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Application August 27, 1938, Serial No. 227,145 

1. Claims. 

My invention relates to apparatus whereby 
metal sheets or the like can be removed one-by 
one from a stack and sorted, the invention being 
useful in the feeding of sheets one-by-one to rolls, 
or simply as a sorting device whereby sheets which 
are stuck together can be discarded and the other 
sheets deposited on conveyors or the like. 
One object of my invention is to provide means 

for effectively removing sheets one-by-one from a 
10 

25, 

30 

40 

45 

55 

stack, even though there is tendency of the sheets 
to adhere together through atmospheric pressure 
or otherwise. 
Another object of my invention is to provide 

an improved means for feeding sheets one-by-one 
from a stack. 
A further object of my invention is to provide 

means for automatically throwing out or dis 
carding sheets which adhere together during the 
removal of the sheets from a stack. 

Still another object of my invention is to pro 
vide an apparatus of generally simplified and im 
proved form which will operate rapidly and ef- . 
fectively in the feeding or sorting of sheets. 
Some of the forms which my invention may 

take are shown in the accompanying drawings 
wherein Figure 1 is a longitudinal sectional view 
through the apparatus; Fig. 2 is a cross-sectional 
View thereof; Fig. 3 is a view on an enlarged scale 
taken on the line III-III of Fig. 2; Fig. 4 is an 
enlarged view taken on the line IV-IV of Fig. 2; 
Fig. 5 is a view taken on the line V V of Fig. 4; 
Fig. 6 is a sectional detailed view of a por 
tion of the apparatus of Fig. 1: Fig. 7 is a 
longitudinal view through one of the separating 
devices for the marginal edges of the sheets; Fig. 
8 is a view taken on the line VIII-VIII of Fig. 7; 
Fig. 9 is a view showing the device of Fig. 7 in 
operating position; Fig. 10 is a plan view of the 
separating blade of Fig. 7: Fig. 11 is a schematic 
view showing the arrangement of the control 
mechanism for various operating parts of thema 
chine; Fig. 12 is an elevational sectional view of 
a modified form of sheet-separating apparatus, 
and Fig.13 is a view taken on the line X-X 
of Fig.12. m 

As shown in Fig. 1, a framework 5 has jour 
nalled thereonidler rollers 6 along which packs 
of sheets are moved to bring the pack into posi 
tion above a table 8. The table. at its corners 
carries depending posts fewhich telescopically fit 
within upright guide members 2. A screw jack 
2 engages the underside of the table at its cen 
tral portion, so that the table and the pack car 
ried thereby can be raised step-by-step during re 
moval of the sheet from the pack, as hereinafter 

(C. 271-11) 
described. The nut 22 which engages with a jack 
Screw carries a bevel gear wheel 23 with which a 
pinion 24 meshes. The pinion 24 is mounted on 
a shaft 25 which carries at its outer end a pinion 
26 that meshes with a gear wheel 27, the gear 
wheel being provided with a handle 28 by which it 
may be manually turned to initially raise the table 
and thereby slightly lift the pack 7 from the roll 
ers 6. N 
A Series of blades or edge separating devices are 

provided alongside each edge of the pack, in posi 
tion to operate on the topmost sheet of the pack. 
These separating devices are designated generally 
by the numeral 29 and are shown more clearly in 
detail in Figs. 7 to 10. Each of the separating de 
vices 29 is mounted upon a bar 30, which in turn 
is adjustably secured to the framework of the ma 
chine for adjustment toward and away from the 
edges of the pack, as shown more clearly in Fig. 2. 
Each device is mounted upon a supporting plate 

which is pivotally connected at 32 to the 
bar:30. An adjustable stop screw 33 is provided 
for effecting proper alignment between the de 
Vice and a pack, a spring 34 serving to yieldably 
hold the separating device against the stop screw. 

