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(57) Abréegée/Abstract:

The present invention Is directed to a sheet feeding apparatus and method. In particular this invention comprises a sheet feeding
apparatus having a first conveyance member (36), a second conveyance member (44), and a sheet bending member (26). The

first conveyance member (36) conveys a sheet from a source of sheets at the first speed. The second conveyance member
positioned near the first conveyance member, and conveys the sheets away from the first conveyance member at a second

(44) Is
speed

that is less than the first speed of the first conveyance member. The sheet bending member (26) Is positioned to engage the sheet

as the sheet moves from the first conveyance member to the second conveyance member. The sheet bending member er
the sheet to produce a gap between the tall end of the sheet and the second conveyance member. The lead edge of tr

adjacent sheet from the first conveyance member Is then fed into the gap. The apparatus also comprises a conveyance m
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ember

for conveying a stream of overlapping sheets to the printing press. The conveyance member can have at least two portions pivotally
connected to one another with at least one of the portions pivotally connected to the source of the stream of overlapping sheets.
The conveyance member Is constructed so that the portions can retract from the printing press in respect of pivotal connections.
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(54) Title: METHOD AND APPARATUS FOR OVERLAPPING SHEETS IN A SHEET FEEDER AND PROVIDING THE

OVERLAPPED SHEETS TO A PRINTING PRESS

(57) Abstract: The present invention
is directed to a sheet feeding apparatus
and method. In particular this invention
comprises a sheet feeding apparatus
having a first conveyance member
(36), a second conveyance member
(44), and a sheet bending member
(26). The first conveyance member
(36) conveys a sheet from a source of
sheets at the first speed. The second
conveyance member (44) is positioned
near the first conveyance member, and
conveys the sheets away from the first
conveyance member at a second speed
that is less than the first speed of the
first conveyance member. The sheet
bending member (26) is positioned to
engage the sheet as the sheet moves
from the first conveyance member to

the second conveyance member. The sheet bending member engages the sheet to produce a gap between the tail end of the sheet
and the second conveyance member. The lead edge of the next adjacent sheet from the first conveyance member is then fed into
the gap. The apparatus also comprises a conveyance member for conveying a stream of overlapping sheets to the printing press.
o The conveyance member can have at least two portions pivotally connected to one another with at least one of the portions pivotally
connected to the source of the stream of overlapping sheets. The conveyance member is constructed so that the portions can retract

from the printing press in respect of pivotal connections.
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Title: Method And Apparatus For Overlapping Sheets In A Sheet Feeder
And Providing The Overlapped Sheets To A Printing Press

FIELD OF THE INVENTION
[0001] This invention relates to a method and apparatus for overlapping
sheets in a sheet feeder. This invention also relates to providing the stream of

overlapped sheets to a printing press.

BACKGROUND OF THE INVENTION

[0002] There are known sheet feeding apparatus available fo take a
web from a roll of paper, cut the web into individual sheets, and then arrange
the cut sheets in an overlapping or shingle fashion. Traditionally, the lead
sheets of the shingled stream of such apparatus are on the bottom of the
overlapped sheets. In other words, each cut sheet has its rear edge

overlapped by the lead edge of the next adjacent sheet cut from the sheeter.

[0003] A printing press is designed to receive, however, a "reverse
shingle" stream of sheets wherein the lead sheets of the shingled stream are
on the top of the overlapped sheets. In other words, the rear edge of a cut
sheet overlaps the lead edge of the next adjacent sheet cut from the sheeter.
At least from a cost perspective, it is desirable to use a roll of paper as a

source of cut sheets for a printing press.

[0004] In the past sheet feeding apparatus have accomplished "reverse
shingling" by providing a vacuum stream feeder that acts to pick up the cut

sheets one at a time from the sheets as they are being loaded into the printing

Dress.

SUMMARY OF THE INVENTION

[0005] The present invention is directed to a sheet feeding apparatus
and method suitable for use with a printing press. In particular, this invention
comprises a sheet feeding apparatus having a first conveyance member, a
second conveyance member, and a sheet bending member.

