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{(54) Pairing sheets

(57) A stream of sheets is converted
into a stream of registered pairs of
sheets by an apparatus comprising
two conveying paths 19, 23 of belts
extending between an input end 20
and exit end 21, the second conveying

path 23 of belts having a greater
length than the first path 19, and a
device arranged adjacent the input
ends the paths for directing the sheets
into alternate paths. Rollers 12 force
the belts of each path into
engagement with each of the sheets
in the first and second paths to impart
a new speed thereto, and the ends of
the first and second paths 19, 23 are
so arranged so that a sheet directed
through the second path 23 will be
deposited on a following sheet
directed through the first path 19.
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SPECIFICATION 65
Sheet handiing device
This invention relates to sheet handling devices
of the type which receive a flow of successive
sheets from a sheet processing apparatus, collect 70

the sheets into pairs of superimposed sheets and
discharge each pair to a further processing
machine at a reduced speed.

The present sheet handling device can be
located between a carton blank processing
apparatus, which produces a sheet of
interconnected carton blanks, and a delivery unit,
which will separate a sheet of interconnected
blanks into individual blanks. In these devices, the
carton blank processing machine such as a platen
press, which performs steps of cutting, creasing
and stripping, can operate at a faster speed than a
device which receives a stripped sheet of
interconnected blanks and proceeds to separate
the sheet into individual blanks. To compensate
for this difference, it has been proposed to
interpose a collecting device, which will deposit a
sheet of blanks in a flow of sheets being received
onto the next following sheet and then reduce the
speed of the two superimposed sheets to one half
of the previous speed for delivery to the delivery
station with the sheet separating arrangement. An
example of such a device is disclosed in United
States Patent No. 3 614 087. While this device or
apparatus will enable reducing the speed of the
two superimposed sheets to a speed in which a
delivery unit can handle the sheets, certain
problems occur. First of all, the control of the
position of the two sheets relative to each other to
obtain a desired registration therebetween is
difficult because of the speed of the travel of the
sheets during the movement in the two paths to
enable bringing them to the superimposed
relationship. Another problem is that the means
for reducing the speed of the superimposed or
married sheets grips each of the two sheets in the
superimposed relationship only on one side and
therefore slippage between the two superimposed
sheets can occur to cause misregistration.

The present invention is directed to providing a
sheet handling device which enables an improved
registration between the two sheets being
superimposed into the married relationship and
does not have problems with slippage between
the sheets after they have been superimposed
together and prior to delivery to the next
processing station.

To accomplish these tasks, the present
invention provides a sheet handling device for
receiving a flow of sheets from a discharge end of
a processing apparatus and discharging the sheets
into an input end of a second processing
apparatus said device having a frame with an
input end and an exit end; first means for forming
a first path between input and exit ends; second
means for forming a second path between the
input and exit ends, said second path being longer
than said first path by an amount of approximately
equal to one half the spacing between the leading
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edges of two successive blanks in the flow of
sheets; the exit ends of each of said first and
second paths being arranged so that a sheet in
said second path is deposited in superimposed
relationship with the following sheet of the flow of
sheets which is travelling in the first path; and
means for selectively directing sheets into said
first and second paths, each of said first and
second paths having means for imparting a new
speed of travel to the sheet travelling therein so
that each of the sheets have the desired speed of
travel prior to the depositing of the two sheets in a
superimposed relationship.

Preferably, the means for imparting the new
speed decelerates the sheets to a speed of
approximately one half of the initial speed of the
sheets entering the device. Each of the means for
forming the first and second paths may utilise a
plurality of continuous ribbon type conveying belts
with the means for imparting the new speed being
a pair of nip rollers forcing the belts onto the
leading edge of a sheet as the trailing edge is
released by the conveying means of first
processing machine. Thus, each of the sheets can
be brought to the slower speed prior to arriving at
the exit of the first and second paths so that the
merging or applying of the sheets into the
superimposed or married relationship occurs ata
slower speed to enable better control of the
registration therebetween. Preferably, both of the
means forming the first and second paths are
driven from the same power source and one of the
means such as the first means includes a
transmission to enable varying the speed of the
belts of the first path to adjust the position of the
leading edge of a sheet therein relative to the
sheets of the second path to control registration or
to provide a desirable offset. In addition, the
transmission enables running the first path at the
same or slower speed as the first processing
apparatus in the event that the collecting of two
sheets in a superimposed relationship is to be
bypassed.

