cans. 

There has ‘been great di?iculty in the past in the de 
tection of pin holes occurring in the walls of cans, since 
the application of light to the entire surfaces of such 
cans has posed a real problem. 
The inspection apparatus for cans having re?ecting in 

ternal walls and open at one end contemplated by the pres 
ent invention comprises an endless opaque conveyor belt 
containing openings for registration with and of less di 
ameter than the open ends of the cans to be inspected, 
means for driving the belt, a source of light adjacent the 
belt for illuminating external surfaces of the cans and 
penetrating any opening in such surfaces, photosensitive 
means adjacent the belt for sensing any light from the 
source penetrating the surface and passing through the 
open ends and belt openings, means for producing light 
tight engagement between the cans and belt, means shield 
ing the photosensitive means against ambient light and 
against direct light from the source, and means responsive 
to the photosensitive means for discriminating between 
light-tight cans and cans whose surfaces are penetrated by 
light from the source. 
The means for producing the light-tight engagement 

between the cans and belt may include a source of sub 
atmospheric- pressure, but other hold-down means are 
contemplated. A voltage source is provided for energizing 
the light source together with means for modulating the 
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light at a frequency Well above 120 cycles per second " 
so as to distinguish the activating light from ambient 
light, and the light source preferably produces predom 
inantly ultraviolet light and illuminates the entire ex 
ternal surfaces of the cans. A housing encloses the photo 
sensitive means, and has an open end adjacent the belt, 
and a vacuum pump connected to the interior of the 
housing may be used to provide a subatmospheric pres 
sure in the housing and in the cans to cause the cans to 
engage the belt in light-tight relationship. The casing 
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preferably provides a support for the belt so that it will 
not sag in the areas engaged by the cans undergoing 
test. The photosensitive means is arranged in circuit with 
a memory system for rejecting defective cans at a sta 
tion beyond the photosensitive means. The openings are 
mutually spaced so that cans in registry therewith will 
be spaced by a distance of from two-tenths to eight 
tenths of the diameters of the cans undergoing inspection. 
The casing provides re?ective surfaces adjacent the light 
source for directing light from the source towards the 
cans undergoing inspection. 
A more complete understanding of the invention will 

follow from a description of the accompanying draw 
ings wherein: 

FIG. 1 is a perspective view, partially broken away, 
illustrating the present invention; 
FIG. 2 is a side elevation, partially broken away de 

picting the apparatus of FIG. 1 in conjunction with elec 
tric circuits in block diagram form constituting part of 
the invention; and 

FIG. 3 is a sectional elevation taken along line 3-3 
of FIG. 2. 
A casing 10 closed on all surfaces except its upper 

surface, carries on its supper surface a belt guide 12 pro 
viding slots 14 so that the edges of the belt will be 
shielded by the projecting portions 16 of the guide to 
exclude ambient light. The guide is provided with small 
openings 18 for communication with the interior of the 
casing and larger openings 20 through which light pene 
trating openings in the walls of the cans undergoing in 
spection so that such light can be sensed by photo 
sensitive devices, such as photomultiplier tubes 22. The 
smaller openings 18 are provided with nipples 24 project 
ing into the casing 10. Within the casing 10 there is pro 
vided a housing 26 surrounding the photosensitive de 
vices 22. The casing is provided with a suitable ?tting 28 
to which is coupled a pipeline 30‘ extending to a vacuum 
pump. The casing is provided with partitions 34 for re— 
inforcing purposes, but these partitions contain openings 
36 so that the entire casing can be evacuated. 

Supported above the casing, there is a hood 36 whose 
internal surface is re?ective so that light produced by the 
sources 38 will be con?ned within the hood and directed 
towards cans 40 undergoing inspection. 
A belt 42 is driven by a pulley 44 and supported by 

lower idler pulleys 46 and an upper idler pulley 48. The 
driving pulley 44 is driven by a motor 50 connected there 
to by means of a shaft 52. 

