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UNITED STATES PATENT OFFICE 
2,406,766 

SHEET FEEDER 
Charles W. Harrold, Cleveland, Ohio, assignor to Harris-Seybold Company, 
Delaware a corporation of 

Application May 5, 1944, Serial No. 534,264 
(CI. 271-27) 24 Claims. 

This invention relates to improvements in sheet 
feeders, more particularly feeders for paper sheets 
embodying a suction head for gripping a trans 
verse edge of each sheet and separating it from 
the supply, and in certain aspects of the inven 
tion advancing it by movement of the Suction 
head. 
More specifically the invention relates to the 

provision of a method and means for prelimi 
narily separating the upper sheets of the pile, 
preferably by a fluffing air blast, gripping the top 
most sheet while it is thus elevated and without 
permitting the sucker head to descend to or rest 
upon the pile, forming in the gripped edge of the 
sheet simultaneously with the gripping action a 
localized corrugation or corrugations, and there 
after curving the sheet transversely to the corru 
gations and advancing it by movement of the 
Sucker head. The formation of the corrugations 
provides one or more paths for the flow of air 
from the fluffing blast or blasts, thereby further 
ing the separation of the topmost sheet from the 
one next beneath, and also imparts added stiff 
ness to the sheet, especially when a rolling up 
sucker head is employed. 
One of the objects of the invention is the pro 

vision of improved sheet separating means, 
Another object is the formation of corrugations 

in the sheet by the use of flexible suckers spaced 
transversely a distance less than the width of one 
of them. 

Still another object is the provision of one or 
more fixed abutments cooperating with one or 
more suckers for imparting localized corrugations 
to the sheets. 
Other objects and features of novelty will ap 

pear as I proceed with the description of those 
embodiments of the invention which, for the pur 
poses of the present application, I have illustrated 
in the accompanying drawings, in which 

Figs. 1, 2 and 3 are diagrammatic views of the 
invention showing the parts in a series of three 
positions, that is (1) where the sheet is first taken 
by the sucker head, (2) where it is rolled up by the 
sucker head without disturbing the forward edge 
of the sheet, and (3) where it is being advanced 
by the unrolling of its rolled up rear edge. 

Fig. 4 is a rear elevational view of the sucker 
head and its mounting, shown in position above a 
pile of sheets which have been fluffed, the Sucker 
head being in a position for taking a sheet but 
the suction being not yet applied. 

Fig. 5 is a bottom plan view of the sucker head, 
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sponding to Fig. 4, after the suction has been applied. 

Fig. 7 is a rear elevational view after the sheet 
has been rolled up. 

Fig. 8 is a side elevational view corresponding to Fig. 7. 
Fig. 9 is a view corresponding to Fig. 6, showing 

a modified form of Suckerhead. 
Figs. 10 and 11 are side and rear views, respec 

tively, of another modification of the sucker head. 
Figs. 12 and 13 are side and rear views, respec 

tively, of still another form of sucker head, Fig. 12 
being shown largely in section on the line 2-2 
of Fig. 13. 
The present application is a continuation in 

part of my co-pending application, Serial No. 
446,477, filed June 10, 1942, to which reference 
may be had for a complete disclosure of the op 
erating mechanism and general features of the machine. 
The sequence of operations illustrated in Figs. 

1, 2 and 3 is somewhat as follows: 
A pair of fluffing air blast nozzles O with Verti 

cal slot mouths disposed on Opposite sides of the 
sucker head fi are caused to discharge air which 
preliminarily separates the uppermost sheets at 
the rear edge of the pile 2 and raises them. 
While this fluffing action is going on the front 
edges of the sheet are held against forward dis 
placement by front pile guides 3. The Sucker 
head , either before or after the blast from 
nozzles 0 is turned on, comes into the position 
illustrated in Fig. 1 where it is in contact with 
the topmost fluffed sheet. Suction is then exerted 
and the topmost sheet is gripped, after which the 
fluffing blasts are turned off. Next the axis 4 of 
the sucker head swings forward, and at the same 
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time gears 5 and 6 turn to rotate the Sucker 
head on its axis, so that the sheet gripping means 
will travel in a substantially epicycloidal path. 
The parts may be so dimensioned that this is 
accomplished without disturbing the forward por 
tion of the sheet. Alternatively the dimensions 
may be such as to produce a small rearward 
motion of the sheet during the rolling up action. 
While the sucker head is moving from the posi 