The means for selectively directing may include
a flipper plate actuated by cam followers engaging
a rotating cam surface. In order to direct all of the
blanks into the first path, the means for directing
may include a lock out mechanism which will lock
the cam followers in a position where they will not
engage at least a portion of the cam during the
time which the blade will be directing the blank in
the second path.

it should be noted that each of the pair of nip
rollers can be adjusted to urge the coacting
arrangements of ribbon belts into tight
engagement with the blank at a different position
so that blanks of different lengths, which is
measured along the direction of travel, can be
processed.

The invention will be described now by way of
example only with pariicular reference to the
accompanying drawings. In the drawings:

Figure 1 is a side view of the sheet handling
device in accordance with the present invention;

Figure 2 is an enlarged cross sectional view of
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an input end of the device taken along line [i—Il of
Figure 3;

Figure 3 is a cross sectional view with portions
in elevation taken along line [1l—Il of Figure 2;

Figure 4 is a cross sectional view schematically
illustrating the power train for the sheet handling
device in accordance with the present invention;

Figure 5 is an enlarged end view of the input
end of the present invention, and

Figure 6 is a cross sectional view taken along
the lines VI—VI of Figure 5.

The principles of the present invention are
particularly useful in a sheet handling device
generally indicated at 10 which is arranged to
receive a flow of sheets from a processing
apparatus generally indicated at 11, which is, for
example, a die cutting and creasing press having a
stripper and has a discharge station defined by a
pair of nip rollers 12. The device 10 is arranged to
discharge the flow of sheets at a receiving station
13 of a subsequent processing machine such as a
delivery device or apparatus. Thus, the device 10
is part of an equipment line having various
stations.

The device 10 includes a frame formed by side
frame elements 15 and 16 (see Figure 3) which
support the first means, which is generally
indicated at 18, for creating a first path, which is
generally indicated at 19, between an input end,
which is generally indicated at 20 adjacent the
discharge nip rollers 12 of the apparatus 11 and
an exit or output end 21 which is adjacent the
subsequent processing device 13. In addition, the
frame supports the means which is generally
indicated at 22 and defines a second path 23 that
extends between the input end 20 and the output
end 21. The frame also supports adjacent the
input ends a means or device 25 for alternatively
directing a blank into either the first path 19 or the
second path 23.

The first means 18 utilizes a plurality of upper
conveying ribbons or belts 30 and a plurality of
lower continuous ribbons or belts 31. These
ribbons or belts, which are continuous are spaced
apart as best illustrated in Figure 3. Each of the
upper plurality of spaced apart belts 30 is driven
by a drive pulley 32, which is mounted on a drive
shaft 33. Each of the belts 30 from the drive pulley
32 extends forward over an idler pulley 34 to a
front end pulley or sheave 35 which is mounted on
a shaft supported on a pair of pivot arms 36 that
pivot about an axis of a shaft 37. From the front
pulley 35, the belt extends along the upper path
19 to a rear pulley 38 which is mounted on a shaft
supported on pivot arms 39 that pivot about axis
40. From the rear pulley 38 the belt passes over a
belt tightner 41 and reengages the drive pulley 32.

Each of the front end pulieys 35 and the rear or
back pulley 38 are biased around their respective
pivot points against a stop by biasing means. As
illustrated, an air cylinder 42 forms a bias means
acting on a lever arm 43, which is connected to
the arms 39 to bias or rotate themin a
counterclockwise direction around a pivot point or
shaft 40. In a similar manner, the arms 36 are
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biased in a clockwise manner by a biasing means
such as an air cylinder 44. -

Each of the lower belts 31 of the path 19 have
a drive pulley 46 which is mounted on a drive
shaft 47. From the drive pulley 46, the individual
belts 31 pass over idler pulley 48 to a front or
leading edge puliey 49 mounted on a shaft 50.
After passing around the pulley 49, the belt
extends along the first path 19 to a rear pulley
such as 51 mounted on a shaft 52. From the
pulley 51, the belt passes over a belt tightner or
tensioning pulley 53 and returns to the drive
pulley 46. As best illustrated in Figure 2, the
pulleys on the shaft 50, which is fixed in the frame :
and the front pulley 35, even while biased in its
lowest position are spaced apart so that the belts

30 and 31 are not in tight engagement with each .

other.