[0006] The first conveyance member conveys or transports a sheet
from a source of sheets at a first speed. The second conveyance member Is

positioned near the first conveyance member, and conveys or transports the
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sheet away from the first conveyance member at a second speed that Is less
than the first speed of the first conveyance member.

[0007] "~ The sheet bending member is positioned to engage the sheet as
the sheet moves from the first conveyance member to the second
conveyance member. The sheet bending member engages the sheet to
produce a gap between the tail end of the sheet and the second conveyance
member. The lead edge of the next adjacent sheet from the first conveyance
member is then fed into the gap. Since the speed of the next adjacent sheet is
the speed of the first conveyance, which is greater than the speed of the
sheet having the gap that is now on the second conveyance, the lead edge of
the next adjacent edge is fed into the gap.

[0008] The sheet bending member can comprise a sheet feeding roller
and a forming roller. These rollers cooperate with one another 1o produce the
gap. The sheet feeding roller can also assist In feeding the sheet to the
second conveyance member. The sheet feeding roller and the forming rolier
are positioned to sequentially engage the sheet. For the embodiment
disclosed the forming roller is positioned to engage the sheet after the sheet
feeding roller. In the embodiment‘disclosed the sheet feeding roller and the
forming roller cooperate to curl the sheet to produce the gap between the tail
end of the sheet and the second conveyance member.

[0009] Moreover, the forming roller is positioned generally above the
sheet feeding roller but with its lower edge below the upper edge of the sheet
feeding roller. The sheet feeding roller can have a larger diameter than the
diameter of the forming roller.

10010] The invention also provides for a method of overlapping sheets
in a stream of sheets in a sheet feeder. The method comprises fransporting a

sheet from a source of sheets, bending the sheet to produce a gap between

~ the tail end of the sheet and the transporting means, and feeding the lead

edge of the next adjacent sheet into the gap.
[0011] The bending of the sheets can be accomplished by sequentially
feeding a sheet through at least two rollers as previously mentioned, and, for

one embodiment of the invention, by sequentially feeding the sheet through
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the sheet feeding roller and the forming roller. These rollers cooperate to curl
the sheet to produce the gap.

[0012] To feed the lead edge of the next adjacent sheet into the gap,
the sheet is transported from the first conveyance member to the second
conveyance member. As previously mentioned, the second conveyance
member has a speed that is less than the speed of the first conveyance
member. Accordingly, the speed of the sheet as it rides on the second
conveyance member is less than the speed of the next adjacent sheet from
the first conveyance member. Hence the lead edge of the faster next adjacent
sheet is fed into the gap.

[0013] This invention also provides for a sheet feeding apparatus for
transporting a stream of overlapping sheets to a printing press. The apparatus
comprises a conveyance member for conveying the stream of overlapping
sheets to the printing press. The conveyance member can have at least two
portions pivotally connected to one another and with one of the portions
pivotally connected to the source of the stream of overlapping sheets.

[0014] The apparatus also has a lifting member connected to the
conveyance member to raise and lower the conveyance member about the
pivotal connection to the source of the stream of overlapping sheets. The
lifting member can be a hydraulic lift. In an embodiment of the invention the
lifting member is connected to the portion of the conveyance member pivotally
connected to the source of the stream of overlapping sheets.

[0015] In operation, when the conveyance member is in a lowered
position a portion of the conveyance member away from the portion pivotally
connected to the source of the stream of overlapping sheets can be swung

upwardly about the pivotal connection between the portions.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] For a better understanding of the present invention and to show
more clearly how it would be carried into effect, reference will now be made,
by way of example, to the accompanying drawings that show a preferred

embodiment of the present invention, and in which:
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[0017] Figure 1 is a schematic view of a sheet feeding apparatus
feeding a reverse shingled stream into a printing press;
[0018] Figure 2 illustrates an overlapping or shingled stream from a
prior art sheet feeding apparatus;
[0019] Figure 3 is a schematic view of the sheet feeding apparatus of

this invention for producing a reverse shingle stream of overlapping sheets;

[0020] Figure 4 is a cross sectional view taken along the ines 4-4 of
Figure 3;
[0021] Figures 5-10, inclusive, schematically illustrate the overlapping

of the sheets in a "reverse shingle" manner as provided by this invention;

[0022] Figure 11 is a schematic view of a conveyor portion of the sheet

feeding apparatus in a lowered position relative to the printing press; and

10023] Figure 12 is a schematic view of the conveyor portion of the
sheet feeding apparatus in the lowered and retracted position relative to the

printing press.

