
Printing Press, Folder, and Methods of Operation CROSS REFERENCE TO RELATED
APPLICATION(S) [001] This application claims the benefit of and priority to United States Provisional
Patent Application Serial Number: 61/040,031, filed March 27, 2008; United States Provisional Patent
Application Serial Number: 61/040,034, filed March 27, 2008; and United States Provisional Patent
Application Serial Number: 61/040,037, filed March 27, 2008. The entire disclosure of all these
documents is herein incorporated by reference.  WO 20091120582PCT/US20091037715
BACKGROUND 1.FIELD OF THE INVENTION [002] This disclosure relates to the field of rotary
presses. In particular, to the conversion or retrofitting of existing rotary presses to allow for printing a
different number of sheets per rotation than the press was originally designed to print, a folder to
operate on such a printing, presslines utilizing such components, and methods of operating such
presses, folders, and presslines to produce a differently sized end-product. 



2.DESCRIPTION OF THE RELATED ART  [3] The adage that time is money is certainly true in the
newspaper or publication printing industry. The faster that printing presses can generate a final
product, the fewer manhours and resources (e.g., electricity) are required to generate that product;
such resource conservation may increase net revenue and make the publication more profitable.
Increasing the speed of production also means that fewer press units are required to generate a
publication within the generally fixed period of lime between when a newspaper is ready for print, and
the printing is completed and the newspaper is ready to deliver, decreasing the amount of capital
investment and maintenance required.  [4] However, the rate of operation of a printing press is limited
by its structural capacity for speed. The large mechanical components of a printing press may not last
as long, may be more prone to being damaged, and may be more dangerous to operate, if they are
pushed to operate at a speed that is too high. Specifically in a rotary press, the speed of printing has
previously been dictated by the rotational speed of the plate and blanket cylinders which are designed
to operate at a defined maximum speed.  [5] Another problem in the newspaper or publication printing
industry is the bulky and unwieldy size of many larger publications. As the world has become more
mobile, and readers utilize the publication in new places, large newspaper pages may be considered
difficult to manipulate, particularly for readers in confined spaces such as public transportation,
crowded coffeeshops, airplanes, aerobic machines at a fitness center, or the like. As opposed to
magazines which are quite compact, newspapers often have large pages not well suited to such uses
as the pages will flop around, be unsupported, and be difficult to hold in a viewable position. Even
readers without space restrictions may prefer a more compact newspaper simply because it can be
easier to handle. It is therefore desirable to rebalance or redesign newspaper sizes to generate a more
user-friendly, and therefore more desirable, final product. One manner of doing so may be to shorten
both dimensions of the newspaper to allow for a smaller size to be printed while still maintaining
familiar size ratios.  [6] While the size of a newspaper can make a newspaper less relevant in today's
hectic society, the format and type of presentation can also present problems. Many newspaper
presslines were built to print in black and white. Color was, therefore, relatively rare. However,
because of changes in technology, consumers are expecting printed matter to be in full color more and
more. Since a pressline is a large fixed capital investment, the difficulty of the prior presslines to move
toward increased color can present a stumbling block to producing a desirable product without
significant additional capital investment,  [7] In addition to operating more quickly and generating a
more user-friendly and relevant publication, it is also desirable TO conserve paper. In the last few
years, paper recycling to reuse discarded paper has become a much more common activity and has
become, for many, a big business. Further, as increased political pressure is brought to bear on paper
use and paper recycling, paper has generally increased in price to accommodate increased recycling
as well as to encourage more efficient use of new and recycled paper. 



[8] For a newspaper, the cost of the raw newsprint upon which to print the newspaper can be the most
important consideration in whether the newspaper can survive in the marketplace and can be the most
significant cost in operating the newspaper. In today's world, a  WO
20091120582PCT/US20091037715 newspaper must compete against radio, television, and the
Internet for its share of advertiser's dollars spent towards reporting. As these other technologies are
not bound by the use of paper, the cost of raw newsprint can determine whether or not a newspaper
can compete and ultimately survive. Newsprint pricing regularly fluctuates on a quarterly basis which
can often leave the newspaper uneasy about how the bottom line will look at the end of the year as
even a small fluctuation in the last quarter can cancel out the profit margin built into the paper at the
beginning of the year.  [9] Most newspaper presslines running today were installed in the 1970's and
1980's before newsprint prices were inflated to the point they are today, when newsprint prices were
more stable, and before the need to conserve paper was fully understood. When these presses were
installed, the printed size of a page of a newspaper and therefore the size and design of the
newspaper presses was generally selected to obtain a particular look of the paper or to allow a
particular number of articles of a particular size to appear on various pages, instead of to preserve
newsprint. For these reasons, many of these presses utilize newspaper pages which are significantly
larger than their more modern counterparts. In the newspaper business, this difference in the
newspaper size can result in a massive difference in profitability in the market.  [10] in a newspaper,
there are effectively two dimensions of the paper which can be controlled and which determine the
amount of paper which is required to print each newspaper. A single sheet of newspaper (the pages
which connect in the middle and printed on each side (four pages)) is generally a quadrilateral shape.
A newspaper printing press will generally print newspaper pages on a roll of paper (or a paper web as
it is often called). This web is printed with multiple sheets across the width of the paper roll (two or
more sheets or eight or more pages) with these same pages repeated down the roll of paper.
Alternatively, the press may print a first row of sheets, and then a second row below that, before
repeating  



WO 20091120582PCT/US20091037715 the same pattern of rows. In this way, the newspaper sheets
are essentially printed repetitively (serially) on the roll as it is unwound.  [11] This design results
because the press generally utilizes a continuously revolving cylinder as the printing surface to print
the page. The cylinder has a length corresponding to the width of the paper roll and generally prints
one or two pages with each revolution of the cylinder along the length of the roll of paper. Different
sheets are printed on a different paper roll (generally on a different press unit) with the newspaper
comprising the appropriate sheets from a plurality of press units being properly arranged, cut and
folded together. In this way the newspaper is printed as one continuous printing operation without
need to pause printing between pages.  [12] As the pages are generally printed upright, to utilize a
smaller horizontal dimension and change the paper's size and look, a narrower paper roll is used and
the press is generally set up to not utilize the entire width of the printing surface but only that which
corresponds to the width of the roll (the ends of the printing cylinder are contacting only empty space
as there is no paper to contact). Alternatively, a wider paper roll could be used utilizing more of the
length of the printing cylinder and the system could be set up to print more sheets along the width of
the paper. For example three narrower sheets (12 pages) may be printed along the width of a slightly
wider roll of paper instead of the wider sheets on a narrower paper roil.  [13] Because of the way a
rotary press is designed, while this horizontal dimension modification is fairly easy and straightforward
and requires no real modification to the printing hardware (since you are effectively "printing air" with
the unused capacity), it is difficult to change the height dimension of a newspaper or what is generally
called the "cutoff' or "cut-off length." Because the printing cylinder has a fixed circumference and
because the cylinder endlessly rotates providing the repeated pattern of pages, the circumference of
the cylinder corresponds to a predetermined number of complete pages. While one can easily  WO
20091120582PCT/US20091037715 configure the cylinder to print blank space at the end of each
rotation (e.g., only having 7/8 of the cylinder actually "print"), there is no net paper savings as this
unprinted area is not empty, but comprises unused paper which then has to be cut from the resultant
pages (taking an additional cutting step) and is waste. Thus, while smaller vertically sized pages can
be printed, such printing does not avoid many of the problems of printing the larger pages since there
is no paper savings and the step of removing unprinted paper generally complicates and slows the
printing process. 



