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WO 2010/090775 PCT/US2010/000445

SINGLE LEVEL WEB CONVERSION APPARATUS

[0001] The present invention relates generally to printing presses, and more particularly to a web

conversnon apparatus fora web printing press.

' BACKGROUND OF THE INVENTION

[0002] In the web offset printing process, a continuous web of paper is transported through-a.
printing press. Near the beginning of the press, one or more printing units apply ink to the web
- to repeatedly create a pattern, or impression, of text and images. At the end of the press, a web

conversion apparatus, such as a sheeter or folder, may be used to convert a web into individual

products.

[0003] A sheeter converts a continuous web of material into individual sheets of material.
Typcially, a sheeter produces a single sheet of paper that will be used for a poster, book cover or
‘be subsequently processed. Sheeters are known for exz;mple from the firm Innotech, which is
located in Valley Cottage, New York. Innotech manufactures web press auxiliary equipment,

including some equipment that involves transporting webs on-edge.

. [0004] A folder converts a continuous web of material into individual folded products. Ina
typical folder, the web and signatures travel a considerable distance in the vertical direction. To
accommodate this vertical travel, folders are often quite tall, with some exceeding 35 feet in
. height A tall folder requires a printing press facility with high ceilings. A tall folder is also
~-more difficult to operate because reaching the various apparatus components requlres climbing
“up and down many stairs. To reduce the height of folders, back-to-back formers and side-by-

side formers have been employed.

SUMMARY OF THE INVENTION-

[0005] A single level web conversion apparatus is provided. The single level web conversion
apparatus includes a web guiding apparétus guiding a web, a former longitudinally folding the
web downstream of the web guiding apparatus and a cutting apparatus cufting the bfolded web
into a plurality of successive signatures. The web guiding appsratus includes rolls having axes

of rotation aligned with a vertical direction that guide the web in a vertical on-edge orientation.
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The former receives the web in a vertical on-edge orientation and folding the web such that the
folded web has a horizontal orientation and travels in a horizontal plane. Each of the plurality of

successive signatures travel in the horizontal plane.

[0006] A method of producing and delivering printed products is also provided. The method
includes the steps of redirecting a web with angle bars sb the web travels horizontally in an on-
edge vertical orientation; guiding the web with rolls having axes of rotation aligned lwith a
vertical d1rect10n folding the web with a former such that the web enters the former traveling
horizontally in the on—edge vertxcal orientation and exits the former travehng horizontally in a
honzontal orientation; cutting the web with a cutting apparatus to create signatures; and

‘ transportmg the signatures away from the cuttmg apparatus in the horizontal direction.

' BRIEF DESCR]PTION OF THE DRAWINGS

[0007] The present invention is described below by reference to the followmg drawings, in

which:

[0008] Fig. 1 shows a schematic side view of a printing press including a web-conversion

apparatus according to an embodiment of the present invention;
[0009] Fig. 2 shows a perspective view of the web-conversion apparatus shown in Fig. 1;

[0010] Fig. 3 shows an enlarged perspective view of a ribbon guiding section of the web-

conversion apparatus shown in Fig. 2; and

'[0011] Fig. 4 shows an enlarged perspective view of a deceleration assembly shown in Figs: 1

and 2 transporting a signature.

DETAILED DESCRIPTION v

[0012] Fig. 1 shows a schematic side view of a printing press 100 including a web-conversion
apparatus 10 according to an embodiment of the present invention. Printing units 110, each
including an upper plate cylindgr 101, an upper blanket cylinder 102, a lower blanket cylinder
103 and a lower plate cylinder 104, act together to print four color ‘images onaweb 12. The
term image used herein includes text, graphics or printed indicia on web 12,' with each image

have a length equal to a circumferential printing length of each plate cylinder 101, 104 and
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including contents of a number of pageé of final pdnted products produced by printing press 100.
After images are printed on web 12, web 12 passes through a slitter 112, which longitqdinally ,
slits web 12 into a plurality of ribbons 14. A ribbon guiding section 114 may then turn and offset
ribbons 14 so ribbons 14 are vertically éligﬂed and traveling in a horizontal plane as ribbons 14
‘pass through verticaily aligned nip rolls 17 and enter a former 28. Former 28 imparts a
fongitudinal fold upon ribbons 14 such that ribbons 14 are horizontally aligned and traveling
substantially in the same horizontal plane as ribbons exit former 28. Ribbons 14 rhay also be slit
over former 28 to yield twice as many unfolded ribbons 14. Web 12 and ribbons 14 may travel

at a velocity V1.