[0024] Figure 13 is a schematic view of an alternative conveyor portion
of the sheet feeding apparatus, shown in an engaged position with the printing

press.

[0025] Figure 14 is a schematic view of the apparatus of Figure 13,
showing the conveyor portion in a raised ana retracted position relative to the

printing press.

[0026] Figure 15 is a schematic view of a fesioon provided In

accordance with the present invention.

[0027] Figure 16 is an isometric view of a device for redirecting paper

web traveling between components of the sheet feeder apparatus.
[0028] Figure 17 is a schematic view of the device of Figure 16.

[0029] Figures 18, 20, and 22 are top plan views of optional equipment

lay-out configuration for the sheet feeder apparatus.
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[0030] Figures 19, 21, and 23 are front elevation views corresponding

to Figures 18, 20, and 22, respectively.

DETAILED DESCRIPTION OF THE INVENTION

[0031] A sheet feeding apparatus 10 is generally disclosed in Figure 1.
The apparatus 10, as illustrated, comprises, generally, a roll of paper 12, a
housing 14, to receive a web 16 from the roll of paper 12 and cut the web into
individual sheets, and a conveyance, indicated generally at 18, o convey or
transport the cut sheets as a shingled stream 20 for further processing. In the
embodiment disclosed in Figure 1, the shingled stream 20 is conveyed to a
printing press 22. The housing 14 can retain a sheet cutter or sheeter 24 to
cut the web 16 into sheets for the shingled stream 20, and a sheet bending
member, indicated generally at 26 to overlap the cut sheets, as will hereinafter

be described.

[0032] Referring to Figure 1 the roll of paper 12 provides a web 16 that
is fed into housing 14 as at 28. The web 16 is transported through a series of
rollers 30 to housing 14. Within housing 14 the web 16 is transported through
another series of rollers 32 to a first sheet feeding roller 34 that directs the
web 16 to the sheeter 24. The roll of paper 12 and the rollers 30 can be
housed in a separate housing 35. Rollers 30 and 32, and first sheet feeding
roller 34 are operated to transport the web 16 from the roll of paper 12 to the

sheeter 24 at a controlled speed.

[0033] As best illustrated in Figure 3, rollers 32 and first sheet feeding
roller 34 within housing 14 feed the web 16 to a first conveyance member 36
of the conveyance 18 of the sheet feeding apparatus 10. The first conveyance
member 36 comprises a table of fast moving belts 38 (see Figure 4) that
receive the controlled infeed of the web 16. The surface speed of the belts 38
is slightly greater than the speed of the controlled infeed of the web 16 and
this produces an overfeeding effect as the portion of the web 40 on belts 38
takes up the speed of the belts 38 of the first conveyance member 36. Once a
desired length of the web 40 has been fed onto the fast belts 38 the web is cut

off by the sheeter 24. The cut sheet 42 is now free from the web and is able to
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pick up the entire speed of the fast moving belts 38. The sheeter 24 thereby

provides a source of cut sheets 42 to the conveyance 18.

[0034] The conveyance 18 of the sheet feeding apparatus 10 also
comprises a second conveyance member 44 that comprises a table of slow
moving belts 46 (see Figure 4), at least compared to the speed of the belts 38

of the first conveyance member 36.

[0035] As illustrated in Figure 2 (prior art), in a known sheet feeding
apparatus, cut sheets 242 are transported from fast moving belts of a first
conveyance member to slow moving belts 246 of a second conveyance
member 244, traveling in the direction of arrow 249. As a sheet moves onto
the table of slow moving belts 246 it takes the speed of the slow moving belts
246 and slows down. The next adjacent sheet that was just cut from the
sheeter is still traveling over the fast moving belts. As the next adjacent sheet
is transported to the slow moving belts 246, its speed is temporarily greater
than the speed of the sheet that has previously moved onto the slow moving
belts 246. This forms a stream of overlapped sheets 252, by allowing the next
adjacent sheets from the sheeter to overlap the sheets on the slow moving
belts 246 so that the leading edge 251 of each next adjacent sheet rests on
top of the trailing edge 253 of each previously fed sheet, as at 250. In other
words. each overlapping sheet 252 has its trailing edge 253 overlapped by the

lead edge 251 of the next adjacent sheet cut from the sheeter.