tion of Fig. 1 to that of Fig. 2 a combination 
presser foot and air blast nozzle 7 disposed be 
hind the middle of the sucker head, moves 
diagonally forward and downward to a position 
above the rear edge of the pile and then vertically 
downward onto the pile, compressing the pre 
viously fluffed sheets beneath the topmost one, S. 
The blast through presser foot f is then turned Fig. 6 is a fragmental, elevational view, corre- 55 on to float the sheet S, as indicated in Fig. 2. 
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Next the front guides 3 are swung forward and 
downward out of the way, as indicated in Fig. 3, 
and gear Sector 8 is turned while axis 4 of the 
Sucker head remains in the same position as in 
Fig. 2, With the result, that the gears S and 6 
rotate the Sucker head about its axis from the 
position of Fig. 2 to one slightly in advance of 
that of Fig. 3, thereby forwarding the front edge 
of the sheet on to an endless carrier belt 9 and 
between pull-out rolls 20 and 2. As soon as the 
forward edge of the sheet is thus controlled and 
it becomes a part of the stream of sheets on the 
conveyor, Suction in the sucker head is inter 
rupted and the latter moves rearwardly to the 
position of Fig. 1 for operation upon the next 
sheet. 

Describing now the particular mechanism ill 
lustrated for imparting to the Sucker head the 
linovements above described, 25 is a bracket in 
which is carried a stud 26 having a reduced 
threaded part 2 extending through a hole in the 
bracket and held in position by a nut 28. On 
this stud two hubs 29 and 30 are mounted for 
oscillation independently of each other. Hub 29 
Carries an arm 3 in the extremity of which 
there is bored a hole 32 for the reception of a 
hollow stud 33, the bore 34 of which is closed 
at one end by a plug 35 in a head 36. The oppo 
Site end of hollow stud 33 may have a flexible 
hose 37 connected therewith leading to the vac 
ulin side of an air pump, not shown. When the 
Stud is in place it is held against motion in arm 
3 by means of a set screw 38 or the like. 
Stud 33 has a lateral port 39 which communi 

cates With an annular recess 40 in a sleeve 4 
which Surrounds stud 33 and is rotatable there 
upon. A longitudinal pocket 42 in the sleeve in 
tersects annular recess 40, so that this pocket is 
Constantly in Communication with the bore 34. 
Sleeve 4 carries the spur gear 5, previously 
mentioned, which meshes with gear 6, also pre 
viously mentioned. Gear 6 is carried by arm 3, 
having a fixed bearing upon that arm. For ex 
ample, it may turn freely upon a stud 43 having 
a head 44 engaging one face of the gear, and a 
nut 45 for locking the stud in position. Gear 6 
in turn meshes with gear sector 8 previously 
mentioned, which is rigid With hub 30. 

Suitable means are provided for oscillating 
hubs 29 and 3) upon their bearing stud 26 in 
properly timed Sequence, this means comprising 
cans, not shown, rotating once for each sheet 
fed, as fully disclosed in the above mentioned co 
pending application. Motion from the said cams 
may be communicated by suitable levers to links 
46 and 47 that are pivotally connected with arm. 
48 and sector i8 projecting from hubs 29 and 30 
respectively. 
The sucker head l l has a bore therethrough 