[0013] Once longitudinally folded, ribbons 14 are cut by a cutting assembly 30 into successive
intermediate printed products or signatures 32, 34, 36, 38. Cutting assembly 30 may include cut
' cy_lindets: 48, 50 interacting with fespedtive anvil éylinders 148, 150 to create signaturés 32, 34,
36, 38. Cﬁt cylinder 48 may include one or more knives that are segmented and partially cut, or i
perforate, ﬁbbons 14 by contacting anvils on anvil cylinder 148. Uncut portions of ribbons 14
remain in between the perforations Creatéd by cut cylinder 48. Cut cylinder 50 rhay include
knives that cut the uncut portions of ribbons 14 and finish the partial cuts created by knives of
cut cylinder 48, forming signatures 32, 34, 36, 38, by contacting anvils on anvil cylinder 150.
Knives on cut cylinder 50 may also be segmented in a manner that allows uncut portions of
ribbons 14 to be cut. Cutting assémbly 30 may include a first pair of nip rollers 44, 144, and a
~ second pair of nip cylinders 46, 146. Nip rollers-44, 144, 46, 146 deliver ribbons 14 to cut
~ cylinder 48 where knife blades pé;rfotate ribbons 42 with a first cut. The process of partially
-cutting ribbbns with cut cylinder 48 and finishing the cut with cut cylinder 50 may be referred to
as a double cut. In another embodiment, ribbons 14 may also be cut completely by cut cylinder
50 and anvil cylinder 150, making the perforation by cut cylinder 48 a_.nd anvil cylinder 148

unnecessary.

[0014] In this embodiment, printing units 110 print successive four-color images on both sides of
web 12, each image being aligned with an image on the opposite side of web 12. Each image
includes the contents of 32 pages of final printed products produced from the image, so that a
length of web 12 with an image on both sides includes the contents of 64 pages of the final

_ printed products. Cuttiﬁg assembly 40 forms four individual signatures 32, 34, 36, 38 from each
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image printed on web 12 by printing units 110, with each signature including 16 pages (8 pages,
printed on both front and back). For example, ribbons 14 are cut by cutting assembly 30 such

| that one cut by cut cylinder 50 creates a lead edge of one first signature 32, a subsequent by cut
cylinder 50 creates a lead edge of one second signature 34 and a tail edge of the one first
signature 32, a subsequent by cut cylinder 50 creates a lead edge of one third signature 36 and a
tail edge of the one second signature 34, a subsequent by cut cylinder 50 creates a lead edge of
one fourth signature 38 and a tail edge of the one third signature 36 and a subsequent by cut
cylinder 50 créates_. a lead edge of one subsequent first signature 32 and a tail edge of the one
fourth signature 38. In the embodiment where a double cut is performed, each cut by cut
cylinder 50 creating edges of signatures finishes a partial cut created by cut cylinder 48. In the
embodlment where only cut cylinder 50 is provided, and not cut cylinder 48, each cut by cut

cylmder 50 cuts entlrely through ribbons 14.