[0036] Printing presses, for example 22, in Figure 1, are designed to
receive, however, a stream 20 of overlapped sheets 52 wherein the leading
edge 51 of each next adjacent sheet is shingled underneath the trailing edge
53 of a previously fed sheet, as illustrated, for example, at 50 in Figure 3. To
achieve a "reverse shingle" overlap in a stream 20 of sheets 52 the sheet
bending member 26 is provided, as illustrated in Figure 3, and Figures 5-10,

inclusive.

[0037] The sheet bending member 26 is positioned to engage a cut
sheet 42 as the sheet moves from the first conveyance member 36 to the

second conveyance member 44. In particular, as illustrated in Figure 3 and In
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more detail in Figures 5-10, the bending member 26 engages a particular cut
sheet 54 to produce a gap 56 between the tail end 58 of the sheet 54 and the
second conveyance member 44. The gap 56 is sufficient in extent to receive
therein the lead edge 60 of the next adjacent sheet 62, as will be described In

more detall.

[0038] With particular reference to Figures 5-10, the sheet bending
member 26 can comprise a second sheet feeding roller 64 and a forming
roller 66. The second sheet feeding rolier 64 can rotate about the same drive
axis 68 for the slow moving belts, as illustrated in Figure 4. Ti'le second sheet
feeding roller 64 and the forming roller 66 are positioned o sequentially
engage the sheet 54 as the sheet moves from the fast belts 38 of the first
conveyance member 36 to the slow belts 46 of the second conveyance
member 44. For the embodiment disclosed, the forming roller 66 is positioned
to engage the sheet 54 after the sheet feeding roller 64. Also, as illustratedq,
the forming roller 66 is positioned generally above the second sheet feeding
roller 64, but with its lower edge 70 below the level of the upper edge 72 of
the second sheet feeding roller 64. This produces, as will hereinafter be
described, a bend in the sheet of paper 54 to produce the gap 56. Also, as
illustrated, the diameter of the second sheet feeding roller 64 is larger than the
diameter of the forming roller 66. A limiting block 67 may be provided above
the second sheet feeding roller 64, and adjacent to the forming roller 66 to

limit the amount of bend produced in sheet 54.

[0039] The operation of the sheet feeding apparatus 10 and the method
for overlapping sheets will now be described in detail making reference to
Figures 5—10. In particular, as illustrated in Figure 5, a sheet 54 from the fast
moving belts 38 of the first conveyance member 36 has been substantially
transported or conveyed to the slow moving belts 46 of the second
conveyance member 44 so that a trailing portion 74 of the sheet 54 is still
passing through the second sheet feeding roller 64 and the forming roller 66
of the bending member 26. As more of the sheet 54 is fed onto the slow

moving belts 46 of the second conveyance member 44 the speed of the sheet
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54 slows to match the speed of the slow moving belts 46. The speed of the
sheet can match that of belts 46 once all of the sheet 54 is on the belts 46 of
the second conveyance member 44. In Figure 5, however, the speed of the
sheet 54 is slowing so that its speed is slower than the next adjacent sheet 62
on the fast moving belts 38 of the first conveyance member 36. As the sheet
54 passes through the forming roller 66 and second sheet feeding roller 64,
and because of the positioning of these rollers with respect to one another,
the rear edge or tail end 58 of the sheet 54 bends away from the éecond
conveyance member 44, as illustrated in Figure 6. In particular, the second
sheet feeding roller 64 and the forming roller 66 cooperate to curl the sheet as
it passes therethrough, which produces the gap 56 at the rear edge or tail end
58. The amount that sheet 54 can be curled is limited by the limiting block 67.
The tail end 58 of the sheet 54 can only curl away from roller 64 of the second

conveyance member 44 to the extent that space Is provided between the
roller 64 and the limiting block 67.