fitting over sleeve 4. It also has radial pas 
Sages 50 and 5 communicating with its central 
bore. It is held in proper position both longi 
tudinally and angularly, to cause passages 50 
and 5 to communicate with pocket 42, by means 
of a screw 52 which extends through a threaded 
hole in the head and into a socket in sleeve 4f. 
The head may be removed and interchanged with 
another one by merely loosening screw 52. The 
head is counterbored around passages 50 and 5 
and an annular recess 53 is formed in the head 
inWardly of each counterbore. Rubber or other 
resilient Suckers 54 are formed with annular 
flanges to Snap into the recess 53, by which means 
the suckers are held against accidental displace 
ment but are readily removed and replaced when 
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4. 
necessary. The passages 59 and 5 are so spaced 
apart that when the suckers 54 are in place they 
are separated from each other by a distance no 
greater than the diameter of the suckers, this 
relationship having an important bearing upon. 
the functioning of the device. 
Midway between the passages 5 and 5 and 

in the same plane therewith I provide a threaded 
opening for the reception of a roundheaded screw 
55, hereinafter sometimes called an abutment. 
This screw is adjusted So as to project any re 
quired distance from the periphery of the sucker 
head, and is held in position by means of a set 
screw 56. Ordinarily, screw 55 is set to project 
from the head as far as, or slightiy further than, 
the Suckers 54 before suction is made effective. 
After suction is applied the suckers contract axi 
ally, increasing the distance which the Screw 55 
projects beyond them. A pair of cheeks 38 hav 
ing circular curvature on approximately the same 
radius as the effective radius of the Suckers, to 
gether constitute a body for imparting a prede 
termined curvature to the rear portion of the 
sheet as it is rolled up. 

In Fig. 4 the uppermost sheets of the pile are 
shown fluffed up and contacting suckers 54 and 
abutment 55 before the vacuum is On. In Fig. 6 
the vacuum is on and the Suckers are contracted 
axially and expanded laterally. Also, because of 
their high degree of resilience they have adjusted 
themselves to the curvature of the top sheet pro 
duced by suction on either side of the abutment. 
As herein indicated there are distinct corruga 
tions in the sheet, running in the fore and aft 
direction, that is to say, at right angles to the 
axis of the sucker head, and as illustrated at 
right angles to the rear edge of the sheet. These 
corrugations are localized, that is they occupy 
relatively small portions of the length of that 
edge of the sheet in which they are formed. 
When the sheet has been thus gripped, as in Figs. 
1 and 6, hub 29 is turned clockwise from the po 
Sition of Fig. 1 to that of Fig. 2, hub 3 remain 
ing fixed. Pinion 6, junning upon sector 8, is 
thereby turned on its stud 43 in the clockwise 
direction and gear 5 is turned in the counter 
clockwise direction, so that the sheet is rolled 
up as shown in Fig. 2. The parts may be so de 
signed, that the body of the sheet, including its 
front edge, is undisturbed, or so that the sheet 
is pulled back slightly. This rolled up condition 
of the sheet is illustrated in Figs. 7 and 8. 
A modified form of sucker head is illustrated 

in Fig. 9, wherein the head instead of having 
two Suckers disposed upon opposite sides of an 
abutment, has two abutment screws 69 disposed 
on opposite sides of a sucker 6. Screws 65 are 
held in adjusted position by set screws 62. In 
this case also a corrugation or corrugations are 
formed in the top sheet when the vacuum comes 
O 
Another modified form is shown in Figs. 10 

and 11, where the sucker head 63 is an all metal 
head having two sets of ports 64, three in each 
Set, with an abutment 65 between the sets. Here 
the effect, when suction is on, is similar to that 
illustrated in Fig. 6. 