[0015] Cylmders 48, 148 may be phased with respect to cylinders 50, 150, with cylmders 48,

148 bemg driven by a servomotor 25 at varying velocities during each revolutlon and cylmders

- 50, 150 being driven by a servomotor 27 at varying velocities during each revolution so that
printed signatures 32, 34, 36, 38 may vary in length. Servomotors 25, 27 may be controlled by a
controller 200. Any combination of cutoff lengths for signatures 32, 34, 36, 38 is possible, as A
long as the sum of the cutoff lengths equal the length of each four-color image printed by
printing units 110. For example; if plate cylinders 101, 104 and blanket cylinders 102, 103 each
have a printing circumferencé of 44 inches and print images that are 44 inches in length on web
12, signature 32 may have a cutoff length of 15 inches, signature 34 may have a cutoff length of
10 inches, signature 36 may have a cutoff length of 11 inches and signature 38 may have a cutoff
length of 8 inches. '

' [0016] Signatures 32, 34, 36, 38, traveling away from cutting assembly 30 ehtér a delivery
section 106 where conveyor 40 transports signatures 32, 34, 36, 38 at a second velocity V2 éway
from cutting assembly 30. Velocity V2 may be greater than velocity V1. Conveyor 40 may be
in the form of transport tapes, which grip a lead edge of ribbons 13 just as ribbons 14 are cut by
.cut cylinder 50 and positively grip signatures 32, 34, 36, 38 by contacting signatures 32, 34, 36,
38 from above and below. Guide belts may be provided to assist in guiding ribbons 14 into
cutting assembly'and signatures 32, 34, 36, 38 towards conveyor 40. The guide belts may be
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provided in circumferential cutouts spaced axially in cylinders 48, 50, 148, 150 and rolls 44, 46,
144, 146. In an alternative embodiment, the guide belts may be introduced only between cut
cylinder 48 and cut cylinder 50 to control the printed product while the uncut portions of ribbons

14 are cut by cut cylinder 50.

[0017] Signatures 32, 34, 36, 38 are diverted from conveyor 40 by respective diverter assemblies
52, 54, 56, 58. Diverter assemblies 52, 54, 56, 58 force respective signatures 32, 34, 36, 38 out

of the path of conveyor 40 and down to respective deceleration assemblies 62, 64, 66, 68.

{001 8] A first diverter assembly 52 removes signatures 32 from conveyor 40 and transports
signattueé 32 to a first deceleration assembly 62. First decelei'atioh assembly 62, rotating ébout a
- first axis thatis perpendiculér to the direction of fravel of conveyor 40, grips signatures 32 and
delivers signatures 32 to first delivery section 72. First delive_ry section 72, which may be a
conveyor running axially with respect to deceleration assefnbly 62 in a second horizorital plane
below the horizontal plane of conveyor 40, carries signatures 32 away from deceleration

assembly 62.

» [0019] Signatures 34, 36, 38 are transported by conveyor 40 past first diverter as_éémb_ly 52. A
second diverter assembly 54 removes signatures 34 from conveyor 40 and transports signaturés
34_to a second deceleration assembly 64. Second deceleration assembly 64, rotating about a

“second axis that is perpendicular to the direction of travel of conveyor 40, grips signatures 34
and delivers signatures 34 to second delivery section 74. Second delivery section 74, which may
bea éonveyop running axially with réspect to deceleration assembly 64 in the second horizdntal

A : plahe below fhe horiiontal plane of conveyor 40, carries _signétures 34 away from deceleratioﬁ

assembly 64.

[0020] Signatures 36, 38 are transported by>conveyor 40 past second diverter assembly 54. A

A third diverter %seﬁbly 56 removes signatures 36 from conveyor 40 and transports signatures 36
toa third deceleration assembly 66. Third deceleration assembly 66, rotating about a third axis
that is perpendicular to the direction of travel of conveyor 40, grips signatures 36 and delivers
signanues 36 to third delivery section 76. Third delivery section 76, which may be a conveyor
running axially with respect to deceieration assembly 66 in the second horizontal plane below the

horizontal plane of conveyor 40, carries signatures 36 away from deceleration assembly 66.
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[0021] Signatures 38 are transported by conveyor 40 past third diverter assemﬁly 56. A fourth |
diverter assembly 58 removes signatures 38 from conveyor 40 and transports signatures 38 to a
fourth deceleration assembly 68. Fourth deceleration assembly 68, rotating about a fourth axis

- that is perpendicular to the direction of travel of conveyor 40, grips signatures 38 and delivers
signatures 38 to fourth delivery section 78. Fourth delivery section 78, which may be a conveyor
running éxially with respect to deceleration assembly 68 in the second horizontal plane below the
horizontal plane of conveyor 40, carries signatures 38 away from deceleration assembly 68. In
an alternative embodiment, fourth diverter assembly 58 is not necessary, and conveyor 40 may

transport signatures 38 directly to fourth deceleration assembly 68.