Openings 54 formed in the belt are intended for reg 
istry with the cans undergoing inspection, and these open 
ings are somewhat smaller than the openings in the open 
ends of the cans so that when suitable hold-down means 
are applied, there will be a ?uid-tight seal between the 
cans and the belt so that there will be no leakage of am— 
bient light to actuate the photosensitive devices. 
The light sources are supplied from a voltage source 

56 in circuit with a modulator 58 providing a frequency 
well above 120 cycles per second permitting the use of 
band-pass ?lters so that the response of the light respon 
sive means will discriminate between ambient light and 
modulated light to avoid any false signals. 
The output from the photomultiplier tubes 22 is ap 

plied through leads 60 to a band-pass ?lter having a band 
pass frequency corresponding to the modulated fre 
Iquency of the light source, whose output supplies an 
ampli?er 62 which feeds a detector 64 whose output is 
‘fed to a Schmitt trigger 66 whose output is in turn ap 
plied to a shift register 68, which is also fed from a pulse 
generator 70 connected with the driving pulley 44 to 
provide a memory system for actuating a reject solenoid 
72 and a reject gate 74 located at a station beyond the 
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light sensing station so as to reject any can that may con 
tain a pin hole. 
By virtue of the fact that the cans for which the present 

invention is primarily intended have re?ective surfaces 
internally and externally, it will follow that the external 
walls of each can will serve as re?ectors for directing 
light to all portions of adjacent cans, and the internal 
surfaces will cause light to be re?ected and re-re?ected 
where it penetrates the wall of any can so that the light 
will impinge upon one or more photosensitive devices 
to indicate the occurrence of a pin hole. 
Where a vacuum pump is used to produce the hold 

down effect, as indicated in the drawings, upon the appli 
cation of a vacuum to the interior of the casing, cans in 
registry with the openings 54 will be drawn into tight 
engagement with the belt so as to preclude the leakage of 
light. 
The spacing of the openings 54 is important since it 

has been found that where the cans are spaced from one 
another by a distance of from two-tenths to eight-tenths 
of the can diameter, the impingement of light on the en 
tire external surfaces of the cans will be optimum, thereby 
reducing the chances of missing a pin hole. 
Whereas only one form of the invention has been de 

picted in the accompanying drawings, variations within 
the scope of the appended claims will suggest themselves 
to those skilled in the art. 
We claim: 
1. Inspection apparatus for cans having re?ecting in 

ternal walls and open at one end, comprising a casing, an 
endless opaque conveyor belt containing openings for reg 
istration with and of less diameter than the open ends of 
cans to be inspected, means for driving said belt, a source 
of light adjacent said belt for illuminating external sur 
faces of said cans and penetrating any opening in said 
surfaces, photosensitive means adjacent said belt for 
sensing any light from said source penetrating said sur 
face and passing through said open ends and belt open 
ings, means for producing light-tight engagement between 
said cans and belt, means shielding said photosensitive 
means against ambient light and against direct light from 
said source, and means responsive to said photosensitive 
means for discriminating between light-tight cans and cans 
whose surfaces are penetrated by light from said source. 

2. Inspection apparatus according to claim 1 wherein 
said means for producing light-tight engagement between 
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said cans and belt includes a source of subatmospheric 
pressure. 

3. Inspection apparatus according to claim 1 including 
a voltage source for energizing said light source, means 
for modulating light produced by said light source, and 
band-pass ?lter means having a band-pass frequency cor 
responding to the modulated frequency of the light source 
in an output circuit supplied by said photosensitive means. 

4. Inspection apparatus according to claim 1 wherein 
said light source produces predominantly ultraviolet light. 

5. Inspection apparatus according to claim 1 wherein 
said light source illuminates the entire external surfaces 
of said cans. 

6. Inspection apparatus according to claim 1 wherein 
a housing encloses said photosensitive means, said hous 
ing having an open end adjacent said belt, and a vacuum 
pump connected to the interior of said housing provides 
a subatmospheric pressure in said housing and in said cans 
causing said cans to engage said belt in light-tight rela 
tionship. 

7. Inspection apparatus according. to claim 1 ‘wherein 
said casing provides a support for said belt. 

8. Inspection apparatus according to claim 1 ‘wherein 
said photosensitive means is in circuit with a memory sys 
tem for rejecting defective cans at a station beyond said 
photosensitive means. 

9. Inspection apparatus according to claim 1 wherein 
said openings are mutually spaced so that cans in registry 
therewith will be spaced by a distance of from two-tenths 
to eight-tenths of the diameters of the cans undergoing 
inspection. 

10. Inspection apparatus according to claim 1 wherein 
said casing provides re?ective surfaces adjacent said light 
source for directing light from said source towards said 
cans. 
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