[14] In some dynamic presses, the printing cylinder could be modified dynamically so that a
continuously changing pattern of repeating pages could be printed to allow for a printing cylinder to
print a non-whole number of pages with each revolution, but such a dynamic system is prohibitively
expensive in most situations and sufficiently difficult to operate that it is unusable for most newspaper
printing operations.  [15] Many newspaper presslines in use today that were installed prior to the
interest in paper reduction and speed so they utilize a newspaper page height of 22 3/4" or 23 9/16".
Today, new newspaper presslines are installing new presses that print lengths of 21", 18.5", or 17"
length to save paper and to print faster. These presses can save 8% to 10% of the newsprint over
what an older press uses which is a gigantic savings in cost and materials. They may also produce
product more quickly. Further, more modern presses are often set up to provide for increased color
use than their prior composition. Therefore, there is a need in the art to have systems and methods for
allowing an older press unit utilizing a first cut-off length, to be modified so as to have a new shorter
cut-off length without producing wasted paper between individual sheets.  [16] Existing press units are
large, heavy, and expensive pieces of machinery. The press units and folder principally comprise a
large frame formed out of a material such as cast iron or steel with holes bored therethrough to enable
the attachment of the various moveable  components in a precise relation. It may not be feasible or
desirable to make large-scale adjustments to existing press units or folders, given the cost and
precision such adjustments may require. Further, the cost to replace press units and folders with more
modem units is often prohibitive, especially for a smaller publication. It is therefore desirable to shorten
the page length and increase the rate of production without need for such a large capital expenditure.
WO 20091120582PCT/US20091037715 SUMMARY 



[17] Due to these and other problems in the art, disclosed herein, among other things, is a method of
reducing the cut-off length of a newspaper, the method comprising: replacing a first plate cylinder of a
press unit with a corresponding second plate cylinder having generally the same length, diameter, and
circumferences as the first plate cylinder while making no further modifications to the press unit;
printing pages on the press unit, the printing comprising running the press unit at the same speed it
had run prior to the replacing; and utilizing a four cylinder folder to provide for cutting and folding the
pages; wherein the first plate cylinder comprises a first number of plates equally distributed around the
circumference of the first plate cylinder; and wherein the second plate cylinder comprises a second
number of plates equally distributed around the circumference of the second plate cylinder.  [18] In an
embodiment of the method the second number of plates is greater than the first number of plates, the
second number of plates may be two and the second number of plates may be three.  [19] In an
embodiment the second number of plates may be an odd number or an even number.  [20] In an
embodiment, the first number of plates is two and the second number of plates is one. The second
plate cylinder may be set up to print three pages during each revolution of the plate cylinder.  [21] In an
embodiment, the method further comprises replacing a first blanket cylinder in the press unit with a
second blanket cylinder cooperative with the second plate cylinder.  [22] In an embodiment of the
method replacing the first plate cylinder is removed from the press unit and replaced by the second
plate cylinder. Alternatively, the replacing first plate cylinder is modified to become the second plate
cylinder.  WO 20091120582PCT/US20091037715 



[23] In an embodiment, the method further comprises repeating the replacing for each plate cylinder in
the press unit.  [24] In an embodiment of the method the folder is selected from the group consisting
of: a 2:4:4 folder, a 3:3:5:5 folder, a 4:4:5:5 folder, a2:4:5:5 folder, a 3:4:5:5 folder. The folder may
operate in a collect run or a straight run.  [25] There is also described herein a retrofitted pressline
which produces printed matter having a reduced cut-off length, the pressline comprising: a retrofitted
press unit having previously had a first plate cylinder with a first number of plates equally distributed
around the circumference of the first plate cylinder replaced with a second plate cylinder of the same
length and diameter as the first plate cylinder; the second plate cylinder comprising a second number
of plates equally distributed around the circumference of the second plate cylinder; and a retrofitted
folder wherein the folder has had three cylinders replaced with four cylinders; wherein the retrofitted
pressline occupies the same footprint as the same pressline prior to retrofitting.  [26] In an embodiment
of the pressline the first number of plates is two and the second number of plates is three.
Alternatively, the first number of plates is two and second number of plates is one.  [27] In an
embodiment of the pressline the folder is selected from the group consisting of a 2:4:4:4 folder, a
3:3:5:5 folder, a 4:4:5:5 folder, a 2:4:5:5 folder, a 3:4:5:5 folder.  [28] There is also described herein a
pressline which produces printed matter having a reduced cut-off length, the pressline comprising: a
retrofitted press unit having previously had a first plate cylinder with a first number of plates equally
distributed around the circumference of the first plate cylinder replaced with a second plate cylinder of
the same length and diameter as the first plate cylinder; the second plate cylinder comprising three
WO 20091120582PCT/US20091037715 



plates equally distributed around the circumference of the second plate cylinder; and a four cylinder
folder.  [29] There is also described herein a method of retrofitting a pressline over time, the method
comprising: having a pressline which is designed to operate in a two-around printing mode; selecting a
press unit in the pressline; replacing the plate cylinders of the press unit with corresponding second
plate cylinders having generally the same length, diameter, and circumferences as the first plate
cylinders but having only a single plate, while making no further modifications to the press unit;
repeating the steps of selecting and replacing on all press units in the pressline; printing pages on all
other press units in the pressline while the repeating is ongoing utilizing a two-around mode; and
printing pages on the pressline in three-around mode once all the press units have been selected.  [30]
In an embodiment, the method further comprises replacing the blanket cylinders in the press unit with
second blanket cylinders cooperative with the second plate cylinders.  [31] In an embodiment or the
method wherein the replacing the plate cylinders comprises removing the first plate cylinders from the
press unit and replaced them with the second plate cylinders alternatively, replacing the plate cylinders
comprises removing the first plate cylinders from the press unit and modifying them to become the
second plate cylinders.  [32] In an embodiment, the method further comprises a folder for folding
pages in the three-around mode which may be selected from the group consisting of: a 2:4:4:4 folder,
a 3:3:5:5 folder, a 4:4:5:5 folder, a 2:4:5:5 folder, a 3:4:5:5 folder. This folder may operate in a collect
run or a straight run.  [33] In an embodiment of the method there is also included a folder for folding
pages in the two-around mode which folder may operate in a collect run or a straight run.  [34] There is
also described herein a method of retrofitting a newspaper pressline over time, the method comprising:
replacing the plate cylinders of each press unit with  



corresponding second plate cylinders having generally the same length, diameter, and circumferences
as the first plate cylinders but having only a single plate, while making no further modifications to the
press unit; replacing a folder of the pressline with a folder designed to fold a three-around mode
printed newspaper while maintaining another folder of the pressline to fold a two-around mode printed
newspaper; printing pages on the pressline utilizing a two-around mode until the steps of replacing are
completed; and printing pages on the pressline in three-around mode once the steps of replacing are
completed.  [35] In an embodiment the method further comprises replacing the blanket cylinders in the
press unit with second blanket cylinders cooperative with the second plate cylinders.  [36] In an
embodiment of the method, the replacing the plate cylinders comprises removing the first plate
cylinders from the press unit and replaced them with the second plate cylinders. Alternatively,
replacing the plate cylinders comprises removing the first plate cylinders from the press unit and
modifying them to become the second plate cylinders.  [37] In an embodiment of the method, the
folder is selected from the group consisting of: a 2:4:4:4 folder, a 3:3:5:5 folder, a 4:4:5:5 folder,
a2:4:5:5 folder, a 3:4:5:5 folder. The folder may operate in a collect run or a straight run.  [38] There is
also described a method of retrofitting a newspaper pressline over time, the method comprising:
replacing the plate cylinders of each press unit with corresponding second plate cylinders having
generally the same length, diameter, and circumferences as the first plate cylinders but having three
plates, while making no further modifications to the press unit; replacing a folder of the pressline with a
folder designed to fold a three-around mode printed newspaper while maintaining another folder of the
pressline to fold a two-around mode printed newspaper; printing pages on the pressline utilizing a
two-around mode until the steps of replacing are completed; and printing pages on the pressline in
three-around mode once the steps of replacing are completed.  WO
20091120582PCT/US20091037715  [39] In an embodiment the method further comprises replacing
the blanket cylinders in the press unit with second blanket cylinders cooperative with the second plate
cylinders. 