The members 29 are all of similar construction 
and a detailed description of one Will suffice for 
all. A hollow block 35 is secured to the plate 

and is provided with a removable cap plate 36. 
A slide block 3 is movable longitudinally within 
the block 35 and carries a blade 38 having a 
sharpened nose portion or knife edge 39, that is 
adapted to be moved beneath the topmost sheet 
of a pack. A roller 40 is journalled in an arm if 
carried by the block 3 and which is pivotally 
mounted at 42. The roller 40 is positioned slight 
ly in advance of the knife 39 so that when the 
block is moved from the position shown in Fig. 
7 toward that shown in Fig. 9, the roller will 
first engage the top of the pack and thereafter 
the blade 39 will pass beneath the top sheet, mov 
ing the same to the position shown in Fig. 9. 
In the position shown in Fig. 7, the roller is 

rigidly held against raising movement. On its pivot, 
by means of the cap 36. If the vertical position of 
the roller is such with respect to the top of the 
pack that there will be tendency for the roller 
to be raised slightly as it moves onto the pack, 
the bracket 3 f will be tilted slightly upwardly 
about its pivot 32 and against the tension of 
spring 34. There need not therefore be very pre 
cise initial alignment of the separating device 
with the top sheet. The spacing between the roll 
er and the knife edge 39 is equal to the thickness 
of one sheet. In the position shown in Fig. 9, the 
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arm 4 that carries the roller is clear of the cover 
plate 36, so that when the top sheet is raised, as 
hereinafter explained, the roller can swing up 
Wardly around its pivot 42 to be thereby disen 
gaged from the sheet. 
The vertical spacing between the roller 40 and 

the knife edge 39 is adjusted to correspond with 
the different sheet gauges, by an eccentric 48 
upon which the roller 40 is mounted. Rotative 
adjustment of the eccentric 43 will, of course, 
raise or lower the roller relative to the knife 
blade. An extended hub of the cam is threaded 
to receive a nut 44 to clamp it in adjusted posi 
tions, the other end of the hub having a squared 
shank 45 which can be turned by a wrench. 
When the blades are entering beneath the top 

sheet of a pack, blasts of air are introduced 
through the blades and beneath the sheet to as 
sist in Separating the sheets and to eliminate suc 
tion which may result when the top sheet is lifted 
as will be hereinafter described. To this end, 
the knives are provided with passageways 46 that 
discharge at the forward edges of the knives and 
at their rear ends communicate with ports 4 
that have constant communication with passage 
ways 48 formed in the slide blocks 37. A pipe 
49, to which air under pressure is supplied, com 
municates with each passageway 48, the side 
Walls of the hollow blocks 35 having longitudi 
nal slots formed to permit movement of the pipes 
49 with the slide blocks 37. Each slide 37 is re 
ciprocated by a piston contained within an air 
cylinder 50, fluid pressure being admitted and 
exhausted at the opposite sides of the piston 
through pipe connections 5 and 52. 
A cross head 55 is provided at each end with 

slide blocks which are vertically movable in guide 
ways 56 carried by the stationary framework. 
The Cross head is vertically supported by a pair 
of connecting rods 57 that are hung from crank 
arms 58 which are formed on a crank shaft 59, 
the crank shaft 59 being journalled in bearings 
60 that are mounted upon cross beams 6. The 
crank shaft carries a gear wheel 62 that has 
meshed engagement with a rack bar 63 formed 
On the end of a piston rod, that is connected to 
a piston Within a cylinder 64, fluid pressure being 
admitted through pipes 65 and 66 to the opposite 
ends of the cylinder to effect actuation of the 
crank shaft 59. The cranks 58 are moved down 
Wardly, thereby moving the cross head 55 'down 
Wardly, while admission of fluid pressure to the 
opposite end of the cylinder will effect raising 
movement of the cross head. 
Four pairs of vacuum cups 67 are provided. 

