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This invention relates to a method and apparatus for 
inspecting sheets, particularly sheets of tin plate. It is 
common practice to inspect tin plate for pin holes which 
are small perforations passing through the sheets. This 
is done by passing sheets between a highly concentrated 
light source‘ and a photoelectric detector. -When mate 
rial containing a perforation passes through the detector, 
light is transmitted through the perforation onto the 
photoelectric detector causing an electrical impulse. I 
have found that; these perforations are often angular and 
occasionally conical and that many holes are more plainly 
visible and more easily detected when viewed from one 
side of the sheet than when viewed from the other side. 
When inspecting sheets it is necessary to desensitize the 
hole detector circuits when there is no sheet in the de 
tector and restore the sensitivity when a sheet is passing 
therethrough. I have found that it requires a slightly 
longer period of time to restore sensitivity to the hole 
detector than it does to desensitize it so that there is a 
greater length on the front end of each sheet than on the 
trailing end that will pass through the detector while it 
is desensitized. . 

It is therefore an object of my invention to provide 
a method of inspecting sheets in which the sheets are 
passed through two pin hole detectors in alternate direc 
tions of travel and inspected from opposite sides, thus 
providing for more e?icient inspection of a greater area 
of the sheets. 

It is also an object of my invention to provide apparatus 
suitable for carrying out my improved method. 
Another object is to provide apparatus for turning 

sheets end to end and upside down. 
’These and other objects will be more apparent after 

referring to the following specification and attached draw 
ing, in which the single ?gure is a schematic view of the 
inspection line. 

Referring more particularly to the drawing. the refer 
ence numeral 2 indicates a piler for sheets S to be in 
spected. The sheets may be removed one by one from 
the piler 2 either manuallv or by means of a sheet feeder 
4 such as the well known Dexter feeder. A conveyor 6 is 
located adjacent the piler 2 and feeds the sheets to a sec 
ond conveyor 8. A pin hole detector comprising a light 
source 10 and photocell 12 is located between the con 
vevors 6 and 8. The photocell 12 operates a control 14 
which when energized will raise a de?ector 16 at the end 
of conveyor 8 so as to direct the perforated sheet into the 
pile 18. A pin hole detector suitable for this purpose is 
shown in the copending application to Coleman and 
Rendel, Serial No. 272,471, ?led February 19, 1952, en 
titled “Sheet Pin Hole Detector.” As the sheet passes 
over the conveyor 8 it passes through a thickness gauge 20 
which is connected to operate a control 22. Sheets which 
are oif weight but are not perforated will pass over the 
de?ector 16, a conveyor 24, and will be de?ected down 
wardly into an off weight piler 26 by means of a de?ector 
28 which is operated by the control 22. Apparatus suit 
able for this process is disclosed in my copending appli 
cation entitled “Method and Apparatus for Gauging and 
Classifying Sheets and the Like,” Serial No. 254,418, ?led 
November 1, 1951. Sheets which are not off weight and 
in which no perforations have been found will pass over 
the de?ector 28 to a conveyor 30 and hence to sheet re-. 
versing apparatus 32. Apparatus 32 consists‘ of spaced 
apart pulleys 34 and 36 around which passes an endless 
belt 38. One of the pulleys is driven by any suitable 
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power means to rotate the belt 38. Magnets 40 are pro 
vided beneath the belt on its upper run to hold sheets S 
tightly‘ against the belt. Electromagnets 42 are provided 
for holding sheets against the lower run of the belt. An 
endless belt 44 surrounds the belt 38 over a substantial 
part of its arc of contact with the pulley 36. The belt 44 
passes around pulleys 46, 38 and 50. A photocell or 
trigger actuated switch 52 is provided adjacent the mag 
nets 42 and actuates a control 54 for de-energizing the 
magnets '42 in the proper sequence to permit the sheet S 
to drop onto a conveyor 56 located beneath the magnets 
42. Conveyors 58, 60 and 62 are arranged in tandem 
adjacent the conveyor 56. A_ light source 64 is provided 
between the conveyors 56 and 58 and a photocell 66 is 
located thercabove for actuating a control 68 similar to 
control 14. The control 68 operates a de?ector 70 be 
tween the conveyor 58 and 60 to de?ect sheets down 
wardly into a “perforated sheet” piler 72. A de?ector 74 
is located between the conveyor 60 and 62 and is actuated 
by a control 76 to de?ect sheets downwardly into a pile 
78. A prime sheet piler 80 is located at the end of con 
veyor 62. > Y ‘ - I 

The operation of the device is asfollows: Sheets S are 
fed from the pile 2 and pass successively over the cone 
veyors 6 and 8. If a pin hole is detected in one of these 
sheets it is de?ected downwardly into the pile 18. If a 
pin hole is not detected in the sheet but if it is off gauge as 
determined by the gauge 20 the de?ector 28 will rise to 
de?ect the sheet into the oil? weight pile 26. If no pin 
hole is detected and the sheet is the correct weight it will 
pass to the reversing apparatus 32 and Will be carried by 
the belt 38 around the pulley 36 where it is held in close 
engagement with the belt 38 by means of the belt 44. As 
the sheet emerges from the pass formed by the belts 38 
and 44 it will be held in close engagement with the belt 
38 by means of the magnets 42. When the front end of 
the sheet S reaches the switch 52 the magnets 42 will be 
deenergized, thus permitting the sheet to drop onto the 
conveyor 56. It will be seen that the mechanism 32 
has turned the sheet end to end and upside down. The 
sheet S then passes under the photocell 66 and if a pin 
hole is detected therein the control 68 will cause the de 
?ector 70 to rise, thus diverting the sheet to the piler 72. 
An operator standing adjacent the apparatus 32 will be 
able to inspect one side of the sheet as it passes over con 
veyor 30 or belt 38 and the other side as it passes over 
conveyor 56. When he sees any defect on the surface of 
the sheet he will operate the control 76 to cause the de 
?ector 74 to direct the sheet into the de?ect pile 78. All 
other sheets will pass into the prime piler 80. 
While one embodiment of my invention has been shown 

and described it will be apparent that other adaptations 
and modi?cations may be made without departing from 
the scope of the following claims. 