[40] In an embodiment of the method the replacing the plate cylinders comprises removing the first
plate cylinders from the press unit and replaced them with the second plate cylinders. Alternatively, the
replacing the plate cylinders comprises removing the first plate cylinders from the press unit and
modifying them to become the second plate cylinders.  [41] In an embodiment of the method, the
folder is selected from the group consisting of: a 2:4:4:4 folder, a 3:3:5:5 folder, a 4:4:5:5 folder,
a2:4:5:5 folder, a 3:4:5:5 folder. The folder may operate in a collect run or a straight run.  [42] There is
also described herein a retrofitted printing apparatus comprising: an existing press unit having a first
plate cylinder which has previously been removed; a replacement second plate cylinder for receiving
ink, the second plate cylinder comprising at least three plates and having the same diameter and
length as the first plate cylinder installed in the press unit; and a blanket cylinder for transferring the ink
from the second plate cylinder to paper.  [43] In an embodiment of the apparatus the replacement
second plate cylinder further comprises: a first end; a second end; a first section corresponding to the
lust end, the first section comprising a first number of plates; and a second section corresponding to
the second end, the second section comprising a second number of plates.  [44] In an embodiment of
the apparatus the replacement second plate cylinder comprises: a first end; a second end; a cylindrical
shaft between the first end and the second end, the shaft having a circumference; and at least three
plates covering the shaft, each of the plates occupying an equal portion of the circumference. This
equal portion may comprise an are of 120.  WO 20091120582PCT/US20091037715  [45] In an
embodiment of the apparatus the first plate cylinder is removed from the press unit and replaced by
the second plate cylinder. Alternatively, the first plate cylinder is modified to become the second plate
cylinder. 



[46] There is also described herein a retrofitted folding apparatus comprising: an existing folder having:
a two-around cutting cylinder, a three-around pin/collect cylinder, and a three-around jaw folder; all of
which have previously been removed; a replacement three-around cutting cylinder; a replacement
five-around pin/collect cylinder; and a replacement five-around jaw folder; wherein the replacement
three-around cutting cylinder, the replacement five-around pin/collect cylinder, and a replacement
five-around jaw folder are placed on the existing folder without altering its footprint.  [47] In another
embodiment the apparatus further comprises a four-around female cutting cylinder arranged between
the three-around cutting cylinder and the five-around pin/collect cylinder.  [48] There is also described
herein a method of reducing the cut-off length of an existing press unit, the method comprising:
replacing a first plate cylinder of the press unit with a corresponding second plate cylinder of the same
length and diameter as the first plate cylinder but printing an odd number of pages generally greater
than or equal to three pages while making no further modifications to the press unit; printing pages on
the press, the printing comprising running the press at the same speed it had run prior to the replacing;
and utilizing a four cylinder folder to provide for cutting and folding the pages; wherein the first plate
cylinder comprises a first number of plates equally distributed around the circumference of the first
plate cylinder; and wherein the second plate cylinder comprises a second number of plates equally
distributed around the circumference of the second plate cylinder, the second number being greater
than the first number.  WO 20091120582PCT/US20091037715  [49] In an embodiment of the method,
the first number of plates is two and the second number of plates is three. The method may further
comprise replacing a first blanket cylinder in the press unit with a second blanket cylinder cooperative
with the second plate cylinder. It may additionally or alternatively comprise removing the first plate
cylinder from the press unit. It may additionally or alternatively comprise operating the press unit with
the second plate cylinder installed, wherein each of the plates on the second plate cylinder transfers
ink to a sheet.  [50] In an embodiment of the method, the first plate cylinder is one in a plurality of the
first plate cylinders, the method further comprising repeating the replacing for each of the first plate
cylinders in the plurality.  [51] There is also disclosed herein an apparatus for printing, the apparatus
comprising: an existing press unit comprising a first plate cylinder which is removed; a replacement
second plate cylinder for receiving ink, the second plate cylinder comprising at least three plates and
having the same diameter and length as the first plate cylinder and being installed in the press unit; a
blanket cylinder for transferring the ink from the second plate cylinder to paper; and a folder. In an
embodiment of the apparatus, the second plate cylinder comprises three plates. The second plate
cylinder may be a three-around plate cylinder. In an embodiment of the apparatus, each of the plates
receives an image and transfers the image to the blanket cylinder; the blanket cylinder transfers each
of the images to paper; and the folder cuts the images apart. 



[52] In a further or alternative embodiment, the second plate cylinder further comprises: a first end; a
second end; a first section corresponding to the first end, the first section comprising a first number of
plates; and a second section corresponding to the second end, the second section comprising a
second number of plates. Also disclosed herein is a replacement three-around plate cylinder. In a
further embodiment, the cylinder comprises a  WO 20091120582PCT/US20091037715 first end; a
second end; a cylindrical shaft between the first end and the second end, the shaft having a
circumference; the shaft further comprising at least three plates covering the shaft, each of the plates
occupying an equal portion of the circumference. In a further embodiment, the equal portion comprises
an arc of 1200.  [53] Also disclosed herein is a system for reducing the cut-off length of an existing
press unit, the system comprising: the press unit further comprising a first plate cylinder; the first plate
cylinder further comprising a first number of plates equally distributed around the circumference of the
first plate cylinder; a second plate cylinder of the same length and diameter as the first plate cylinder;
the second plate cylinder further comprising a second number of plates equally distributed around the
circumference of the second plate cylinder; wherein the second plate cylinder replaces the first plate
cylinder.  [54] In an embodiment of the system, the first number of plates is two and the second
number of plates is three. The press unit may further comprise a first blanket cylinder, wherein the first
blanket cylinder is replaced with a second blanket cylinder cooperative with the second plate cylinder.
The first plate cylinder may be one in a plurality of the first plate cylinders; the second plate cylinder is
one in a plurality of the second plate cylinders; and each first plate cylinder in the plurality is replaced
with a second plate cylinder in the plurality.  [55] Also disclosed herein is a method of reducing the
cut-off length of an existing press unit, the method comprising replacing a two-around plate cylinder of
the press unit with a three-around plate cylinder, the three-around plate cylinder having the same
diameter and length as the two-around plate cylinder; making no further modifications to the press unit;
printing pages on the press, the printing comprising running the press at the same speed it had run
previously; and utilizing a 3:5:5 or 3:4:5:5 folder to provide for cutting and folding the pages.  



WO 20091120582PCT/US2009/037715  [56] Also disclosed herein is a method of shortening a
dimension of a printed medium, the method comprising: having a press unit capable of printing the
medium, the press unit comprising a first plate cylinder; and replacing the first plate cylinder of the
press unit with a corresponding second plate cylinder of the same length and diameter as the first
plate cylinder; wherein the first plate cylinder comprises a first number of plates equally distributed
around the circumference of the first plate cylinder, the arc of each of the plates corresponding to the
dimension; and wherein the second plate cylinder comprises a second number of plates equally
distributed around the circumference of the second plate cylinder, the arc of each of the plates
corresponding to the dimension.  [57] In shortening the cut-off length without substantial adjustment to
the press unit, it is also desirable to accommodate the cut-off length while cutting and folding the
sheets without substantial adjustment.  [58] There is also disclosed herein an apparatus for printing,
the apparatus comprising: an existing press unit comprising a first plate cylinder which is removed; a
replacement second plate cylinder for receiving ink, the second plate cylinder comprising at least three
plates and having the same diameter and length as the first plate cylinder and being installed in the
press unit; a blanket cylinder for transferring the ink from the second plate cylinder to paper; and a
folder. The folder may be any of a 3:5:5 folder, a 2:4:4:4 folder, a3:3:5:5 folder, a 4:4:5:5 folder, a
2:4:5:5: folder, a 3:4:5:5 folder, a 3:5:5 folder or a 4:5:5 folder.  [59] In an embodiment of the
apparatus, the second plate cylinder comprises three plates. The second plate cylinder may comprise
a thee-around plate cylinder. In an alternative or further embodiment of the apparatus, the folder
comprises: a two-around cutting cylinder; a five-around pin/collect cylinder; and a five-around jaw
cylinder. In an embodiment, this may be a 4:4:5:5 folder in applications without space comments or a
3:4:5:5 folder where space may be limited.  WO 20091120582PCT/US20091037715  [60] In an
embodiment, the folder performs straight-run operation. In an alternative embodiment, the folder
performs collect-run operation, the apparatus further comprising a skip slitter, the skip slitter being
calibrated to the second plate cylinder. 