Each pair of cups is mounted on extensions of a 
yoke 68 which has its legs extending upwardly 
through guide brackets 69 that are secured to 
the sides of the cross head. Springs 70 surround 
the legs of the endmost yokes and rest upon the 
tops of the brackets 69 that are carried by the 
croSS head, the springs engaging nuts on Said legs, 
so that the yokes are yieldably urged upwardly. 
The yokes are all connected in unitary relation 
by a pipe 7 f, so that they move as a unit and 
the intermediate yokes have gauge nuts 72 
threaded thereon to positively limit downward 
movements of the yokes relative to the cross 
head 55. Those extensions of the yokes that 
carry the cups 67 are hollow and communicate 
With the cups and the pipe 7. 
When the cross head 55 is moved downwardly 

to bring the cups 67 into engagement with the 
top sheet of a pack, compressive movement of 
the cups will cause the air to be forced therefrom 
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beneath the edges of the cups. A check valve 13 
(Fig. 6) is provided in the base of the cups to pre 
vent the air within the cups from being forced 
back into the bores of the yoke in the pipe 7, 
during application of the cups to the top sheet. 

After the cups have been applied to a sheet, as 
above described, the cranks 58 are actuated to 
raise the cross head 55 and the top sheet which 
will adhere to the cups 67 by atmospheric pres 
sure. Owing to the inertia of the sheet and the 
vacuum cups, together with their yokes, springs 70 
will be compressed somewhat during the initial 
stages of upward movement, the limit nuts 72 on 
the top of the intermediate yoke legs serving to 
positively limit the extent to which the springs 
70 will be compressed. After the sheet has been 
completely lifted or pulled away from the pack 
and the inertia of the parts Overcome, the cups 
and the sheet will be supported entirely by the 
springs 70, the stop nuts 72 then being clear of 
the cross head 55. 

During the remainder of upward travel of the 
cross head 55, the sheet is “weighed', so that if 
two sheets stick together, the Weight will be such 
as to automatically discharge the sheet in one 
direction, while if a single sheet of proper weight 
is being raised by the cups, it will be automati 
cally discharged in a direction to be fed to rolls. 
This weighing mechanism, as shown more clearly 
in Figs. 1, 2 and 6, comprises a rack bar 75 which 
is secured to the pipe 7 and extends upwardly 
through the cross head 55, and is vertically 
guided in a bracket 76 carried by the cross head. 
A pinion 7 is secured to a shaft 78 which is 
journalled on the bracket 76, and the shaft 78 
carries a switch-operating arm 79 that during 
movement of the shaft will actuate control 
Switches 80 and 8. Normally the arm 79 main 
tains the switch 80 in closed position. Upon 
starting of raising movement by the crank arms 
58, the cross head 55 will first move upward 
slightly without corresponding upward move 
ment by the cups, with the result that the rack 
75 rotates the pinion 77 to cause the arm 79 to 
release the Switch 80 and close the switch 8. 
but One sheet is being raised by the cups at this 
time, the springs 70 will have sufficient force to 
raise the vacuum cups and the single sheet 
toward the cross head 55, whereby the rack T5 
is shifted upwardly relative to the cross head, 
thus rotating the pinion 75 and swinging the arm 
back to its normal position where it closes the 
switch 80. Upon further movement of the cross 
head in its upward travel, the sheet is raised 
above the planae of take-out conveyors 82, which 
as hereinafter described, are swung into position 
beneath the sheet. to receive it when it is released 
from the cupS. 

Near the end of the upper travel of the cross 
head, the stem of a valve 84 carried by the 
CrOSS head, engages a stop 85, which opens the 
valve and admits atmospheric air through a pipe 
86 that is connected to the pipe 7 and thus 
relieves the vacuum within the cups and permits 
the sheet to drop upon the conveyors. 
The conveyors 82 are disposed adjacent to the 