[0022] Signatures 32, 34, 36, 38 may be transported by respéctive delivery sections 72, 74, 76,

78 at a velocity V3, which may be less than velocity V2, to downstream finishing operations.

[0023] Each deceleration assembly 62, 64, 66, 68 may include a center body 53, arms 63, and -
grippers 73, respectively. Arms 63 protrude radially from center bodies 53 and grippers 73,
which are configured to engage signatures 32, 34, 36, 38, are positioned at ends of arms 63.

[0024] Diverting assemblies 52, 54, 56, 58 and deceleration assemblies 62, 64, 66, 68 are phased
so that diverting assemblies remove respective signatures 32, 34, 36, 38 ﬁom conveyor 40in a
‘proper orientation and arms 63 of deceleration assemblies 62, 64, 66, 68 are in proper positions
to receiVes'signatures 32, 34, 36, 38 from diverting assetﬁblies 52, 54, 56, 58, respectively. '
Deceleration assemblies 62, 64, 66, 68 may driven by respective motors 91, 92, 93, 94, and 7
‘diverting:assemblies may be driven by respectiize motors 95, 96, 97, 98 (Fig. 2). Motors 91, 92,
.93, 94, 95, 96, 97, 98 may be servomotors and may be controlled by controller 200 to ensure
proper phasing.

[0025] ‘In alternative embodiments, cutting assembly 30 may be configured to cut each image -
into a different number of signatures, for example three. The number of delivery assemblies, »
deceleration assemblies and delivery sections may be adjusted to match the maximum nﬁmber of
signatures produced by cutting assembly 30. Web conversion apparatus 10 may be adjusted to
accommodate three signatures from one image by inactivating diverting assembly 58 and
deceleration assembly 68 and rephrasing diverting assemblies 52, 54, 56 and deceleration

assemblies 62, 64, 66.
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[0026] In other embodiments, web conversion and delivery apparatus 10 may be configured such
that web 12 is not slit into ribbons 14 and/or web 12 is not folded longitudinally by former 28.

The term web as used herein is defined such that web may also include ribbons.

[0027] Fig. 2 shows a perspective view of web conversion apparétus 10 from Fig. 1. Web
conversion apparatus 10 includes ribbon guiding section 114, cutting assembly 30, former 28 and
delivery section 106. Ribbons 14 enter web-conversion apparatus 10 and are converted into

multiple signatures 32, 34, 36, 38, which may form individual final printed products.

[0028] Ribbon guiding section 114, which is shown more clearly in Fig. 3, includes lead rolls 20,
24, compensétors 22, angle bars 23 and pull rolls 26. Ribbons 14 are wrapped around and
redirected by lead rolls 20, 24, compensators 22, angle bars 23 and pull rolls 26 to ensure ribbons
14 are properly oriented as they enter former 28. Ribbons 14 enter ribbon guiding section 114
traveling substantially horizontal and are guided vertically by 1e§<_1‘ rolls 20 and compensators 22.
Angle bars 23 redirect ribbons 14 so that ribbons 14 are transported horizontally, in an upright
on-edge orientation, such that ribbons 14 are aligned as required vertically. Lead rolls 24 and
pull rolls 26 can change the horizontal direction 6f travel of ribbons 14, while maintaining the
ﬁpright on-edge orientation of ribbons 14. The axes of rotation of pull rolls 26, lead roll_é 24, and
nip rolls 17 are éligned with the vertical direction, allowing ribbons 14 to transported
horizontally into former 28. Ribbons 14 are merged on-edge after pull rolls 26. Ribbons 14 pass
between nip rolls 17 and are longitudinally folded by former 28.

