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11 Claim.s. (CI. 271-56) 

The invention relates to machines for separating sheets 
of paper, card or the like one by one from the top of 
a pile and is concerned with machines of this kind in 
which, as an initial step in the separation of each sheet an 
edge portion of the sheet is elevated from the pile. Ex 
amples of machines of this kind are described in patent 
specification No. 2,108,702 and in the specification of my 
application Serial No. 348,313, filed April 13, 1953, now 
Patent No. 2,761,679, issued September 4, 1956. Usual 
ly machines of this kind are associated with means for 
removing the separated sheets from the pile. Such re 
moving means are also described in the above-mentioned 
specifications. - • 

Machines of the above kind 8I'E commonly employed 
to supply individual sheets to printing presses, creasing 
machines and other machines operating on individual 
sheets. V- 

It is important that if, in the operation of such a 
separating machine, two or more sheets should adhere, 
this should immediately be detected and the separation 
of further sheets be prevented or a warning be given. 
It is an object of the present invention to provide lim 
proved means which operate at an early stage in the 
separation of the sheets, to detect failure properly to 
separate a sheet from the underlying sheet on the pile. 

According to the invention a sheet separating machine 
of the above kind is provided with means operable on the 
elevated edge portion of each sheet for detecting if an 
edge portion of a second sheet is improperly adhering 
thereto and with means responsive thereto on detection 
of such a second sheet for stopping separation of fur 
ther sheets or effecting the operation of a warning de 
WIce. - a 

In one construction according to the invention the de 
tecting means comprise a pair of members movable above 
and below the elevated sheet portion respectively into 
superposed closely adjacent relation (i. e. separated by 
more than the thickness of one sheet and, for example, 
by the thickness of two or three of the sheets) the mem 
bers having opposed orifices to which suction may be 
applied whereby if two sheets are elevated together they 
will, in manner known per se, tend to separate under 
the action of the suction and seal both orifices whereas 
a properly separated single sheet can seal only one of 
the orifices, there also being means operable on sealing 
of both of the orifices to stop the operation of the ma 
chine, or a part thereof and/or to operate a warning 
device. The members may be in the form of a pair of 
hinged jaws and cam means may be provided for moving 
the jaws above and below the elevated sheet portion, 
for closing the jaws into the adjacent relation aforesaid, 
for opening the jaws and for moving them clear of the 
sheet to facilitate removal of the sheet. 

In cases where the machine has one or more suction 
operated devices on which the machine depends for effect 
ing separation of the sheets there may be provided, in 
carrying out the invention, means operable by closure 
of both of the orifices as aforesaid for preventing the 
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application of suction to the suction-operated device and 
so of stopping continued operation of the machine to 
separate sheets. For example, there may be a suction 
operated piston and cylinder, bellows, diaphragm and 
chamber or equivalent device open to a source of suction 
and to the two orifices aforesaid, the arrangement being 
such that So long as at least one of the two orifices is 
open the device remains inoperative but is operated by 
suction building up within the device on closure of both 
of the orifices and there may be a valve operable di 
rectly or indirectly by the piston and cylinder or equiva 
lent to prevent application of suction to the suction-op 
erated devices and/or to release suction already applied 
thereto. In machines such as those described in the above 
mentioned specifications in which the sheets are elevated 
by suction grippers, the means operable by closure of 
both orifices as above described may be arranged to pre 
vent application of suction to the grippers. 

In many cases it will be desirable to provide two or 
more pairs of jaws or other orificed members, as de 
scribed above, for operation at spaced positions along 
the elevated edge portions of the sheets. All the orifices 
of Such members may be connected to the same suction 
operated piston and cylinder or equivalent device and 
the arrangement be such that the device is operated 
when more than half. of the total number of the orifices 
are sealed. - - - 

As an example of how the invention may be carried 
into effect, one specific construction of the detecting 
means, applied to the machine forming the subject of 
my said patent will now be described with reference to 
the accompanying drawings in which: 

Figure 1 is a diagrammatic perspective view of the de 
tecting means, and 

Figure 2, which is also to some extent diagrammatic, 
is a view showing the detecting device at one side of the 
machine. 

In the following description reference numerals below 
300 refer to corresponding parts shown in the drawings 
in this specification and in the drawings in my said patent. 
The machine to which the invention is applied em 

bodies, in the manner described and illustrated in my 
said patent, suction grippers 40 which are lowered on 
to the uppermost sheet of a pile 20 adjacent the front 
corners thereof and are then moved upwardly and out 
wardly to elevate the front edge portion of the upper 
most sheet and to tauten that portion, the front of the 
sheet then being as shown at 185. The raised and 
tautened portion 85 of the sheet is then transferred to 
mechanical grippers carried on upwardly moving chains. 
There are two sets of suction and mechanical grippers ad 
jacent the two front corners of the pile respectively. The 
Suction grippers are carried on a sub-frame which de 
scends as the pile is consumed and which includes cross 
bars 37,38 and a driving shaft 66. The suction grippers 
with their mechanical operating mechanism are carried 
on separator units mounted on the bars 37, 38 outside 
the gripper chains. 

In accordance with the present invention there are 
provided on the sub-frame a pair of devices for detecting 
if a second sheet adheres to the underside of the elevated 
portion 185 of the top sheet. The devices are located 
between the two separator units and the adjacent gripper 
chains. ? 

Each device comprises a pair of jaws 300, 301 pivoted 
together at 302 somewhat like a pair of pliers. The jaw 
300 has a tubular extension 303 with a roller 304 at its 
end. The roller operates in a guide slot 305 in a bracket 
306 adjustably secured to the bars 37, 38. Pivotally 
attached to the pivot 302 of the jaws there is an upward 
ly extending lever 307 fulcrumed to the bracket 306 at 
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5. A machine as claimed in claim 4 in which the re 
sponsive means comprise a suction-responsive device 
which is open to the source of suction and to the two 
orifices aforesaid, the arrangement being that so long as 
at least one of the two orifices is open the device remains 
inoperative but is operated by suction building up within 
the device on sealing of both of the orifices, in combina 
tion with a valve controlling application of suction to 
the suction-operated sheet-separating device, said suction 
responsive device being arranged to effect operation of 
the valve to prevent such application of the suction when 
the device operates on closure of both orifices. 

6. A machine as claimed in claim 5 in which the suc 
tion-responsive device is a suction-operated piston and 
cylinder. 

7. A machine as claimed in claim 4 in which the suc 
tion-responsive means comprise a suction-responsive de 
vice which is open to a source of suction and to the two 
orifices aforesaid, the arrangement being that so long as 
at least one of the two orifices is open the device remains 
inoperative but is operated by suction building up within 
the device on closure of both of the orifices, in conjunc 
tion with a valve controlling an air inlet to the suction 
operated sheet separating device, said suction responsive 25 
device being arranged to effect operation of the valve to 
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open the air inlet when the device operates on closure 
of both orifices. 

8. A machine as claimed in claim 7 in which the suc 
tion-responsive device is a suction-operated piston and 
cylinder. 

9. A machine as claimed in claim 4 in which the suc 
tion-operated device is a suction gripper which elevates 
the sheets and the means operable by closure of both 
orifices are arranged to prevent application of suction 
to the gripper. 

10. A machine as claimed in claim 1 in which there are 
two pairs of orificed members positioned for operation 
at locations spaced apart along the elevated edge por 
tions of the sheets. 

11. A machine as claimed in claim 10 in which the 
orifices of all of the members are connected to the same 
Suction operated device for stopping the machine opera 
tion and the arrangement is such that the device is oper 
ated when more than half of the total number of the 

20 orifices are sealed. 
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