path of vertical travel of the sheet. Each con 
veyor comprises a Series of rollers 87 journalled in 
a channel bar 88, the bars 88 being carried on 
Swinging arms 89 that are hung on rods 90; the 
rods in turn, at their ends, are supported in 
brackets 9, the brackets being slidably support 
ed on cross rods 92 that are secured to the frame 
work of the machine. The brackets 9 are keyed 
against rotating movement on the rods 92, as 
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shown in Fig. 4, and are adjustable longitudi 
nally of the rods 92, being fastered at Set posi 
tions thereon by set screws 93. The shafts of 
the rollers 87 have drive connection through bevel 
gear Wheels, 94 with a shaft 95, which shaft is 
journalled in the bearings formed in the bracket 
89. The shafts 95 carry sprocket wheels 96 which 
are driven from a Sprocket 97 that is formed 
unitarily with a sprocket 98. The sprocket 98 
has drive-chain connection with a sprocket 99 
that is formed unitarily with a sprocket foo, the 
Sprocket OO having drive-chain connection with 
a sprocket of on the shaft of a motor O2. The 
motor O2 is provided with an internal gear-re 
ducing unit at 03. The unitarily-formed sprock 
et 99-00 is journalled on the rod 90. The end 
bracketS 89 have a crank arm extension fo 
that is connected with a piston rod 05 which 
is operated by a cylinder f06. It Will be Seen 
that as fluid preSSure is admitted to the Oppo 
site ends of the cylinder fo6 alternately, the 
bracketS 89. Will be oscillated to move the rollers 
87 into and out of position beneath a sheet. Be 
fore the valve 84 is actuated through raising 
movement of the cross head, fluid pressure is 
admitted to the upper ends of the cylinders fo6 
to cause the brackets 89 to be swung to the po 
Sition shown in Fig. 1, with the rollers in posi 
tion to receive the sheet when it is dropped from 
the cups. This movement of the conveyor 82 
to sheet-receiving position is effected by means 
of timing mechanism which controls raising of 
the cross head 55 and which also controls Opera 
tion of the knife devices 38. 
The timing mechanism is shown in Fig. 1 and 

comprises a motor-driven timer having a plural 
ity of cams which operate fluid pressure control 
valves 0 to 3 inclusive. When the parts are 
in position for descending movement of the CrOSS 
head to effect engagement by the vacuum cups 
with the top sheet of a pack, the valve for Will 
be in open position admitting fluid pressure from 
the line 4 through a pipe f 5 to the lower sides 
of the cylinders 06, thus holding the armS 89 
and the conveyor rollers 87 in their outermost 
positions. Similarly, the knife members 38 are 
held in their retracted positions, because the valve 
08 is in open position, admitting fluid pressure 

from the line 4 through the pipe 52 to the outer 
end of the cylinder 50, the air supply for the 
blast orifices of the knives being closed at Wave 
O9. At this time the valve 10 is open to at 
mosphere and the valve opened by its cam 
to pressure linie 14, thus admitting pressure 
through the pipe 66 to the cylinder 64 and caus 
ing the rack and pinion to be actuated to rock 
the crank shaft. 59 so as to lower the cross head 
and the vacuum cups, the exhaust from the cyl 
inder occurring at this time through the pipe 65. 
At about the time that the cross head has reached 
the limit of its downward movement, the valve 
O8 is closed, by its cam, to line pressure, and 

opened to atmosphere, while the valve f2 is 
opened by its timer cam to the line pressure from 

4 so that the pistons within the cylinders 50 
are actuated to move the rollers 40 and the knives 
38 toward the pack. As the knives begin to 
penetrate beneath the top sheet, the valve 09 
is actuated by its can to establish communica 
tion from the line f4 to the pipe leading to the 
line 49 and to the interior of the knives, so as 
to provide the separating blast of air beneath the 
top sheet, as heretofore referred to. s 
At this time valve to is open to line pressure 

so that Such pressure is admitted to the front 

ratchet wheel 34 secured to the shaft 3. 

3 
end of cylinder 64 to effect reverse movement to 
the crank shaft 59 and raising of the cross head 
55. At the time the sheet has been thus lifted 
completely of the stack, the valve O9 is closed 
to cut off flow of air to the interior of the knives. 
The knives, during the early stages of raising 
movement of the sheet, are retained in their pro 
jected position to hold the next succeeding sheet 
of the pack down. After the top sheet has been 
lifted clear of the stack, the valve f2 is opened 
to atmosphere and the valve foe is opened to 
line pressure, So as to direct fluid pressure to 
the front side of the cylinders 50 and retract the 
knives. 