Still another form of head is illustrated in 
Figs. 12 and 13. In this case also the head 66 
is all metal. It has three equally spaced abut 
ments 67, 68 and 69 with a sucker 70 between the 
center abutment 68 and each of the side abut 
ments 67 and 69. The suckers are telescop 
ing suckers and comprise cylindrical plungers 
7 biased outwardly by means of springs 72. Be 
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fore suction is applied, the suckers O may extend 
outwardly further than the abutments 67, 68 and 
69, but as soon as suction is applied, and the 
sucker ports are closed by contact with a sheet, 
the plungers move inwardly against the action 
of springs 72 until stopped by contact with end 
wall. 73, at which time they will be in the posi 
tion illustrated in Fig. 13. Here the effect is sub 
stantially double that in Fig. 9. - 
When a pair of flexible suckers is spaced sub 

stantially as illustrated herein, that is, by a dis 
tance no greater than the diameter of one of 
them, the vacuum exerted through each sucker 
tends to form in the sheet at that point what 
may be termed a circular blister, but if the suck 
ers are close enough together the flexing of each 
one is modified by the flexing of the other, with 
the result that these blisters are converted into 
a corrugation or corrugations extending at right 
angles to the adjacent edge of the sheet. While 
a corrugated contour formed in this Way is very 
beneficial, the effect is considerably accentuated 
by the interposition between the suckers of a fixed 
abutment in accordance with the preferred forms 
of the invention, or by the use of two fixed abut 
ments, one on either side of a sucker. 
As previously explained, the corrugations pro 

vide definite paths for flow of fluffing air under 
the top sheet and well into the body of the sheet, 
which improves the preliminary separation of the 
top sheet from the one next below, but the cor 
rugations also contribute stiffness to the rear 
edge of the sheet and do not interfere with the 
rolling up of that edge. In fact, the combined 
effect of corrugating and rolling up results in 
superior separation of sheets and gives great 
stability to the gripped edge of the sheet, so that 
the sucker head maintains excellent control of 
the sheet while the sheet is being unrolled for 

: 40 forwarding purposes, and while the forwarding 
blast is effective. 
A single Sucker head of the type herein dis 

closed is very efficient for the separation and 
feeding of small and medium sized sheets, but 
for large sheets it is desirable to employ two 
or more sucker heads with accompanying air 
blasts, suitably distributed across the width of 
the pile. 
Having thus described my invention, I claim: 
1. The method of separating sheets from the 

top of a supply comprising gripping the topmost 
sheet by suction near an edge thereof, forming 
localized corrugations perpendicular to the edge 
portion of the sheet in the region of said gripped 
portion, and moving the gripped portion to form 
a curved contour in the sheet extending in a di 
rection parallel to said edge. 

2. The method of separating sheets from the 
top of a supply comprising gripping the topmost 
sheet by suction near its rear edge, forming 
localized corrugations perpendicular to the edge 
of the sheet in the region of the gripped portion, 
raising and tilting the gripped portion to form in 
the portion of the sheet directly in front of said 
gripped portion an upwardly curved contour ex 
tending in a direction parallel to said rear edge, 
and blowing air forwardly under the curved up 
sheet. 

3. The method of separating sheets from the 
top of a supply comprising preliminarily separat 
ing an edge portion of the upper sheets of the 
supply, thereby elevating the topmost sheet of 
the supply, gripping the topmost sheet by Suction 
near its preliminary separated and raised edge 
while said edge remains thus raised, pressing on 
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the topmost sheet at a point adjacent to the 
gripped portion thereby forming localized corru 
gations in the topmost sheet perpendicular to 
said edge and holding the Second sheet away from 
the sheet gripper, and moving the gripped por 
tion to form a Curved contOur in the sheet ex 
tending in a direction parallel to Said edge. 

4. The method of separating sheets from the 
top of a supply comprising preliminarily separat 
ing an edge portion of the upper sheets of the 
supply, thereby elevating a plurality of the upper 
sheets of the supply, pressing On the topmost 
sheet with force insufficient to fully compress the 
preliminarily separated sheets, gripping the top 
most sheet by suction adjacent to the pressing 
point and lifting the gripped portion above the 
level of the pressing point while said preliminary 
separating action continues, and simultaneously 
raising and tilting the gripped portion in a direc 
tion perpendicular to said edge. 