To urge the beits 30 and 31 into tight
engagement onto a sheet or blank such as a sheet
60, a pair of nip rollers 61 and 62, which are
mounted in the housing 63 are provided. The
position of the housing 63 can be adjusted by a
rack and pinion arrangement in which a pair of
ranks 64 (Figures 2 and 5) are mounted in the
frame 15 and 16 along the first path 19 and are
engaged by a pinion 64' (Figure 5). The housing
63 will include an indicator 65, which indicates on
a scale 66 the setting for the nip rollers 61 and 62.
Briefly if the rolls are moved to the position
illustrated in broken lines at 67, a leading end of a
sheet 60 will not be engaged by the belts 30 and
31 until it extends between the nip rollers 61 and
62. Thus, the adjustment of the position of the
housing 63 will adjust the position of nip rollers
61 and 62 along the path 19 and increase their
distance from the nip rollers 12 of the device 11.
The purpose of the nip rollers 61 and 62 is to
control when the sheet is tightly engaged by the
belts 30 and 31 which preferably are moving at a
reduced speed with respect to the speed of the
sheet while it is engaged by the nip rollers 12.
Thus, the nip rollers 61 and 62 are positioned to
engage the leading edge of the sheet as the
trailing edge passes through and is reieased by the
nip rollers 12 to decelerate or change the speed of
the sheets such as 60.

The second means 22 forming the second path
23 includes upper belts 70 and lower belts 71. In
a manner similar to the belis of the first path 19, *
each of the upper belts 70 passes over a drive
pulley 72 on a drive shaft 73 around an idler 74 1o
a lead pulley 75 (Figure 3) on the shaft 50. From -
the lead pulley or front end pulley 75 on the shaft
50, the belt passes around a plurality of idier
pulleys such as a first group 76 and a second
group 77 to a rear pulley 78 on the shaft 52. From
the rear pulley it passes over another idier 79 to a
tension device 80 and back to the drive pulley 72.
Each of the lower belts 71 has a drive pulley 81
mounted on a shaft 82. From the drive pulley 81
the belt passes over a tensioning device or puliey
83, an idler 84, a second idler 85 tc a front pulley
or sheave 86. From the front pulley 86, each belt
extends along the second path 23 through a pair

-



GBR 2 071 621 A 3

10

15

20

25

30

35

40

45

- 50

55

60

65

of nip rollers 88 and 89, which are mounted in the
housing 90 (Figure 2). From the nip rollers the belt
engages the first group of idlers 76 and the
second group of idlers 77 until it is received by
the drive pulley 81. As best illustrated in Figure 3,
the pulley 49 for the belts 31 and pulleys 75 for
the belts 70 are alternately arranged on shaft 50.
The pulleys 51 and 78 are also arranged
alternately on shaft 52.

The position of the pulleys on the shaft 50 and
the front sheave 86 are such that the belts 70 and
71 are spaced apart until they are forced into
engagement with the blank or sheet by the pair of
nip rollers 88 and 89. As for the first path, a blank
that is deflected into the second path will travel at
the speed of the nip rollers 12 of the device 11
until the trailing edge is released thereby and the
leading edge is engaged by the nip rollers such as
88 and 89. The position of the nip rollers and the
housing 90 which position is adjusted by means of
a rack and pinion arrangement having a rack 91,
compensates for the length of the blanks being
handled. It should be noted that due to the
movement along a non-horizontal path, a counter
weight 92 (Figure 1) is connected by a chain 93
around a series of idler rolls 94, 95 and 96 to the
housing 90.

To direct each of the blanks alternately into the
first and second paths, a means 25 is provided. As
best illustrated in Figures 1, 2 and 3, the means
includes a directing plate or member 98 which is
mounted on a pair of shafts 99; each shaft 89 is
supported by a bearing 100 for pivotable
movement in a supported side frame member 15
and 16 and has a portion extending outside of the
frame member. As illustrated, a cam lever arm
101, which has an “L” shape, is mounted on each
exposed end. An upper portion of each lever arm
101 (Figure 5) is connected by a link 102 to a
biasing means 103 which urges the arm to rotate
in a counterclockwise direction as viewed in
Figures 1 and 5. The other portion of the arm 101
has a cam follower 104 which rides on a cam 105
mounted on a shaft 106 and driven by a puiley
107. As illustrated in Figure 1 and also Figure 5,
the cams 105 have two different diameter sectors
108 and 109 joined together so that when the
larger diameter sector 108 is engaged by the cam
follower 104, the arm 101 is moved in a
clockwise direction to have the blade 98 in a
position to direct the sheets such as 60 into the
first path formed by the belts 30 and 31. When
the smaller diameter portion 109 is engaged by
the follower 104, the arm will be moved in a
counterclockwise direction by the biasing means
103 to shift the blade 98 to the position iliustrated
in broken lines to deflect a blank such as 60 into
the second path. As illustrated in Figure 2, a pair
of deflector plates 144 and 145 are provided to
aid in directing the sheet into one of the first or
second paths. The plate 144 aids in directing the
sheet into the first path 19 and the plate 145 aids
in directing the sheet into the second path 23.