During this raising movement of the croSS 
head 55 and after the sheet has been raised 
above the plane of the conveyors 82, Valve 0. 
is opened to atmosphere and valve 3 opened 
to line pressure, so as to admit fluid pressure 
to the upper sides of the cylinders C6 and there 
by rock the shafts 90, thus swinging the arms 
89 and the rollers 8 to the position shown in 
Fig. 2 where they can receive the sheet which is 
released, as heretofore described. 
A SWitch 20 is stipported in the path of nover 

ment of the rack bar 63, whereupon during low 
ering movement of the cross head, the switch 
will be engaged by the rack bar and held in open 
position. During raising movement of the croSS 
head, the switch 2 is released by the rack bar 
63 and thereupon closes under spring pressure, 
this establishing a point in the circuit for the 
motors f2. At this time if there is only a single 
sheet held by the cups, the arm 79 will main 
tain the switch 86 in closed position, as above ex 
plained (because the SpringS Will have. Suf 
ficient expansive force to support the sheet), and 
the circuit being completed through the switch 
20 will cause energization of the coil 12 of a 

reversing switch 22, whereupon the circuit for 
the motors O2 is completed and the said mo 
tors will, through the drive connections, as shown 
more clearly in Fig. 4, effect rotation of the roll 
ers 8 and discharge of the sheet through take 
out rollers 24. Upon beginning of the next 
downward movement of the Cross head, the Switch 
20 will be opened, thus causing stopping of the 
motors O2. If there are two sheets held by the 
Suction cups during upward movement of the 
cross head, the weight thereof will hold the 
springs O compressed and the arm 79 conse 
quently held in position to maintain the switch 
8 closed (the Switch 20 being closed during this 
upward movement, as above explained). A cir 
cuit Will Consequently be completed through the 
coil 25 of the reversing switch 22, whereupon 
the motors 02 will be driven in the opposite 
direction and the conveyor rollers 87 therefore 
operated in a direction to discard the sheets to 
take-out rolls 26. . . . 
Upon each operation of the piston within the 

cylinder 64, an extension 27 which has connec 
tion with the piston in the cylinder 64, engages 
a bell crank 28 to rock said bell crank and lift 
a link 29 whose lower end f2 is connected to 
a pawl arm f30 which is pivoted on a shaft 3 
that is journalled in a bracket 32. The pawl 
arm 30 carries a pawl 33 which engages a 

The 
shaft f3 carries a bevel gear 35 which drives 
a bevel gear wheel 36, that is secured to the 
shaft 25. Upon each retractive movement of the 
piston in the cylinder 64 and the rack bar 63, 
the bell crank 28 is swung to effect slight rota 
tive movement of the shaft 25 through the con 
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nections just described, and hence rotation of 
the nut 22 of the Screw jack, thereby raising the 
pack slightly so that the underside of the top 
sheet will be brought to the plane in which the 
knives 38 operate. After removal of all of the 
sheets of a pack, the table can be quickly re 
turned to its lower position by unlatching the 
pawl 33 and turning the gear wheel 2 to lower 
the jack. 
The apparatus can be adjusted to stacks of 

various widths, by longitudinal adjustment of the 
bars 30 on their supports, toward and away from 
the edges of the pack, and by similarly adjust 
ing the brackets 9 on the rods 92. 
From the foregoing it. Will be seen that With 

the motor-driven timer in Constant operation, the 
apparatus will automatically move through re 
peated cycles of operation, and during each cycle 
of operation will effect separation and lifting of 
the top sheets from the packs, and when a sheet 
has been fully raised, the discharge conveyor 82 
will be brought into position beneath the sheet, 
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whereupon the sheet will be released and the 
conveyor set in motion to discharge the sheet. 
If two sheets are stuck together, the additional 
weight on the lifting elements will be such as to 
cause the conveyor to discard such sheets in 
the opposite direction. Upon discharging of 
either one sheet or two sheets which are stuck 
together, the cycle of operations will be auto 
matically repeated. The properly separated 
sheets which are discharged between the rolls 
24 can be advanced by other rolls or conveyor 
mechanism to rolls where a cold rolling opera 
tion is performed thereon, the apparatus thus 
serving not only as a sheet separating and sort 
ing device, but as a feeder for cold rolls. 