[0040] The next adjacent sheet 62 from the first conveyance member
36 is traveling at the speed of the fast belts 38 of such member. This faster
speed drives the next adjacent sheet 62 into the gap 56 produced by the
bending of the tail end 58 of the sheet 54 so that the sheet 54 overlaps the
next adjacent sheet 62. As the sheet 64 is fed progressively onto the slow
moving belts 46 of the second conveyance member 44, the sheet 62 is fed
further into the gap 56 due to its still higher speed (see Figure 9). As
illustrated in Figure 10, a portion of the next adjacent sheet 62 is still engaging
the fast moving belts 38 of the first conveyance member 36, and so that sheet
will be fed progressively further into the gap 56 until it too has been fed fully
onto the slow moving belts 46 of the second conveyance member 44 and

taken up the same speed as the sheet 54.

[0041] This progress is repeated for each of the sheets, namely,
transporting cut sheets from the source of sheets, namely, the sheeter 24,
bending a particular sheet 54 to produce a gap 56 between the tail end 58 of

the sheet 54 and the transporting means, namely the conveyance 18, and
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feeding the lead edge 60 of the next adjacent sheet 62 into the gap 56
produced. In this manner a stream 20 of "reverse shingle" overlapped sheets
52 is produced, traveling in the direction of arrow 49. As illustrated in Figure 3
a stop wheel 76 can be provided to stabilize the stream 20 of reverse shingled
sheets 52 and dampen any residual speed the sheets might have from the

fast moving belts 38 of the first conveyance member 36.

[0042] As illustrated in Figure 1 the sheet feeding apparatus 10 feeds a
reverse shingled stream 20 of sheets 52 to the printing press 22. It might be
desirable in some situations, however, to pass the sheets through the printing
press 22 a number of times. For example, additional colors might be required
and therefore a number of runs through the printing press 22 would be

desired.

[0043] The first run would occur as the sheets are fed into the printing
press 22 from the sheet feeding apparatus 10, as previously described. To
make a second pass through the printing press 22, the second pass (or any
subsequent passes) must be made from the sheets that have already been
cut and loaded into the printing press 22 on the first pass. It is desirable in this
situation to retract the second conveyance member 44 from the loading area

of the printing press 22.

[0044] As illustrated in Figure 1, 11, and 12, the second conveyance
member 44 that conveys the reverse shingled stream 20 of sheets 52 from
the sheet bending member 26 to the printing press 22 can be pivotally
connected, as at 78, to the upstream supply of the overlapping sheets
(namely, housing 14). Moreover, the second conveyance member 44 can be
comprised of a number of portions pivotally connected to one another, and In
the embodiment illustrated comprises at least two portions 80, 82 that are

pivotally connected together as at 84.

[0045] A lifting member. 86, such as, for example, a hydraulic lift, can
be connected to the second conveyance member 44 to raise and lower the
second conveyance member 44 about the pivotal connection 78 to the

upstream supply of the stream 20 of overlapping sheets 52. In the
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embodiments disclosed the lifting member 86 is connected to the portion 82 of
tHe conveyance member that is pivotally connected to the upstream supply of

the overlapping sheets.

[0046] Accordingly, in operation when at least a second pass through
the printing press 22 is desired, the conveyance member 44 is lowered (as
illustrated in Figure 11). The portion 80 of the conveyance member 44 that Is
away from the portion 82 of the conveyance member 44 that is pivotally
connected to the upstream supply of the overlapping sheets can be swung
upwardly above the pivotal connection 84 (as illustrated in Figure 12). This
retracts the second conveyance member 44 of the sheet feeding apparaius

10 away from the printing press 22.

[0047] Referring now to Figure 13, in an alternative embodiment for
retracting the second conveyance member 44, lifting member 86 comprises
an hydraulic cylinder 90 and a support strut 92. Cylinder 90 extends between
pivot mounts 94 and 95, which are fixed to the housing 14 and to the second
portion 82 of second conveyance member 44, respectively. Strut 92 extends
between pivot mounts 97 and 98, which are fixed to the housing 14 and to the

first portion 80 of the second conveyance member 44, respectively.