5. The method of separating and feeding sheets 
from the top of a pile comprising pneumatically 
fluffing a rear edge portion of the upper sheets 
of the pile, gripping the topmost sheet by suction 
near its rear edge while the pile is fluffed and 
simultaneously forming localized corrugations in 
said topmost sheet in the region of its gripped 
portion, raising and tilting said gripped portion 
and simultaneously rolling up the portion of the 
sheet while thus corrugated directly in front of 
said gripped portion around a curved body, blow 
ing air forwardly under the rolled up sheet, hold 
ing the next sheet against forward movement, 
and moving the topmost sheet forwardly along 
the top of said pile. 

6. The method of separating and feeding sheets 
from the top of a pile comprising pneumatically 
fluffing the rear edge portion of the upper sheets 
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of the pile, gripping the topmost sheet by suction 
near its rear edge while the pile is fluffed and 
simultaneously forming localized corrugations in 
said topmost sheet in the region of the gripped 
portion, raising and tilting said gripped portion 
and simultaneously rolling up the portion of the 
sheet directly in front of said gripped portion 
around a curved body, maintaining said corruga 
tions in the sheet during at least a part of said 
raising and tilting movement, blowing air for 
wardly under the rolled up sheet, holding the 
next sheet against forward movement, and mov 
ing the topmost sheet forward along the top of 
Said pile. 

7. The method of separating and feeding sheets 
from the top of a pile comprising pneumatically 
fluffing a rear edge portion of the upper sheets of 
the pile, gripping the topmost sheet by suction 
near its rear edge while the pile is fiuffed and 
simultaneously forming localized corrugations in 
said topmost sheet in the region of the gripped 
portion, raising and tilting said gripped portion 
and simultaneously rolling up the portion of the 
sheet directly in front of said gripped portion 
around a curved body, blowing air forwardly 
under the rolled up sheet, holding the next sheet 
against forward movement, and unrolling the 
rolled up portion of the sheet to move the sheet 
forwardly along the top of the pile. 

8. The method claimed in the preceding claim, 
characterized by the fact that said corrugations 
are maintained in the sheet during said rolling up 
and unrolling movements. 

9. In mechanism for separating the topmost 
sheet of a supply, a pair of movable flexible suick 
ers spaced apart less than the width of one of 
them, and adapted simultaneously to grip said 
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topmost sheet along an edge thereof and impart 
a localized wavy contour thereto, and means for 
raising and tilting said pair of suckers while grip 
ping a sheet to roll up a portion of the Sheet ad 
jacent said suckers whiie retaining said wavy 
Contour, and Carry said edge upward and toward 
the opposite edge of the sheet. 

10. In sheet separating mechanism a pair of 

5 

closely spaced movable flexible suckers arranged 
in transverse alignment to grip a sheet near its 
edge and impart a wavy contourthereto, means 
for causing said suckers to grip a sheet and to 
move the gripped portion thereof, and a curved 
body adjacent said suckers and movable there 
With, adapted to contact a gripped sheet to form 
a curve therein. 

11. A sheet separating suction device compris 
ing a suction head having a plurality of sheet 
corrugating elements mounted therein, including 
suction gripper means and rigid abutment means, 
a means of one kind being arranged on each side 
of a means of the other kind, whereby corruga 
tions in a sheet are positively formed said suc 
tion head presenting a clear path for air at right 
angles to the adjacent edge of the sheet and in 
line With said suction gripper means. " . . 

12. A device as claimed in the preceding claim 
including means for adjusting the relative level of 
said gripper means and said abutment means. 

13. A sheet separating suction device compris 
ing a revoluble suction head, a pair of flexible 
Suckers mounted therein, and an abutment 
mounted in said head between said suckers ar 
ranged to contact and displace a portion of a 
sheet held by said suckers, thereby forming cor 
rugations in the sheet which remain therein while 
the head is being revolved. 

14. A device as claimed in the preceding claim, 
Wherein said flexible Suckers are Spaced apart 
less than the width of one of then. 