Referring now to Figs. 12 and 13, I show an 
apparatus for feeding sheets one-by-one from a 
pack mounted in approximately an upright po 
sition instead of in a horizontal position. In this 
instance the pack of sheets is represented by the 
numeral f40, and is supported in an inclined 
position by brackets f4 that are slidably mount 
ed on a base 42. Each bracket has threaded 
connection with an indexing screw 43 that is 
journalled in an upstanding boss on the base 42. 
The screws 43 have bevel connection at 44 with 
a shaft 45. The shaft 45 is actuated by a pawl 
and ratchet mechanism 46, the ratchet arm 
thereof depending into position where it is en 
gaged by a piston rod extension 47 of a piston 
contained within an operating cylinder f48. 
The piston within the cylinder 48 is provided 

With a piston rod 49 on which is formed rack 
teeth 50 which engage a gear wheel 5, that 
is fixed on a shaft 52, which is journalled on the 
base 42. Arms 53 are secured to the rock shaft 
52 and at their upper ends carry vacuum cups 
54 in position to be forced against the outermost 
sheet of the pack f40 at points adjacent to the 
upper edge thereof. 
Adjacent to the upper edge of the pack are a 

Series of sheet-separating devices 55 which are 
of the same structure as the separating devices 
of Figs. 7 to 10 except that they operate in ap 
proXimately a vertical direction instead of hori 
Zontally. These devices serve to split the fore 
most sheet from the next of the pack and to di 
rect a blast of air behind it. 
A series of conveyor rolls 56 are provided for 

receiving the sheets that are stripped from the 
pack and carried downwardly by the arms 53 
into position just above the rolls, at which point 
the vacuum in the cups is relieved. Each roll 56 
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has bevel gear connection ?58 with a shaft 57 
that is constantly driven from a suitable source 
of power. 
Timing mechanism similar to that shown in 

Fig. 11 may be employed for controlling the Sup 
ply of fuid pressure to the cylinder 48 that 
operates the Swinging arms 53, the cylinders of 
the separating devices 55, and the air blast 
through the Separating knives. When the cups 
54 have been swung to their lower positions in 

dicated by dotted lines in Fig. 12, the stems of 
valves 59 thereof will engage stop screws 60 
to Open the valves and admit atmospheric air to 
the cups, thus relieving the pressure and releas 
ing the sheets to be carried away by the con 
Weyor rolls 56. During lowering movement of 
a sheet, the extension rod 47 of the piston of 
the cylinder 48 which actuates the swinging 
arms 53, will strike the arm of the ratchet de 
vice and turn the screw 43 slightly so as to 
advance the pack-Supporting brackets a distance 
approximately equal to the thickness of a sheet. 

It will be seen that since the vacuum cups all 
engage the pack at points near only the upper 
edge thereof, downward swinging movement of 
the cups causes removal of the foremost sheet 
by a peeling or stripping action, so that if the 
sheets are stuck together somewhat at points be 
low where they are initially separated by the 
knife devices 55, considerable separating force 
will thereafter be exerted simply through the 
arcuate movement of the cups, such separating 
force being, of course, much greater and more 
effective than where a sheet is bodily lifted by 
Suctional force applied simultaneously at various 
points throughout the area, thereof. 

I claim as my invention: 
1. Sheet handling apparatus comprising vacu 

um cups reciprocable vertically above a sheet 
pack, the cups being movable into engagement 
with successive top sheets of the pack and ar 
ranged to lift sheets vertically from the pack, 
means for relieving the vacuum in the cups when 
they have reached their upper limit of travel, 
a conveyor, means operable during upward travel 
of the cups, for shifting the conveyor into posi 
tion to receive sheets released from the cups, 
and means operable upon further movement of 
the cups for removing the conveyor. 

2. Sheet handling apparatus comprising vacu 
um cups arranged to engage the topmost sheet 
of a pack and to support the same in a hori 
ZOntal plane when raised, means for vertically 
reciprocating said cups, means for automatically 
relieving the vacuum within the cups when they 
are adjacent to their upward limit of movement, 
Conveyer devices movable laterally of the path 
of vertical movement by the cups, and means 
actuated through said movement of the cups for 
moving the conveyors into and out of position to 
receive sheets released by the cups. 