[0048] Referring now to Figure 14, the second conveyance member 44
may be retracted away from the press 22 by extending the hydraulic cylinder
90. Such extension causes the second portion 82 of the second conveyance
member 44 to swing upward, about the pivot 78. As this motion occurs, strut
92 serves to swing the first portion 80 of the second conveyance member 44
downwards, about the pivot 84. At full extension of the cylinder 90, the second
conveyance member 44 is neatly folded up and held securely in place against

the housing 14 (see Figure 14).

[0049] Referring now to Figure 15, the housing 35 may be provided to
house the roll of paper 12 and the rollers 30, as described previously. Rollers
30 take up the web 16 from the roll of paper 12, and direct the web 16 to the
sheeter 24. It may be advantageous to provide an isolating buffer zone 100
for the web 16 between the roll 12 and the sheet 24. The buffer zone 100 may
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stabilize the speed and tension of the supply of the web 16 to the sheet 24,
and may compensate for the inertia of the roll 12, particularly when starting

and stopping the roll 12.

[0050] In one embodiment, a buffer zone 100 is provided in housing 35
in the form of a festoon 102. The festoon 102 has a series of upper rollers 30a
fixed to a stationary support 104, and a series of lower rollers 30b attached to
a carriage 106. The web 16 is fed alternately through the upper rollers 30a
and the lower rollers 30b. The carriage 106 is movable between raised and
lowered positions 108 and 110, respectively. The carriage 106 slides along
vertical rails 112 extending between the stationary support 104 and the base
105. Biasing means 114, such as tension springs, may be provided to bias the

carriage 106 towards the lowered position 110.

[0051] In operation, the web 16 extending between successive upper
and lower rollers 30a, 30b of the festoon 102 provides a buffered supply of
web 16 to the sheeter 24. Furthermore, the biasing means 114 of the festoon
102 can maintain a desired amount of tension on the web 16, even If, for

example, the roll 12 ran empty.

[0052] It is appreciated that to install the various components of
apparatus 10 in front of a press 22 may require a considerable length of floor
space. This may be particularly true when the equipment is arranged so that

the web 16 travels from the roll 12 to the press 22 along a straight line.

[0053] In some cases, it may desirable to install the equipment in a
configuration other than along a straight line. Such a configuration may

require that the direction of travel of the web 16 be altered, for example, by
90°.

[0054] Referring now to Figures 16 and 17, the apparatus 10 may be
further provided with a turn bar 120 for changing the direction of travel of the

web 16. In one embodiment, the turn bar 120 has a hollow tube 122 with an

outer surface 124 which is provided with perforations 126. The tube 122 is
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capped at both ends, and the interior length of the tube 122 is divided into a

central chamber 128 and a series of outer chambers 129, by seals 130.

[0055] Air is supplied to the central chamber 128 through ducts 132
connected to a header 136, which in turn is connected to a pressure regulated
air supply. The ducts 132 may be provided with valves 134, which may be

opened or closed to provide air (or not) to any one or more of the outer
chambers 129.

[0056] In operation, the turn bar 120 may be oriented at 45° {o the
incoming direction of the web 16, in a plane which is substantially coplanar
with the web 16. The web 16 may travel around the outer surface 124 of the
turn bar 120, so that the direction of the web 16 leaving the turn bar 120 is at
90° to that of the incoming direction. The egress of air through the
perforations 126 provides a cushion of air between the web 16 and the o'uter
surface 124 of the turn bar 120, so that the web 16 may glide smoothly over
the turn bar 120. The valves 134 may be opened or closed according to the

width or the position of the web 16, relative to the outer surface 124 of the turn
bar 120.

[0057] Referring now to Figures 18 to 23, various equipment lay-out
configurations using turn bar 120 are possible.

[0058] In Figures 18 and 19, the top view and front view, respectively,
are shown for a 90° lay-out in which the turn bar 120 is provided In a

horizontal plane between the housing 14 and the housing 35.

[0059] In Figures 20 and 21, the top view and front view, respectively,

are shown for a 180° lay-out in which two turn bars 120 are provided In a

horizontal plane between housings 14 and 35.