15. A sheet separating Suction device compris 
ing a suction head, a flexible sucker mounted 
therein, and two abutments mounted in said head, 
one. On each of the Opposite Sides of Said Sucker, 
arranged to contact and displace a portion of a 
sheet held by said sucker said suction head pre 
Senting a clear path for air inline with Said sucker 
at right angles to the line connecting said abut 
ments whereby a corrugation is formed in the 
sheet through which fluffing air may be blown. 

16. In mechanism for separating and feeding 
sheets from the top of a supply, a revoluble suc 
tion head mounted for movement in the direction 
of feed, a flexible Sucker mounted therein adapted 
to grip a sheet near its rear edge, an abutment ar 
ranged adjacent said Sucker laterally of said direc 
tion of feed and adapted in conjunction. With said 
sucker to form in a gripped sheet a localized cor 
rugation extending in the direction of feed, the 
axis of revolution of said suction head being dis 
posed above the said sucker at the time suction be 
comes effective to grip the Sheet and means for 
moving said suction head to simultaneously raise, 
tilt and advance said Sucker. 

17. The method of separating paper sheets from 
he top of a pile, Which comprises pneumatically 
fiuffing an edge portion of the upper sheets of the 
pile, thereby introducing air between adjacent 
sheets and elevating the same, gripping the top 
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8 
sheet by suction near said edge while it remains 
thus elevated, and simultaneously forming in that 
sheet localized corrugations substantially perpen 
dicular to said edge providing a clear path for air 
toward the body of the sheet, thereby providing 
space for the entry of additional air between the 
top sheet and the next sheet of the pile for fur 
ther separating the top sheet, and lifting the 
gripped corrugated portion of the top sheet to still 
further separate the same from the next sheet. 

18. The method of separating paper sheets from 
the top of a pile, which comprises pneumatically 
fluffing an edge portion of the upper sheets of the 
pile, thereby introducing air between adjacent 
sheets and elevating the same, gripping the top 
sheet by suction near said edge While it remains 
thus elevated, and simultaneously forming in that 
sheet localized corrugations substantially perpen 
dicular to said edge, thereby providing space for 
the entry of additional air between the top sheet 
and the next sheet of the pile for further Sepa 
rating the top sheet, lifting the gripped corru 
gated portion of the top sheet to still further Sep 
arate the same from the next sheet, blowing air 
baneath said portion and advancing the sheet by 
movement of Said portion. 

19. A sheet separating device comprising a suc 
tion head, a pair of flexible suckers mounted 
therein and Spaced apart a distance less than the 
Width of one of then, and an abutment mounted 
in Said head betWeen Said Suckers arranged to 
Contact and displace a portion of a sheet held by 
said suckers, thereby forming localized corruga 
tions in the sheet. 

20. A sheet separating suction device as defined 
in claim 11, comprising means for applying a coin 
bined raising and tilting movement to the said 
Sheet corrugating elements in a direction to form 
a curve in the sheet extending transversely to 
Said corrugations. 

21. The method of separating sheets from the 
top of a Supply, comprising gripping the top sheet 
by suction near an edge thereof, forming localized 
corrugations at an angle to said edge in the region. 
of the gripped portion, and tilting the gripped 
portion to form a Curve in the sheet extending 
transversely to the direction of said corrugations, 

22. A sheet separating suction device as defined 
in claim 11, comprising means for applying a com 
bined raising and tilting movement to the said 
Sheet corrugating elements in a direction to form 
a curve in a gripped sheet extending transversely 
to Said corrugations, and a body associated with 
3aid corrugating elements adapted to assist in 
forming said curve. 

23. A sheet separating suction device as defined 
in claim 13, comprising a body revoluble with said 
suction head adapted to assist in curving a sheet 
when said head is revolved, the curve in the sheet 
extending transversely of said corrugations. 

24. A sheet separating suction device as defined 
in clain 19 comprising means for applying a com 
bined raising and tilting movement to said suckers 
and said abutment. in a direction to form a curve 
in a sheet extending transversely to said corruga 
tions, and a body associated with said suckers and 
said abutment adapted to assist in forming said 
CurWe. 

CHARLES W. HARROLD. 