[61] In an embodiment of the apparatus, the folder comprises: a five-around folding cylinder; and a
three-around cutting cylinder.  [62] In an embodiment, the folder is converted from performing
collect-run operation to performing straight-run operation. The folder may be a rotary folder, jaw folder,
or pinless folder.  [63] Also disclosed herein is a method of folding a medium printed by a three-around
plate cylinder, the method comprising running the medium through a 3:5:5 folder. In an embodiment of
the method, the running comprises running the medium between a first cylinder and a second cylinder,
the first cylinder and the second cylinder being in a ratio of circumference of 3:5. In a further
embodiment, the first cylinder is a cutting cylinder and the second cylinder is a pin/collect cylinder; and
the method further comprising transferring the medium from the pin/collect cylinder to a jaw cylinder;
wherein the pin/collect cylinder and the jaw cylinder are in a ratio of circumference of 1:1.  [64] In an
embodiment of the method, the first cylinder is a cutting cylinder and the second cylinder is a folding
cylinder. The medium may be newspaper.  [65] Generally disclosed herein are folders or folding units
for press units that have been adapted to print three pages per rotation of the plate cylinder.  BRIEF
DESCRIPTION OF THE FIGURES  [66] FIG. 1 provides a drawing of a portion of a pressline showing
two printing units (a three color unit and a standard unit) as well as a folder and some of the angle bars
for interacting with the paper web. 



[67] FIG. 2 provides a drawing of a prior art two-around plate cylinder.  [68] FIG. 3 shows an
embodiment of a prior art jaw-type end folder in a 2:3:3 ratio.  [69] FIG. 4A shows the general
principles of straight-run operation in time lapse positions 4A-1 through 4A-3.  [70] FIB. 4B shows the
general principles of collect-run operation in time lapse positions 4B-1 through 4B-6.  [71] FIG. 5A
provides a lateral perspective of an embodiment of a staggered three-around plate cylinder.  [72] FIG.
5B provides an aerial-lateral perspective of an embodiment of a staggered three-around plate cylinder.
[73] FIG. 5C provides a cross-section of an embodiment of a three-around plate cylinder.  [74] FIG. 6
shows a straight-across one-around plate cylinder. 



[75] FIG. 7 provides an embodiment of a folder adjusted for a retrofitted press unit having a 3:5:5 ratio.
[76] FIG. 8A shows a conceptual diagram illustrating the operation of a four cylinder folder in a 3:3:5:5
ratio.  [77] FIG. 8B shows a conceptual diagram illustrating the operation of a four cylinder folder in a
4:4:5:5 ratio.  [78] FIG. 8C shows a conceptual diagram illustrating the operation of a four cylinder
folder in a 2:4:5:5 ratio.   [79] FIG. 8D shows a conceptual diagram illustrating the operation of a four
cylinder folder in a 3:4:5:5 ratio.  [80] FIG. 9A shows an end view of the modification of a standard unit
to introduce handedness when utilizing three-around plate cylinders.  [81] FIG. 9B shows a
perspective view of the cylinders of FIG. 8A. 



[82] FIG. 10 shows an end view of the modification of a three color process unit to introduce
handedness when utilizing three-around plate cylinders.  [83] FIG. 11 shows a comparison of rotation
for a two page standard press unit compared to a three page standard press unit showing why the
handedness is necessary.  WO 20091120582PCT/US20091037715 DESCRIPTION OF PREFERRED
EMBODIMENT(S)  [84] Generally disclosed herein are systems and methods for reducing the cut-off
length of a newspaper, wherein a plate cylinder that generates images for two sheets is replaced with
a plate cylinder of the same diameter and length that generates images for three or more sheets, and
the press unit is operated with the latter cylinder. There is also described a folder designed to work
with such a press, and methods for utilizing such a pressline in a three-around print mode. Generally,
the press units and folders discussed herein will be generated by retrofitting an existing press unit or
folder to carry out printing in a three-around mode, while maintaining the same footprint as the original
press unit.  [85] To refer to differently sized printings this disclosure will refer to printing in a
two-around mode, a three-around mode, etc. This is to indicate that during each rotation of a plate
cylinder a press unit (101) is printing either two or three pages with a page being defined as an image
split from other images in the resultant paper, but printed on the same web. These images may be
duplicated down the web, or different from images above or below, providing for a repeating series.
Further, this disclosure will discuss a one-around, two-around, three-around, etc. cylinder. This is a
cylinder for printing, cutting, or transporting pages. This reference will generally be used in conjunction
with a plate cylinder where the number refers to the number of plates, or a cutting or transport cylinder
where it refers to the number of pages (images) which would fit around the cylinder.  [86] It should be
recognized that a plate cylinder can operate in any mode which is a multiple of the number of plates or
the cylinder by printing more than one image per plate. So for example, a one-around cylinder may
operate in a one-around mode, a two-around mode, a three-around mode, etc. by simply having each
plate (in this case each full rotation) comprise 1, 2, 3, etc. pages with appropriate space between them
for cutting. Similarly, a 



WO 20091120582PCT/US20091037715 three-around cylinder can operate in three-around,
six-around, nine-around, etc. mode in the same fashion.  [87] The systems and methods will be
discussed in terms of their application principally to a standard press unit (103) and may occasionally
be expanded to a half deck (105) for integration on the standard press unit to apply the systems and
methods to a three color unit. One of ordinary skill in the art would understand that the techniques
could also be applied to other standard units, half deck units, full deck units, three color units, four
color units, and/or tower units utilizing the same principles and without undue experimentation. The
systems and methods here may in fact be used to provide for three-around mode printing by any press
unit which utilizes printing cylinders retrofitted, modified or otherwise constructed in conjunction with
the systems and methods discussed herein. More generally, while the disclosure refers to press units
and components thereof related to newspaper printing, one of ordinary skill understands that the
disclosure may apply to any printing application, including on any publication, paper, fabric, or other
desired medium. Further, it may apply to any process or structure wherein the circumference of
cylinders, drums, or rollers, and arcs of portions thereof, corresponds to a dimension of a final product
which is desired to be adjusted.  [88] To begin the discussion it is best to first look at the design of a
pressiine in a standard newspaper press floor. FIG. 1 shows a general layout of a portion of an
exemplary pressline (100) as might be used in any major newspaper to print pages which are primarily
black and white with so-called "spot" color or occasional full color pages. The pressline (100) includes
at least one press unit (101), a series of angle bars (111) and a folder (121). While the pressline of
FIG. 1 shows two press units (101), the angle bars (111) and a single folder (121); most presslines will
have a folder (121) and two sets of angle bars (111) with between 4 press units (101) to 10 press units
(101) depending on the desired capacity and design of the  WO 20091120582PCT/US20091037715
pressline (100). Further, a single press room may have one or more than one pressline (100), again
depending on capacity and design, which may operate independently, or may operate in conjunction
with each other. For the purpose of this disclosure, it will be presumed that the pressline (100) include
at least one press unit (101) and any other associated structure necessary which operates in the
standard manner known to those of ordinary skill in the art. 



[89] The press unit (101) described herein and shown in FIG. 1 may be described as having a
two-around plate cylinder, an example of which is shown in FIG. 2. In many press units (101), plate
cylinders (10) or (13) commonly produce two images corresponding to two sheets of the same length
per rotation, by having two images inked onto them, one per plate. The cylinder (10) or (13) then
rotates continuously printing the combined pattern of two pages in a repeated serial pattern.  [90] The
embodiment of FIG. 2 shows an embodiment of such a two-around plate cylinder (10), representative
of any two-around plate cylinder (10) (13). As shown, a two-around plate cylinder (10) has two plates
(200) (201) on a shaft between an operator side (210) and drive side (212). Each plate (200) (201)
comprises half the circumference of the shaft of the cylinder (10). The plates (200) (201) are equally
distributed around the circumference of the cylinder (10), in equally sized arcs. The plates (200) (201)
are generally in a covering relationship to the cylindrical portion of the cylinder (10). As shown in 1,1G.
2, the plates (200) (201) generally wrap around the external curved surface of the cylinder (10). Each
plate (200) (201) corresponds to an image, which in turn generally corresponds to a single sheet of a
newspaper, the sheets being ultimately separated by the end folder (121) and creating two separate
sheets.  [91] The cut-off length of each sheet corresponds to the arc length of the cylinder (10)
occupied by the plate (200) (201) corresponding to the image for that sheet. Where a two-around plate
cylinder (10) has a circumference of 64", by way of non-limiting example,  WO
20091120582PCT/US20091037715 operation of a press comprising that two-around plate cylinder
(10) may generate images on two sheets 32" in length. Commonly, two-around plate cylinders have a
47" circumference; such a cylinder would generate images on two sheets 231/4" in length.  [92] The
press units (101) may be any type of press unit (101) but will generally be either standard units (103),
three color units (105) (which is usually a standard unit (103) with a half deck unit (115) placed
thereon), four color units (which is usually a standard unit (103) with a full deck or satellite unit
comprising a common impression cylinder (not shown) placed thereon) or tower units (not shown). The
type of press unit (101) depends upon the flexibility originally built into the pressline (100). A pure
black and white pressline (100), for instance, will generally only have standard units (103), while a
pressline (100) utilizing some color (spot or process color) may have some three color units, four color
units and/or towers. Full color presslines or presslines designed to be highly versatile, may comprise
all tower press units.  [93] Regardless of the exact press units (101) used, the pressline (100) will
generally operate in a similar fashion. Paper (131) will be fed from a paper roll to the press units (101)
generally from underneath the press units (101). The paper (131) will be of a predetermined width and
will generally be provided on a large diameter roll containing a length many times greater than the
height of any particular newspaper page. The page will generally be printed upright so that if the roll of
paper is viewed before cutting, there will be a predetertnined number of pages arranged side to side
across the width of the roll, with the same pages repeated serially down the roll as it unwinds and is
printed. However, pages may alternatively be printed horizontally (generally called "tabloid" printing).
The exact width of the paper roll is selected based on the width of the press unit (101) and the desired
size of the resultant pages. 