[0060] In Figures 22 and 23, the top view and front view, respectively,
are shown for a 180° lay-out in which two turn bars 120 are provided in a

vertical plane between housings 14 and 35.
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[0061] It can be appreciated that variations to this invention would be

readily apparent to those skilled in the art, and this invention is intended to

include those alternatives.
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A sheet feeding apparatus comprising:

(a)

(b)

(c)

a first conveyance member for conveying a first sheet and a next
adjacent sheet from a source of sheets, the first conveyance member
having a first speed, the first and next adjacent sheets each having a
lead edge and a tail end opposite the lead edge;

a second conveyance member positioned near the first conveyance
member for conveying the first sheet away from the first conveyance
member, the second conveyance member having a second speed less
than the first speed; and

a sheet bending member positioned to engage the first sheet as the
first sheet moves from the first conveyance member to the second
conveyance member, the sheet bending member including a sheet
feeding roller to feed the first sheet to the second conveyance member
and a forming roller positioned to engage the first sheet in cooperation
with the sheet feeding roller to produce a gap between the tail end of
the first sheet and the sheet feeding roller into which the lead edge of

the next adjacent sheet from the first conveyance member can be fed.

The sheet feeding apparatus according to claim 1, wherein the sheet feeding

roller and the forming roller are positioned to sequentially engage the first

sheet.

The sheet feeding apparatus according to claim 2, wherein the forming roller

is positioned to engage the first sheet after the sheet feeding roller.

The sheet feeding apparatus according to any one of claims 1 to 3, wherein

the forming roller is positioned generally above the sheet feeding roller but

with its lower edge below the upper edge of the sheet feeding roller.

The sheet feeding apparatus according to any one of claims 1 to 4, wherein

the sheet feeding roller has a larger diameter than that of the forming roller.
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The sheet feeding apparatus according to any one of claims 1 to 5, wherein
the sheet bending member further comprises a limiting block provided above
the sheet feeding roller and adjacent the forming roller.

The sheet feeding apparatus according to any one of claims 1 to 6, wherein
the sheet bending member produces the gap between the tail end of the
sheet and the sheet feeding roller by curling the first sheet.

The sheet feeding apparatus according to any one of claims 1 to 7, wherein
the source of sheets is a sheeter into which a web from a roll is fed.

The sheet feeding apparatus of claim 8, wherein the first speed of the first
conveyance is greater than a third speed the web is fed into the sheeter.

The sheet feeding apparatus of claim 8 or 9, further comprising at least one
turn bar disposed between the sheeter and the roll and around which the web
travels, the web being fed to the turn bar from the roll in an incoming web
direction, wherein the turn bar is positioned substantially coplanar with the
web and oriented at an oblique angle relative to the incoming web direction.

A method of overlapping a stream of sheets in a sheet feeder, comprising:

(a) transporting a first sheet and a next adjacent sheet along a
conveyance from a source of sheets, the first and next adjacent sheets
each having a lead edge and a tail end opposite the lead edge;

(b) sequentially feeding the first sheet through first and second rollers of a
sheet bending member, the first and second rollers positioned to
cooperatively engage the first sheet to produce a gap between the tail
end of the first sheet and the first roller; and

(c) feeding the lead edge of the next adjacent sheet into the gap.

The method according to claim 11, wherein one of the first and second rollers

In step (b) is a sheet feeding roller for feeding the first sheet along the
conveyance.
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The method according to claim 12, wherein step (b) comprises sequentially
feeding the first sheet through the sheet feeding roller and a forming roller.

The method according to claim 13, wherein the sheet feeding roller and the

forming roller cooperate to curl the first sheet to produce the gap.

The method according to any one of claims 11 to 14, wherein step (c)
comprises slowing the speed of the first sheet so that the lead edge of the
next adjacent sheet can be fed into the gap.

The method according to claim 15, wherein step (c) comprises transporting
the first sheet from a first conveyance member to a second conveyance
member, and wherein the first conveyance member has a speed that is
greater than the speed of the second conveyance member.

The method according to claim 16, wherein bending of the first sheet occurs

as the first sheet is transported from the first conveyance member to the
second conveyance member.
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