I claim: 
1. The method of inspecting elongated sheets compris 

ing passing sheets past a pin hole detector to detect pin 
holes therein from one side thereof, said sheets having a 
greater length on their front end than on their trailing 
end that will not be inspected by the detector, directing 
sheets with pin holes therein to a reject piler, turning the 
sheets end to end, then passing the sheets past a pin hole 
detector to detect pin holes therein from the opposite side 
thereof, and directing sheets with pin holes therein to a 
reject piler. 

2. The method of inspecting elongated sheets compris 
ing passing sheets past a pin hole detector to detect pin 
holes therein from one side thereof, said sheets having a 
greater length on their front end than on their trailing 
end that Will not be inspected by the detector, directing 
sheets with pin holes therein to a reject piler, gauging 
the thickness of said sheets, directing off gauge sheets to 
an off gauge piler, turning the sheets end to end, then 
passing the sheets past a pin hole detector to detect pin 
holes therein from the opposite side thereof, and direct 
ing sheets with pin holes therein to a reject piler. 

3. The method of inspecting elongated sheets com 
prising passing sheets past a pin hole detector to detect 
pin holes therein from one side thereof, said sheets hav 
ing a greater length on their front end than on their trail 
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ing end that will not be inspected by the detector, direct 
ing sheets with pin holes therein to a reject piler, turning 
the sheets end to end and upside down, then passing the 
sheets past a pin hole detector to detect pin holes therein 
from the opposite side thereof, directing sheets with pin 
holes therein to a reject piler, inspecting both sides of said 
sheets for surface defects, and directing sheets with de 
fects therein to a reject piler. 

4. The method of inspecting elongated sheets compris 
ing passing sheets past a pin hole detector to detect pin 
holes therein from one side thereof, said sheets having a 
greater length on their front end than on their trailing 
end that will not be inspected by the detector, directing 
sheets with pin holes therein to a reject piler, gauging the 
thickness of said sheets, directing off gauge sheets to an 
o? gauge piler, turning the sheets end to end and upside 
down, passing the turned sheets past a pin hole detector 
to detect pin holes therein from the opposite side thereof, 
directing sheets with pin holes therein to a reject piler, 
inspecting both sides of said sheets for surface defects, 
and directing sheets with defects therein to a reject piler. 

5. Apparatus for inspecting elongated sheets compris 
ing a group of conveyors over which the sheets pass, a 
pin hole detector adjacent the path of travel of said sheets, 
said sheets having a greater length on their front end than 
on their trailing end that will not be inspected by the de 
tector, a de?ector between two of said conveyors, a re 
ject piler beneath said de?ector, means operable by said 
pin hole detector to operate said de?ector to direct sheets I . 
with pin holes therein to said reject piler, a second group 
of conveyors over which the sheets pass, means between 
the two groups of conveyors for turning the sheets end 
to end, a second pin hole detector adjacent the path of 
travel of said sheets over said second group of conveyors, 
a- de?ector between two of said second group of conveyors, 
a reject piler beneath said second de?ector, and means 
operable by said second pin hole detector to operate said 
second de?ector to direct sheets with pin holes therein 
to said second reject piler. 

6. Apparatus for inspecting elongated sheets according 
to claim 5 including a thickness gauge for said sheets, 
a de?ector between two of said conveyors, an off gauge 
piler beneath said last named de?ector, and means oper 
able by said gauge for operating said last named de?ector 
to direct otf gauge sheets to said 01f gauge piler. 
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7. Apparatus for inspecting elongated sheets accord 

ing to claim 5 in which the sheet turning means com 
prises a pair of spaced apartpulleys, a belt passing around 
said pulleys, means for rotating said belt, electro-magnetic 
means for holding sheets against the lower run of said 
belt, means for demagnetizing said electro-magnetic 
means, and a second belt surrounding said ?rst belt over a 
substantial part of its arc of contact with one of said 
pulleys. 

8. Apparatus for inspecting elongated sheets accord 
ing to claim 7 including a thickness gauge for said sheets, 
a de?ector between two of said conveyors, an off gauge 
piler beneath said last named de?ector, and means oper 
able by said gauge for operating said last named de?ector 
to direct 011 gauge sheets to said off gauge piler. 

9. Apparatus for turning elongated sheets end to end 
and upside down comprising a pair of spaced apart pulleys 
located in different vertical planes, a belt passing around 
said pulleys, means for rotating said belt, means for feed 
ing sheets to the top run of said belt, electro-magnetic 
means for holding sheets against the lower run of said 
belt, means for demagnetizing said electro-magnetic 
means to release said sheets, and a second belt surround 
ing said ?rst belt over a substantial part of its arc of 
contact with the pulley toward which the upper run of 
said ?rst belt moves. ' ~ 
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