WO 20091120582PCT/US20091037715  [94] As the paper (131) comes up through the press unit
(101), ink and dampener solution are transferred from various troughs or other storage devices onto a
series of transfer rollers. Eventually the ink and dampener solution are applied to a plate cylinder (10)
or (13). While the term "cylinder" is used for some components while "roller" or "drum" is used for
others, this is done for convenience and does not imply any structure to any component which could
not be encompassed through the use of a different term. Plate cylinder (10) or (13) includes the
necessary structure to allow for the ink to be placed into the correct format so as to form the necessary
text or images to be printed. This may be the actual shape to be printed or may be a reverse image
(depending on the type of printing performed). This structure will generally be on the plates (200) and
(201) with each plate corresponding to each image. The plate cylinder (10) or (13) then transfers the
ink to blanket cylinder (11) or (12) which then transfers the ink to the paper (131) printing the page.
Both sides of the page are generally printed simultaneously by the two blanket cylinders (11) and (12)
in a standard press unit (103). If a three color press unit (105) is used, the paper (131) may be routed
to an additional plate cylinder (1801) and blanket cylinder (1800).  [95] It is important to note that the
reference numbers chosen for the plate (10), (13), and (1801) and blanket (11), (12), and (1800)
cylinders in this disclosure were specifically chosen. Various references related to these cylinders
utilizing these same reference numbers are known in the industry. Therefore, the choice of reference
and depicted side implies which side of the press unit (101) is being viewed. While the systems and
methods can obviously be reversed if the system is being accessed from a different side, this use of
reference numbers does help to provide for a particular indication of particular structure as generally
no other distinguishing characteristics of the press unit are used. In the case of FIG. 1 the choice of
reference numbers shows that the view is from the operator side of the press.  WO
20091120582PCT/US20091037715  [96] Generally the printing is accomplished by ink being
transferred from the blanket cylinder (11), (12), or (1800) to the paper (131). In order to print cleanly,
the paper (131) cannot be suspended over the blanket cylinder (11), (12) or (1800), but the blanket
cylinder (11), (12), or (1800) must be allowed to push against a surface (generally another revolving
cylinder) to transfer the ink to the paper (131) and cleanly print the page. In the standard press unit
(103), the two blanket cylinders (11) and (12) push against each other printing both sides of the page
simultaneously with each cylinder creating the surface for the other cylinder to push against. In the
three color unit (105), there is included a common impression cylinder (48) which may be pressed
against by any or all of the blanket cylinders (11), (12), or (1800) to provide the necessary surface.
[97] Once the paper (131) has been printed by any particular press unit (101), it may be routed through
additional press units (101) (or may go back through the same press unit (101)) to add additional color
or colors by contacting another blanket cylinder (11), (12), and (1800). In this way each cylinder
effectively prints a single set of pages on the paper web. This may either be provided in black or may
be one of three component colors which, when used together, produce a full color image. 



[98] Eventually the paper web will be routed through the angle bars (111). These angle bars (iii)
provide for various changes in direction, orientation and/or delay in the various rolls of paper (131). As
each roll of paper (131) is printed to become a collection of pages repeated serially, in order to form a
newspaper having many different pages, the pages being printed by a first press unit (101) are
generally different from the pages being printed by a second press unit (101). The angle bars (111)
may also include cutting instruments to separate the sheets and/or pages printed side by side,
effectively narrowing the width of the paper web where necessary. The primary purpose of the angle
bars (111) is to arrange the various individual paper webs with each other so as to align the
components of the resultant  WO 20091120582PCT/US20091037715 newspaper correctly. Generally,
when the paper (131) leaves the angle bars (111) the various rolls have been arranged with their
major surfaces over each other, and with different pages arranged over top of each other so that
numerical ordered pages are logically arranged. Further, the repetitions of one paper roll (131) are
aligned with the repetitions of the other paper rolls (131) and each roll is split to only one page wide.
[099] The paper rolls (131) are then fed into the folder (121) which cuts the individual newspaper or
newspaper sections apart and folds then into sections. In particular, the folder (121) separates the
individual newspaper sheets from the web of sheets all arranged on the series of rolls (131). [0100]
When the final publication is in "broadsheet" form, wherein longer vertical pages are divided by a
vertical fold, and wherein the entire publication is then horizontally folded, the paper web (131) may be
drawn over a side folder to introduce the vertical fold, which may be referred to as a "first fold," in
parallel with the paper web (131). This effectively folds all the sheets in the paper web and the
adjacent webs to produce what we may think of as a paper "book." [0101] The paper rolls (131) are
then fed into the end folder (121) (or more commonly simply called the folder) which introduces the
horizontal, "second fold" across the paper web (the center page fold) and cuts the individual
newspaper or newspaper sections apart. In particular, the end folder (121) separates the individual
newspaper sheets from the web of sheets all arranged on the series of rolls (131) producing a
newspaper section. An embodiment of one type of end folder (121), a jaw folder, is shown in FIG. 3.
The paper (131) is first fed between a cutting cylinder (3) and a pin/collect cylinder (4) to cut the
papers apart. The cutting cylinder (3) may be described as "two-around," in that it has two blades (20)
(21). The blades (20) (21) cut the paper (131) when they rotate past the pin/collect cylinder (4). The
length of the sheet ultimately cut is therefore equal to half the  