-[0029] Ribbons 14, once longitudinally folded, are aligned with the horizontal direction sb that
ribbons 14 are no longer oriented on-edge but instead are aligned substantially in the horizontal
plane. Ribbons 14 are then cut by-a cutting assembly 30 into four successive signatures 32, 34,
36, 38. Cylindérs 48, 50, 148, 150 of cutting assembly 30 are rotated at appropriate frequencies
so that knives on cut cylinders 48, 50 create signatures 32, 34, 36, 38 having desired lengths.
Signatures 32, 34, 36, 38, having a horizontal orientation, are transported in the horizontal
direction to respective diverting assemblies 52, 54, 56, 58; which alter the path of signatures and
pass signatures 32, 34, 36, 38 to respective.deceleration assemblies 62, 64, 66, 68, located below
conveyor 40. Deceleration assemblies 62, 64, 66, 68, rotating about axes that are perpendicular

to the horizontal direction that conveyor 40 transports signatures 32, 34, 36, 38, grip respective
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signatures 32, 34, 36, 38, and rotate signatures 32, 34, 36, 38 approximately 180 degrees wifh
respect to the axes of decele_ratioh assemblies 62, 64, 66, 68, respectively. Deceleration ’
assemblies 62, 64, 66, 68 then release signatures 32, 34, 36, 38, now traveling in a direction
opposite the transport direction of conveyor 40, to respective delivery assemblies 72,A74, 76, 78,
which may carry signatures 32, 34, 36, 38 away from respective deceleration assemblies 62, 64,

66, 68 in a direction that is parallel to axes of respective deceleration assemblies 62, 64, 66, 68.

[0030] The present invention can be appreciated as delivering multiple cut-offs on multiple
deliveries. A single gfoup of ribbons may be converted into multiple printed products. For
example, a strip of ribbons corresponding to the once-around circumferential printing length of
each of the plate cylinders of the printing press méy be converted in four different print products
of four différent lengths. Also, not all deceleration assemblies and delivery assemblies need to

- be active at the same time, so two printéd products could be delivered by two deceleration and’

two delivery assemblies and two deceleration and two delivery assemblies could be inactive.

[0031] By transporting ribbons 14, and signatures 32, 34, 36, 38 primarily in the horizontal
direction, the height of web conversion and delivery ap‘paratusb 10 is advantageously reduced.
The reduced height may lower tﬁe ceiling height requirements of printing press facilities and
decrease the need for press persbnnél to climb stairs to reach the various apparatus components.
Since web conversion and delivery apparatus 10 can be operated from one level, web conversion
;cmd delivery apparatus 10 may thus be easier to operate. In one embodiment, e.g. the
embodiment shown in Figs. 1 and 2, web conversion and delivery apparétus 10 may be 38 feet
long and 8 feet high. In another embodiment, a web conversion and delivery apparatus may'bé
54 feet long and 8 feet hlgh and receive eight ribbons and create and deliver six different -

signatures.

[0032] In other embodiments, a second web may be printed by a second set of printing units, slit
into ribbons by a second slitter and combined with ribbons 14 to create a ribbon bundle with an
increased number of ribbons, which may be converted into signatures with an increased number
of pages. Also, more or less than four ribbons 14 could be created by slitter 112 (Fig. 1) and
delivered by ribbon guiding section 114. Deliveries 72, 74, 76, 78 may include grippers or other
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[0033] In an alternative embodiment, web conversion apparatus 10 may collate signatures 32,
34, 36, 38 and stack signatures 32, 34, 36, 38 on a collating conveyor traveling in a direction

perpendicular to axes of deceleration assemblies and parallel to conveyor 40.

[0034] Fig. 4 shows an enlarged view of deceleration assembly 62 shown in Figs. 1 and 2
transporting signature 32. Deceleration assembly 62 includes center body 53, arms 63 and
grippers 73. Arms 63 are connected to 53 center body 53 by connectors 74. Grippers 73 engage
signatures 32 and deliver signatures 32 to delivery assembly 72 (Fig. 2). Grippers 73 may clamp
products to prevent signatures 32 from slipping out of grippers 73 or so the alignment of

~ signatures 32 is not impaired. As deceleration assembly 62 is rotated counterclockwise about an
axis of center body 53, arms 73 pass by delivery assembly 72 (Fig. 2) and grippers 73 release
signatures 32 on top of delivery assembly 72. Arms 63 may be actuated about connectors 53 to

ensure that grippers 73 are in appropriate positions to receive and release signatures 32.