3. Sheet handling apparatus comprising a 
Vacuum cup device for removing the outermost 
sheets successively from a pack, a knife mem 
ber, and means for moving the knife member 
behind the outermost sheet of a pack, in advance 
of sheet removing movement of the vacuum cup, 
for assisting in separating said outermost sheet 
from the rest of the pack. 

4. Sheet handling apparatus comprising a 
Vacuum cup device for removing the outermost 
sheets successively from a pack, a knife member, 
and means for moving the knife member behind 
the Outermost sheet of a pack, in advance of 
sheet removing movement of the vacuum cup, 
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for assisting in separating said outermost sheet 
from the rest of the pack, and means for di 
recting a blast of air behind the sheet thus sep 
arated by the knife. 

5. Sheet handling apparatus comprising a 
vacuum cup device for removing the outermost 
sheets successively from a pack, a knife mem 
ber, and means for moving the knife member 
behind the outermost sheet of a pack, in ad 
Vance of sheet removing movement of the vacu 
um cup, for assisting in separating said outer 
most sheet from the rest of the pack, and means 
for directing a blast of air through the edge 
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of the knife which enters behind a sheet. 
6. Sheet handling apparatus comprising a 

Vacuum cup device for renoving the outermost 
sheets Successively from a pack, a knife mem 
ber movable behind the outermost sheet of a pack, 
in timed relation to movement of the vacuum 
Cup, for assisting in Separating said outermost 
sheet from the rest of the pack, and a guide 
device positioned outwardly of the knife, for en 
gaging the face of the Outermost sheet of the 
pack and serving to guide the knife blade into 
position behind the rear side of said sheet. 

7. The combination with means for remov 
ing sheets one-by-one from the exposed side of 
a pack, of a knife device, a slide block carry 
ing said device, means for reciprocating said 
block toward and from the edges of the sheets 
in a pack, and a guide member carried by said 
slide and positioned in advance of the knife 
and to be moved upon the outermost sheet, where 
by the knife will be caused to penetrate the pack 
immediately behind the said sheet. 

8. The combination with means for removing 
Sheets one-by-one from the exposed side of a 
pack, of a knife device, a slide block carrying 
Said device, means for reciprocating said block 
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toward and from the edges of the sheets in a 
pack, a guide roller carried by said slide and 
having its axis positioned in advance of the knife 
and to be moved upon the Outermost sheet, 
whereby the knife will be caused to penetrate 
the pack immediately behind the said sheet, 
means for maintaining the roller against dis 
placement relative to the slide block when it is 
moving into position against the face of the sheet, 
and means effective when the roller has com 
pleted its movement on a sheet for releasing the 
roller to permit it to be swung aside when the 
sheet is being removed from the pack. 

9. Sheet handling apparatus comprising a ver 
tically-movable lifter for sheets, holding elements 
On the lifter for Supporting the sheets in hori 
ZOntal position when raised, laterally-spaced 
sheet-receiving members at two opposite sides of 
the path of lifting movement, and means oper 
ating in timed relation to lifting movements for 
moving the said members into and from sheet 
receiving position. 

10. Sheet handling apparatus comprising a 
vertically-movable lifter for Sheets, holding elle 
ments on the lifter for Supporting the sheets in 
horizontal position when raised, laterally-spaced 
sheet-receiving members at two opposite sides 
of the path of lifting movement, means operat 
ing in timed relation to lifting movements for 
moving the said members into and from sheet 
receiving position, and conveyor elements on said 
members for discharging sheets laterally of said 

11. Sheet handling apparatus comprising a 
vertically-movable lifter for sheets, holding elle 
ments on the lifter for supporting the sheets in 

5 
horizontal position when raised, sheet-receiving 
means normally positioned Out of the path of 
lifting movement, and means automatically op 
erable when the lifter is adjacent to its upper 
limit of movement, for moving the sheet-receiv 
ing means into position beneath a lifted sheet. 

12. Sheet handling apparatus comprising a 
vertically-movable lifter for sheets, holding ele 
ments on the lifter for Supporting the sheets in 
horizontal position when raised, sheet-receiv 
ing means normally positioned out of the path 
of lifting movement, means automatically oper 
able when the lifter is adjacent to its upper limit 
of movement, for moving the sheet-receiving 
means into position beneath a lifted sheet, and 
means automatically operable to release a lifted 
sheet from said holding elements. 