WO 20091120582PCT/US20091037715 circumference of such a two-around cutting cylinder (3) and
corresponds to the height of the paper. The circumference of the pin/collect cylinder (4) is therefore
calibrated to move two sheets (30) (31) past the cutting cylinder (3) for every rotation of the cutting
cylinder (3), and to have some empty space (32) to round out the rest of the pin/collect cylinder's (4)
circumference. The pin/collect cylinder (4) in FIG. 3 accomplishes this by being three-around; that is,
each sheet (30) (31) occupies a 1200 arc around the circumference of the pin/collect cylinder (4), and
120 is left unoccupied (32) to permit a full rotation. Since pin/collect cylinder (4) is of larger diameter
than cutting cylinder (3), each handles pages of similar size although they hold a different number of
them. [0102] Once the sheets are cut, they are then transferred to the jaw cylinder (5) for tenting or
creasing and introduction of the second fold. This cylinder (5) handles the same number of sheets as
the pin/collect cylinder (4). In the end folder (121) of FIG. 3, the jaw cylinder (5) is, therefore, also
three-around. The jaw cylinder (5) then passes the tented sheets to a delivery fly (8) for completion of
folding and placement on a conveyor belt (9). [0103] The end folder (121) has been traditionally
designed to be able to process the paper (131) as it is released from processing by a two-around plate
cylinder (10). For a press unit (101) with a two-around plate cylinder (10), a functional end folder (121)
may resemble that shown in FIG. 3, which runs in a 2:3:3 ratio as discussed. That is, the cutting
cylinder (3) is two-around, the pin/collect cylinder (4) is three-around, and the jaw cylinder (5) is
three-around. This ratio is keyed to the sheets from a press unit (101) printing in two-around mode, as
it can handle two sheets (30) (31) at a time with space equivalent to a third sheet (32) to permit
rotation completion without the cylinders interfacing with sheet transfers. Traditionally, two-around
mode has been the only common mode of operation. Thus, existing presses (101) utilize two-around
plate cylinders (10) and a folder (121) with a two-around cutting cylinder (3) standard to allow for easy
integration.  WO 20091120582PCT/US20091037715 [0104] Generally, folders (121) have operated in
one of two ways, which may be referred to as "straight run" or "collect run." In straight run operation,
the number of completed products, or sheets, is equal to the number of plates on the plate cylinder
(10). Where there are two plates, straight run operation generates two completed products for every
revolution of the printing cylinder. An embodiment of this operation is shown in FIG. 4A. In contrast,
collect run operation produces one completed product for every revolution of the printing cylinder. In
collect run operation, the folder (121) stores a first product from the plate cylinder revolution until a
second product is produced, and then collects the two products together and releases them. An
embodiment of this operation is shown in FIG. 4B. [0105] As should be apparent from the above, in
traditional press systems, the plate cylinders were almost universally set up to provide for two-around
printing. The reasoning is apparent from simple metrics. If one is aiming for a sheet around 23" in
length a one-around cylinder would be small (around 7" in diameter), while a two-around cylinder
would be a more manageable size (around 15" in diameter), while a larger cylinder could become
unmanageably large (around 20" in diameter or larger). Further, it should be apparent that in standard
operation a plate cylinder needs an even number of (and preferably 2) pages to interact with the folder,
if an uneven number of pages are printed serially on the web, the folder (121) will be unable to collect
run the pages as the sections produced would have different pages in each rotation at the cutting
cylinder (3). When using two plate cylinders in a single press, two images will always line up
regardless of the direction of rotation. 



[0106] In the systems and methods disclosed herein, one or more two-around plate cylinders (10) (13)
are replaced with a corresponding cylinder that may be referred to as a three-around plate cylinder
(400). The three-around plate cylinder (400) corresponds in that it is a structural substitute for the
two-around plate cylinder (10) as it is used in the particular press unit (101) of which it is a component.
While printing in a three-around mode can be  WO 20091120582PCT/US20091037715 accomplished
by a three-around plate cylinder (400) which has three plates as shown in FIG. 5, it may also have only
one plate as shown in FIG. 6. In the one-plate cylinder (600) embodiment, the plate will generally be
logically subdivided to provide for printing of three sheets. Therefore, even though it technically only
has one plate, it is still for printing in three-around mode. [0107] FIGS. 5A through 5C show an
embodiment of a three-around plate cylinder (400) comprising an operator side (410), a drive side
(412), and a shaft therebetween. The three-around plate cylinder (400) is generally cylindrical, as
fitting its roller function. At one end of the cylinder (400) is a drive side (412) where it engages the
press unit (101); at the other end is an operator side (410) which is generally free rotating in a support.
[0108] Covering the rounded surface of the shaft of the cylinder (400) are plates (401) (402) (403),
each comprising an equal portion of the circumference of the cylinder (400). In other words, the plates
(401) (402) (403) are equally distributed around the circumference and have equal arcs. In an
embodiment, there are three such plates (401) (402) (403), each occupying a 120 arc along the
circumference of the plate cylinder (400). [0109] The plates (401) (402) (403) may be mounted to the
cylinder (400) by use of mounting slots (420). The slots (420) may comprise and be tailored to plate
lockup devices chosen according to the requirements of the particular press unit (101) in which the
cylinder (400) is going to be installed. [0110] In the embodiment of the various parts of FIG. 5, the
plates (401) (402) (403) may be in two or more sections in which the plates (401) (402) (403) in each
section are circumferentially staggered relative to plates (401) (402) (403) in the other section(s). In
FIGS. 5A and 5B, the plates (401) (402) (403) in section (430) are staggered relative to the plates
(401) (402) (403) in section (440). Therefore, as the cylinder (400) rotates, the plates in section (430)
are at a different stage in printing than the plates in section (440). This 



WO 20091120582PCT/US20091037715 embodiment may operate with a staggered blanket cylinder
(11) (12), which may be common in many older press units (101). This arrangement means that the
two "sub-webs" which are being printed side by side, are at different points in printing at any time.
[0111] In an alternative embodiment, the cylinder (400) may have two sections of plates in which the
plates (401) (402) (403) are circumferentially straight across relative to each other. In FIGS. 5A and
5B, section (430) shows three columns (431) (432) (433) of plates (401) (402) (403) that are straight
across relative to each other. Therefore, as section (430) rotates, the plates in columns (431) (432)
(433) are all at the same stage in printing while plates in section (402) for example are all offset. Such
an embodiment comprises a continuous mounting slot (420). [0112] One of ordinary skill understands
from FIGS. 5A through 5C that a three-around plate cylinder (400) may combine any number of
sections (430) and (440), or have an entire cylinder (400) embodying only section (430) or (440). That
is, a three-around plate cylinder (400) may embody entirely section (430), having multiple columns
(431) (432) (433) with straight across plates. In a preferred embodiment, such a cylinder (400) has six
columns, permitting printing six narrower pages from the cylinder (400). Alternatively, a three-around
plate cylinder (400) may comprise multiples of section (440), with multiple columns of staggered plates
(401) (402) (403). Any combination of sections (430) and (440) is also contemplated, as informed by
the blanket cylinder (11) (12), the number of pages desired to be printed per cylinder (400), or any
other factor. [0113] In an alternative embodiment, it is not required that the three-around cylinder
actually have three separate plates. Instead, the cylinder (400) may have only a single plate (or two
offset plates each one corresponding to offset plates (430) and (440)) in FIGS. 5A through 5C. This
single plate can then be logically divided into three pages. In this embodiment,  WO
20091120582PCT/US20091037715 



effectively instead of having three plates, each with one page thereon, there is a single plate with three
pages thereon. This embodiment is discussed in more detail later. [0114] A two-around plate cylinder
(10) and its three-around plate cylinder (400) replacement may have the same length between the
operator side (410) and drive side (412). Because the diameter, length, and most importantly
circumference are generally the same between a three-around plate cylinder (400) and corresponding
two-around plate cylinder (10) which it is designed to replace, the three-around plate cylinder (400)
may replace the two-around plate cylinder (10) (13) without alteration of the dimensions of the press
(101) or mode of cylinder attachment to the press (101) in any way. In a preferred embodiment, the
press unit (101) comprising a replacement three-around plate cylinder (400) is operated at the same
speed as it did when it comprised a two-around plate cylinder (10). Three pages are produced in the
same amount of time as two were previously produced, thus increasing the productivity and rate of
production without increasing the speed at which the press unit (101) is actually operated. [0115] The
three-around plate cylinder (400) may also rotate at the same rate as the two-around plate cylinder
(10) (13), and may approximate the mass of the two-around plate cylinder (10) (13), permitting full
integration into the press unit (101) and its operation without significant adjustment. In such
embodiments, a three-around plate cylinder (400) generally has the same newsprint speed dynamics
as a two-around plate cylinder (10). Replacement with a three-around plate cylinder (400) is also
facilitated by the fact that cylinders are generally designed to be removable. [0116] It should be
apparent that operating a press unit (101) with a three-around press cylinder (400) at the same speed
an original two-around plate cylinder was operated allows the press to produce 50% more documents
than before. Specifically, in the same time, both cylinders accomplish one rotation, however, the
two-around only produces two sheets while  WO 20091120582PCT/US20091037715 the three-around
produces three. While this is a desirable outcome, it is also possible for the printing press unit to now
produce 50% more color than previously. Specifically, the additional sheet per rotation need not be a
complete sheet but may be a component color sheet. This can allow a modified pressline to actually
print color where it may have been unable to before. Just to show a simple example, if one takes 8
units, each producing four pages, the paper could produce 32 black and white pages, 16 black and
white pages and 4 color pages or 8 color pages. With the same line utilizing three-around cylinders,
the unit could produce 48 black and white pages, 24 black and white pages and 6 color pages, or 