As best illustrated in Figure 5, the biasing
means 103 for the cam follower 104 comprises a

compression spring 110 which urges a L-shape
slide member 111 in the direction of arrow 112

" away from a fixed stop 113 on the side frame
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member. The slide member 111 is supported on a
guide 114 and held by a plate 115 having
slot 116. As illustrated, the portion 117 of the
member 111 moves in the slot 116 in the plate
115 and must also pass through aslot 118ina
bar 119 (Figure 6). The bar 119 is shiftable ina
direction perpendicular to the direction of
movement 112 of the slide 111 between a locking
position as illustrated in Figure 6 which prevents
movement of the slide 111 in the direction 112 to
a position aligned with the slot 116 of the
member 115 to allow passage of the portion 117.
As illustrated, a biasing means such as an air
cylinder 120 urges the bar 119 to the locking
position and the bar 119 is moved against the
cylinder 120 by a spring 121 to the unlocking
position. Since each frame member 15 and 16 has
a cam arrangement, a similar device, such as the
slide 119a is provided on the frame member 15 to
lock the cam member mounted on that side
actuation. As illustrated 119 and 119a are
interconnected by a plate 122 which engages the
inside surfaces of the frame members 15 and 16
to limit movement in both directions. While in the
locking position as illustrated in Figures 5 and 6,
the cam followers 104 are held in an upright
position so that the arm 101 cannot rotate in a
counterclockwise direction when the smaller
diameter portion 109 passes beneath the follower
104. While in the locked out position, all blanks or
sheets will travel only in the first path. This feature
can be utilised when there is no need for passing
one sheet in the second path so that it can be
superimposed on the following sheet travelling in
the first path as discussed hereinbelow.

Referring back to Figure 1, the second path 23
is longer than the first path 19 preferably by a
distance equal to one half the distance between
leading edges of two successive sheets in the
device 11. Thus, when a sheet is travelling in the
second path 23 and is brought towards the
merging area defined by the combination of
puileys 81 and 38, it will be deposited under the
following sheet which is travelling in the shorter
first path. Thus, the two sheets can be married or
superimposed in the desired registration. In
addition, since each of the beits in both the first
and second paths are moving at a slower speed
preferably one half of the linear speed of the
sheets while in the machine 11, the sheets will be
decelerated to the desired siower speed and then
deposited into a superimposed sheet arrangement
for discharge through the final discharge nips
formed by an idler nip roller 130 and a driven
roller 131 which is mounted on a shaft 132 that is
mounted on pivot arms. As mentioned
hereinabove, each of the nip rollers such as 61
and 62 which were mounted in a housing 63 can
be adjusted along the respective path such as the
first path 19. As illustrated in Figure 5, this is
accomplished by a gear 64’ engaged in a rack 64.
After the desired position is reached as indicated
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on the scale 66 by the indicator 85, clamp 14C
can be actuated to ciamp the housing in the fixed
position.

The device 10 is driven by a power source 150
which is illustrated as an electric motor but can
also be a power source of the processing machine
11. As illustrated in Figure 4, the device 10 has a
drive pulley 151 that is connected via couplings
152 and a clutch arrangement 153 to the source
150. A belt 154 on drive pulleys 151 extends to a
puliey 155 of a first angle box 156. From the angle
box 156, one belt 157, which has a slide
arrangement 158, drives a pulley arrangement
159, which in turn drives a pulley connected to
the shaft 106 to rotate the cams 105. Due to the
presence of the slide arrangement 158, the
anguiar relationship of the shatt 106 and the
respective cams 105 can be adjusted relative to
the output of the angie box 156 to enabie
adjusting the cam to actuate the piate 98 at the
desired time.

From the angie box 1506, another belt 160 goes
to a pulley 161 which is connected to a drive shaft
73 for the drive pulley 72 of the upper belt 70 of
the second path 23. in addition, a belt 162
connects a puiley 163 attached to the shaft 73 to
a pulley 164 which is attached on the drive shaft
82 for the drive puliey of the lower beit 71 of the
second path. It should be noted that the pulley
161 if desired can be provided with a connection
including a clutch which enables disconnecting
the pulley in the event the lower path is to be
disengaged from the drive source.