[0035] In the preceding specification, the invention has been described with reference to specific
exempléry embodiments and examples thereof. It will, however, be evident that various
modifications and changes may be made thereto without departing from the broader spirit énd
scope of invention as set forth in the claims that follow. The specification and drawings are

accordingly to be regarded in an illustrative manner rather than a restrictive sense.
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WHAT IS CLAIMED IS
1. A single level web eonversion apparatus comprising:

a web guiding apparatus for guiding a web, the web guiding apparatus including rolls
having axes of rotation aligned with a vertical direction that guide the web in a vertical on-edge
orientation; ‘

| a former for longitudinally folding the web downstream of the web guiding apparatus, the
former receiving the web in a vertical on-edge orientation and fo_lding the web such that the

; foided Web has a horizontal orientation and travels in a horizontal plane; and

. a cutting apparatus for cutting the folded web into a plurality of successive signatures;

each of the plurality of successive signatures travelmg in the horizontal plane.

2. The web conversion apparatus recited in claim .1 wherein the plurality of successive

signatures includes a first signature and a second signature directly following the first signature.

3. The web conversion apparatus recited in claim 2 further comprising:
a first rotatmg assembly for grlppmg the first signature, the first rotating assembly
altering the direction of travel of the first signature and releasing the first signature;
a second rotating assembly dhwnStream of the first rotating assembly and for gripping the
second signature, the second rotating assembly alteﬁng the direction of travel of the second

signature and releasing the second signature.

. 4. ‘The web conversion apparatus recited in claim 3 further comprising a transport conveyor for

' tfé.nsporting the first signature and the second signature away from the cuttih'g apparatus.

5. The web cohversion apparatus recited in claim 4 further comprising a first diverter assembly
for selectively diverting signatures from the transport conveyor, wherein the first signature is
diverted by the first diverter assembly from the transport conveyor to the first rotatmg assembly
and the second signature is not diverted by the first diverter assembly

6. The web conversion apparatus recited in claim 5 further comprising a second diverter for

selectively diverting signatures from the transport conveyor downstream from the first diverting

10
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assembly, wherein the second signature is diverted by the second diverter assembly from the

transport cdnveyor to the second rotating assembly.

7. The web conversion apparatus recited in claim 3 further comprising a first delivery for
receiving the first signature from the first rotating assembly and a second delivery for receiving
the second Signature from the second rotating assembly, the first delivery and the second

delivery transporting the signatures in a second horizontal plane parallel to the horizontal plane.

8. The web conversion apparatus recited in claim 1 wherein the web guiding apparatus is

adapted to receive the web in a horizontal orientation.

9. The web conversion apparatus recited in claim 8 wherein the web guiding apparatus includes
at least one angle bar for redlrectmg the nbbons so that the ribbons travel on-edge in the

horizontal plane.

10. The web conversion apparatus recited in claim 1 wherein the web guiding apparatus includes

lead rolls having respective axes aligned in a vertical direction.

11. The web conversion apparatus recited in claim 1 further comprising nip rolls having ai(es

aligned in the vertical direction delivering the web to the former.

12, A method of producing and dehvermg printed products comprising the steps of:

redlrectmg a web with angle bars so the web travels honzontally in an on-edge vertical |
onentatlon ,

guldmg the web with rolls hav1ng axes of rotation aligned with a vertical direction;

folding the web with a former such that the web enters the former traveling horizontally
in the on-edge vertical orientation and exits the former traveling horizontally in a horizontal
orientation; » 4

.cutting the web with a cutting apparatus to create a plurality of successive signatures; and

transporting each of the signatures away from the cutting apparatus.

11
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