12 color pages. Therefore, the press owner has the ability to add paging, color, or a combination of
both when operating the press using three-around cylinders. [0117] The three-around plate cylinder
(400) will generally be used to retrofit an existing press unit (101) comprising two-around plate
cylinders (10) (13) by replacing these with three-around plate cylinders (400). Such retrofitting also
permits lowering the cut-off length (thereby permitting greater productivity and saving paper) without
investing in a new, extremely expensive press unit (101). Replacement may be accomplished by any
desirable or appropriate means, limited only by the means by which the cylinders are secured to the
press unit (101). One of ordinary skill will know how to most efficiently and effectively remove the
two-around plate cylinder (10) (13) and replace it with a three-around plate cylinder (400). Means for
connecting the three-around plate cylinder (400) may be the same as the means for connecting the
two-around plate cylinder (10) (13), or may be improved or otherwise modified. In retrofitting to replace
the two-around probe cylinder (10) the three around plate cylinder (406) may be a new cylinder which
is effectively a drop in substitute for the two-around cylinder (10), or the two-around cylinder may be
modified (e.g. such as by being replated) to make it into a three-around cylinder (400).  WO
20091120582PCT/US20091037715 [0118] In the context of the press unit (101) or a three-around
cylinder (400), each of these plates (401) (402) (403) corresponds to an image for a sheet ultimately
separated from each other by the folder (121) and resulting in three separate sheets. Each plate (401)
(402) (403) is inked with an image that is transferred to the blanket cylinder (11) (12) and ultimately to
the roll of paper. The cut-off length of each sheet corresponds to the length of the image transferred
originally from the plate (401) (402) (403) as the cylinder rolls along the length of the paper. Thus, the
cut-off length is dictated by the arc of the circumference of the cylinder (10) occupied by the plate
(401) (402) (403) corresponding to that sheet. [0119] A three-around plate cylinder (400) replacing a
two-around plate cylinder (10) will generally have the same diameter as the two-around plate cylinder
(10). Because of this, the addition of additional plates (401) (402) (403) on a three-around plate
cylinder (400) over a two-around plate cylinder (10) cuts the same circumference into smaller arcs.
Therefore, the cut-off lengths of the sheets generated by a three-around plate cylinder (400) are
shorter than those of a two-around plate cylinder (10) of the same diameter. Where a three-around
plate cylinder (400) has a circumference of 64", by way of non-limiting example, operating a press unit
comprising such a cylinder (400) generates three sheets 211/3" in length. Where a three-around plate
cylinder (400) has a 47" circumference, such a cylinder would generate images on three sheets 15
2/3" in length. These sheets generated by a three-around plate cylinder (400) are shorter in length
than the sheets generated by a two-around plate cylinder (10) of the same diameter, thereby
accomplishing a shorter cut-off length and saving paper. In an embodiment, the reduction is
thirty-three percent. [0120] The three-around plate cylinder (400) sheets are not so much shorter that
substantial readjustment of content placement or length is necessarily required to accommodate the
shorter length. A switch from a two-around plate cylinder (10) to a three-around plate cylinder (400)
does not make it necessary to print additional sheets, which printing would  



WO 20091120582PCT/US20091037715 make the newspaper longer and cancel out the paper
savings accomplished by the shorter cutoff length, to accommodate this adjustment in length. Most of
the reduction in length may correspond to a reduction in margins or the size of an advertisement: i.e.,
a "half-page" ad will still cover half a page, but will simply be smaller since the page is smaller.
Similarly, in order to maintain relative dimensions of the resultant newspaper, the page width may be
proportionally altered. This may be done by printing more pages across the width of the paper web
(which can result in further increases in speed of printing) or by using a narrower web and subdividing
accordingly. [0121] For this reason, a three-around plate cylinder (400) is a preferred embodiment,
although four-around plate cylinders and further subdivisions of plate cylinders are also contemplated
and included as alternative embodiments herein. However, these additional plates, and the
substantially shorter sheets they generate compared to a cylinder with fewer plates, may require
additional adjustments to content that detract from the quality of the printed publication, or may require
printing some extra pages that detract from the paper savings accomplished by the shorter cut-off
length. Therefore, in alternative embodiments, the system and methods may retrofit a press with any
replacement cylinder with additional plates that correspond to sheets with a shorter cut-off length than
those produced by an existing plate cylinder, regardless of the number of plates the plate cylinder
actually has after or before retrofit. However, for the most part the retrofitted plate cylinder will
preferably have either three plates, or a single plate which is logically divided into three or more pages
when used. [0122] As previously discussed, it is not necessary to actually have three plates to print in
a three-around mode. In an alternative embodiment a three-around mode may utilize a one-around
plate cylinder (600) as shown in FIG. 6. This would comprise a single plate (601) arranged to cover the
entire circumference of the cylinder (600) which again has an operator  WO
20091120582PCT/US20091037715 side (610), a drive side (612) and a shift therebetween. In this
embodiment, the cylinder (600) technically prints only one "page" per rotation. However, it should be
apparent that the one "page" can actually comprise 3 pages (images) arranged sequentially which
would allow this physical cylinder (600) to operate in a three-around mode in identical fashion to a
three-around plate cylinder. [0123] The one-around plate (601) design can be particularly
advantageous when a pressline is partially upgraded or is being upgraded over time while still
operating. Since the one-around plate (601) can handle any length up to it's circumference, the
one-around plate (601) may be arranged to print in a two-around mode initially. Since the diameter of
the retrofit one-around cylinder is not changed from the initial two-around, this allows for the newly
modified press unit (101) to continue to operate in a pressline (100) where the remaining units have
not yet been upgraded and still include two-around plate cylinders (10). Once all press units (101) are
upgraded, the press (100) line may then switch to three-around operation. Thus, the upgrade may be
done in stages which may allow for the pressline (100) to not be taken out of operation while a retrofit
occurs. For example, in one upgrade scenario, an eight press unit (101) pressline (100) could
continuously operate on seven units with one being upgraded at any time. Each unit (101) would either
comprise an unmodified two-around press unit (101) or a modified one-around press unit (100 printing
in two-around mode. Once seven of the eight press units (101) are upgraded, the pressline (100) can
then immediately commence operation in three-around mode (on seven presses) by simply having 



the one-around plate cylinders (600) now print in three-around mode. Since there are no two-around
plate cylinders (10) remaining in use (the eighth being currently retrofitted) there is no need to operate
the two-around mode. Once the retrofit is completed, a pressline having all one-around plate cylinders
(600) can freely operate in any print mode, further increasing the functionality of the pressline (101).
[0124] In a further embodiment, depending on the structure, operation, or other features of the press
unit (101), systems and methods for replacing a two-around plate cylinder (10) with a three-around
plate cylinder (400) or one-around plate cylinder (600) may further comprise replacing the blanket
cylinders (11) (12) with new blanket cylinders that cooperate with, or functionally interact with, the
replacement three-around plate cylinders (400) or one-around plate cylinders (600). Such a blanket
cylinder (11) (12) replacement may be desirable where it is desirable to expand the capacity to print in
color. Such replacement may allow printing of multiple pages across each cylinder. In a preferred
embodiment, such replacement allows color printing of six pages across which in turn allows a fifty
percent increase in color printing capacity from a traditional four-across cylinder. It may not be
necessary to replace blanket cylinders (11) (12) where the existing press unit (101) provides sufficient
productivity in color printing. [0125] It is also contemplated that newly manufactured press units (101)
may comprise one or more three-around plate cylinders (400). However, it would be expected that new
presses would simply be built with smaller two-around plate cylinders to produce pages of similar size.
Therefore, the use of a three-around plate cylinder has particular value when used as part of a
pressline retrofit because the three-around plate cylinder provides for a smaller cutoff without wasted
paper and without the need to modify or replace existing press components. Further, because of the
similarity in size, mass, etc., of the three-around (400), or one-around (600) cylinders, the retrofitted
pressline can occupy the same footprint as its predecessor, utilize all of the same motor and clutch
controls, and operate at similar mechanical speeds. [0126] Part of the reason that new (as opposed to
retrofitted) presslines would generally utilize smaller two-around plate cylinders instead of the
three-around cylinders is because other units, such as folder (121) are traditionally constructed to
operate with an even number  WO 20091120582PCT/US20091037715 of pages in each repetition per
web. Even numbers are more easily divided and thus the use of three-around plate cylinders (400) can
provide for more complicated mathematics in setting up the folding scheme. A switch from a
two-around (10) to a three-around plate cylinder (400) will generally also require some other changes
in the pressline (100) which are not immediately apparent. 