From the angle box 156, a shaft 165 extends o
a second angle box 166. From the angle box 166,
a belt 167 extends to an input pulley 168 of a
transmission 169. An outiet 170 of the
transmission 169 drives a beit 171 which is
connected to a pulley arrangement 173 which is
coupled to the drive shaft 33 for the drive pulley
32 of upper belt 30 of the first path 19. A pulley
174 on the shaft 33 is connected by a belt 175 to
a puiley 176 on shaft 47 for the drive puliey 46 of
the lower belt of the path 19. In addition, a drive
belt 177 extends from a pulley 178 on shaft 33 tc
drive pulley 179 that is connected to the shaft
132 of the drive nip roller 131. The transmission
169 can be a conventional transmission, which
enables varying the speed of the first path 19 in
relation to the speed of the second path 23 so that
small adjustments can be made to obtain a
desired registration or to obtain a desired overlap
between the superimposed sheets. In addition, the
transmission can be constructed to enable
increasing the speed of the upper first path 19 to
be the same as, or less than, the speed of
conveying in the device 11 so that when the
collecting and superimposing of the two sheets is
not required, a direct passage along the first path
19 can be utilised. Belt speeds in path 19 slower
than the speed of the conveying device 11 may be
used when a gap or free space exists between
adjacent sheets in device 11 to eliminate that gap
or free space thereby affecting a partial speed
reduction in device which can be beneficial to
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subsequent sheet processing by the delivery
device.

As pointed out hereinabove, one of the major
advantages of the present device is the fact that
when the device is used to collect and
superimpose a first sheet of a pair of two following
sheets onto the second sheet, the sheets are {irst
slowed down to one half the initial speed prior to
being superimposed sheets. Furthermore, since the
sheets or blanks when they are brought together
in the region of the output of the device have
already been decelerated to the desired speed, the
possibility of slippage of the two sheets or blanks
relative to each other during subsequent handling
is reduced since there is no great deceleration
force being applied thereto.

Although various minor modifications may be
suggested by those versed in the art, it should be
understood that | wish to embody within the
scope of the patent granted hereon, all such
modifications as reasonably and properly come
within the scope of my contribution to the art.

CLAIMS

1. A sheet handling device for receiving a flow
of sheets from a discharge end of a processing
apparatus and discharging the sheets to an input
end of a second apparatus, said device having a
frame with an input end and an exit end; first
means for forming a first path between said input
and exit ends; second means for forming a second
path beiween the input and exit means, said
second path being longer than said first path by an
amount approximately equal to one half the
spacing between leading edges of two successive
sheets in said flow of sheets in said processing
apparatus; means for selectively directing sheets
into said first and second paths, each of said first
and second means having means for imparting a
new speed of travel to the sheets travelling therein
and the exit ends of each of said first and second
paths being arranged so that the sheet in said
second path is deposited on a following sheet
travelling in the first path and both sheets have
reached said new speed of travel prior to the
depositing of the two sheets together.

2. A sheet handling device according to claim
1, wherein each of said first and second means
includes a plurality of continuous ribbon belts, and
each of said means for imparting a new speed of
travel to the blanks includes a pair of nip rollers
arranged to press the belts onto the leading edge
of a sheet as a sheet is released from a conveying”
means of the processing apparatus.

3. A sheet handling device according to claim
2, wherein each of the pair of nip rollers having
mounting means which are adjustable along the
fength of the path to enable handling sheets
having different iengths in the direction of
movement of the sheets through the device.

4. A sheet handling device according to any
preceding claim, wherein the first and second
means are driven by the same power source and
the first means includes means for varying the
new speed of a sheet in said first path to enable
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adjusting the leading edge of the sheet therein
relative to the leading edge of the sheet dissolved
from the second path. .

5. A sheet handling device according to any
preceding claim, wherein the means for imparting
a new speed of travel to the sheets travelling in
the first and second paths decelerates the sheets
to a new speed of approximately one half of the
speed of trave! of the sheets entering the device.

6. A sheet handling device according to claim
5, wherein the means for imparting the new speed
of travel in the first path includes means for
adjusting the new speed relative to the means of
imparting the new speed of travel in the second
path, said means for adjusting including adjusting
the new speed of travel in the first path to equal or
less than the speed of travel of the sheets entering
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said device so that the separating and depositing
of the sheets can be bypassed.

7. A sheet handling device according to claim
6, wherein the means for selectively directing
sheets includes means for locking said means for
selectively directing in a first position to direct all
sheets into said first path and bypass said second
path.

8. A sheet handling device according to claim
7. wherein the means for selectively directing
includes a rotating cam and a cam follower
engaged thereon, said means for bypassing
including means for locking the follower in a first
position.

9. A sheet handling device substantially as
hereinbefore described with reference to and as
shown in the accompanying drawings.
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