13. Apparatus for Separating sheets from a 
pack, comprising a knife member movable be 
hind the outermost sheet of pack, a guide de 
vice positioned outwardly of the knife, for en 
gaging the face of the outermost sheet of the 
pack, and serving to guide the knife member 
into position behind the rear side of said sheet, 
mechanism for removing the outermost sheet 
after entrance of the knife behind the same, and 
means for effecting movement of the said guide 
device away from the path of movement of the 
sheet during operation of said mechanism. 

14. Sheet handling apparatus for removing the 
Outermost sheets Successively from a pack, con 
prising a guide member for engaging the ex 
posed face of the pack, a knife device operatively 
associated with the guide member, the knife de 
vice being so positioned that it will enter behind 
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the Outermost sheet when the guide member - 
moves against the exposed face thereof, means 
for moving the guide member and the knife de 
vice toward the pack, means for directing the 
guide member toward the pack in such path that 
the sheet-engaging area, thereof is disposed rear 
wardly of the plane of the outermost sheet, and 
means for deflecting the guide member against 
the outermost face of said sheet, to thereby move 
the knife device to the rearmost plane of the 
sheet, when the guide member encounters the 
pack, whereby continued movement in a direc 
tion toward the pack will cause the blade to 
penetrate behind the outermost sheet. 

15. Sheet handling apparatus for removing the 
outermost sheets successively from a pack, con 
prising a guide member for engaging the exposed 
face of the pack, a knife device operatively as 
sociated with the guide member, the knife device 
being so positioned that it will enter behind the 
outermost sheet when the guide member moves 
against the exposed face thereof, means for mov 
ing the guide member and the knife device to 
Ward the pack, means for yieldably maintaining 
the guide member in such path that the sheet 
engaging area, thereof is disposed rearwardly of 
the plane of the outermost sheet, means for de 
flecting the guide member forwardly and against 
the outermost face of said sheet, to thereby move 
the knife device to the rearmost plane of the 
sheet, when the guide member encounters the 
pack, whereby continued movement in a direc 
tion toward the pack will cause the blade to 
penetrate behind the outermost sheet, mecha 
nism for removing the outermost sheet after en 
trance of the knife behind the Same, and means 
for effecting movement of the guide member out 
of the path of movement of the sheet during 
operation of said mechanism. 

16. Sheet handling apparatus for removing the 
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outermost sheets successively from a pack, com 
prising a guide member for engaging the exposed 
face of the pack, a knife device operatively as 
Sociated with the guide member, the knife de 
vice being so positioned that it will enter behind 
the outermost sheet when the guide member 
moves against the exposed face thereof, means 
for moving the guide member and the knife de 
vice toward the pack, and means for yieldably 
maintaining the guide member in such path 
that the sheet-receiving area, thereof is disposed 
rearwardly of the plane of the outermost sheet, 
the forward end of the guide member being of 
such form that engagement thereof with the pack 
will deflect it forwardly of the outermost face 
of said sheet, to thereby move the knife device 
into the rearmost plane of the sheet, when the 
guide member encounters the pack, whereby con 
tinued movement in a direction toward the pack 
will cause the blade to penetrate behind the 
Outermost sheet. 
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17. Sheet handling apparatus for removing the 

outermost sheets successively from a pack, com 
prising a carrier movable in a plane approxi 
mately parallel to the plane of the pack, a knife 
device on said carrier, a guide member on said 
carrier, the said carrier being so arranged that 
the guide member will engage the exposed face 
of the pack and the knife device enter behind 
the outermost sheet thereof when the carrier 
is moved toward the pack, and means for yield 
ably maintaining the said carrier in Such a path 
that the sheet-contacting surface of the guide 
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device and the knife device lie in planes in 
Wardly of the plane of sheet Separation, during 
movement toward the pack, the guide device be 
ing of such form that the said member will be 
deflected outwardly to the plane of the said face, 
when the guide device enters upon a pack. 

LLEWELLYN HOPKINS. 