[0127] In the first instance when only a single page or two pages are being printed, the sheets are
universally aligned between corresponding blanket cylinders. Specifically looking at press (103), the
fact that cylinder (10) and (13) are counter rotating (one rotates clockwise, the other counter
clockwise) does not matter. However, in a three-around system, it is necessary to introduce
handedness in the plate cylinders (400). Looking at FIGS. 9A and 9B, plates on cylinder (400A) have
to be arranged in a different order from plates on cylinder (400B) providing for the cylinders having a
"handedness" specifically so as to align the pages on the plate cylinders (400A and 400B) with each
other. For example, if cylinder (400A) had in order pages 1, 2, 3 when going clockwise, cylinder (400B)
would generally have pages 3, 2, 1 in order when going clockwise. FIG. 11 shows how this works. This
is as opposed to a two-around cylinder when both cylinders may have pages 1, 2 when going
clockwise, with one plate cylinder (10) simply being offset by 180 degrees. Such changes can be
further complicated when sections (such as sections (430) and (440)) are used. However, the changes
follow the same general principles. [0128] Further, in the embodiment of FIGS. 9A and 9B, the blanket
cylinder (12A) generally requires modification as well to provide for the handedness by filling an
existing slot (801) on one blanket cylinder (12A) and moving the slot 180 degrees to position (803) to
avoid having a printing break in the middle of a page. This modification is not required without the
three-around mode being used as there is no handedness present in the two-around mode. However,
in the three-around mode, the modification is necessary to allow for correct  WO
20091120582PCT/US20091037715 alignment. FIG. 10 shows that while the handedness is necessary
on a standard unit (103), it may not be a necessary change on a three color unit (105). Specifically,
where a unit includes a half-deck (such as three color unit (105)) which are used in a dedicated
non-reversing condition, the lower portion of the unit (103) may require handedness while the upper
portion (half-deck (115)) generally does not. Should the half-deck (115), however, be desired to
maintain its fully reversible nature, then the upper portion may also require replacement and
modification of blanket cylinder (1800) to recognize handedness. FIG. 11 provides for a comparison of
rotation showing how the handedness is required to provide for correct alignment of the plate (400A)
and (400B) and blanket cylinders (12) and (12A). [0129] Use of a three-around plate cylinder (400)
may result in a fifty-percent increase in copy count per cylinder revolution. Thus, a three-around plate
cylinder (400) increases the rate at which product is created, without increasing the speed of operation
of the press (101). This permits fewer resources to be devoted to each final product, making the
publication generally more profitable and more productive. This is accomplished without increasing
wear and tear on the press unit (101), because it is run at the same speed. [0130] In addition, the
shorter paper may be more user-friendly and more desirable for some readers, including those who
wish to read the paper in a confined space or simply not deal with larger pages. It also saves paper,
which in turn reduces the manpower, capital, material costs, and support costs necessary to print a
publication. In turn, this may increase the revenue potential and decrease the environmental impact of
a publication. [0131] While replacing a two-around plate cylinder (10) with a three-around plate
cylinder (400) or one-around plate cylinder (600) so as to allow printing in three-around mode can
result in paper savings, a smaller product, and higher productivity, folders (121) calibrated for a
two-around plate cylinder (10) generally cannot function properly to cut and fold sheets generated from
a three-around plate cylinder (400). The problem does not lie in the fact that  



WO 20091120582PCT/US20091037715 sheets are produced at a greater rate of speed (as more
sheets are produced per cylinder rotation); as folders (121) are structurally capable of operating at the
faster rate required by such sheet generation. Rather, the problem lies in the necessary alterations to
introduce the second fold at the proper place within the shorter sheets, and cut sheets at the shorter
cut-off length generated by a three-around plate cylinder (400). Further, folders (121) have been
designed to subdivide collection by dividing by 2. That is that either every cut is complete, Or every
other cut is complete. With papers coming in multiples of three, the first operation will still function
(since every number is divisible by one) but the second will not. [0132] This is best understood by
looking at the folder of FIG. 3. A pin/collect cylinder (4) in a folder (121) which is calibrated for a
two-around plate cylinder (10) may, as described above, be "three-around," or have a circumference
that can bear three sheets generated by a two-around plate cylinder (10). Sheets generated by a
three-around plate cylinder (400), with a shorter cut-off length, fit 4 1/2 times around a pin/collect
cylinder (4) of the same size and operating at the same speed as a three-around pin/collect cylinder
(4) keyed to a two-around plate cylinder (10). Having 4 1/2 sheets around a pin/collect cylinder (4)
does not permit the cutting cylinder (3) to cut in the right places; that is, the blades (20) (21) will not
interact with the paper (131) at appropriate breaks between sheets because the sheets are not moving
past the cutting cylinder (3) at the appropriate rate due to the mismatch between the sheets and the
pin/collect cylinder (4). Sheets that are cut incorrectly are then folded incorrectly, because the sheet
being horizontally folded was not cut to properly align to an image, such that the second fold does not
bisect the image as it generally should. Further, having an unequal number of sheets fit in each
rotation means that the pin/collect cylinder (4) cannot engage the pages correctly as they are placed
on in offset alignment. [0133] These problems are particularly cogent because the number of sheets
from a three-around plate cylinder (400) per pin/collect cylinder (4) is a noninteger; that is, there
remains a  half sheet that must be picked up by a subsequent rotation of the pin/collect cylinder (4),
which means that on each rotation the placement of the breaks between the sheets moves relative to
the interaction of the paper with the blades (20) (21). This generates inconsistent and inaccurate
cutting of the paper (131) by the cutting cylinder (3). [0134] One option to deal with this problem is to
simply replace the existing folder with one having all three cylinders replaced with ones sized to the
resultant three-around mode printed pages. While this can provide a solution, because such a folder
(121) is designed to use multiples of two, it would generally be impossible to operate the folder (121) in
a collect run with a three-around mode print. Further, the folder (121) would operate at a faster, and
potentially undesirable, angular velocity. [0135] It is, therefore, desirable that the relationship between
a cutting cylinder and pin/collect cylinder of a folder be such that shorter sheets generated by a
three-around printing mode are accurately and consistently cut and folded by the end folder (121). It is
also desirable that a replacement end folder (500) have equivalent dynamics to the original end folder
(121) relating to rate (in feet of paper per minute, or fpm) and angular velocity, or speed of rotation
around the circumference of the pin/collect cylinder, even as the number of sheets per cylinder rotation
(and therefore the ratio of sheets per foot of paper) increases at a 3:2 ratio due to the three-around
plate cylinder (400) replacing the two-around plate cylinder (10). 



[0136] Disclosed herein are replacement end folders (500) capable of cutting and folding sheets at a
shorter cut-off length generated by a three-around plate cylinder (400) replacing a two-around plate
cylinder (10) without having many of the problems created by simply resizing the cylinders of the
folder. The first step in achieving this goal is to make the number of sheets per rotation of the
pin/collect cylinder (14) an integer instead of the 4 1/2 that exists in a current 2:3:3 cylinder. Rounding
up to 5 is preferable to rounding down to 4,  WO 20091120582PCT/US2009/037715 as a pin/collect
cylinder (94) carrying five sheets per rotation will be larger than a cylinder carrying four sheets per
rotation and so can rotate more slowly, having a lower angular velocity. Slower rotation and a lower
angular velocity is generally preferable, as it may introduce less wear and tear on machinery and can
improve the cleanliness of cuts. Maintaining or reducing the angular velocity of the folder (500)
components, within the practical limits set by its size, also relates directly to maintaining or improving
the quality of the final folded product. The lower the angular velocity, the less likely the product is to be
damaged or folded inappropriately. [0137] An altered folder (500) to accommodate three smaller
pages being released at the same rate of two larger pages is also contemplated by this disclosure. An
embodiment of a folder with such alterations is shown in FIG. 7. Where the folder (500) is a jaw-type
folder, such alterations may comprise changing the ratio between the cutting cylinder (93) and the
pin/collect cylinder (95) so that the cutting cylinder (93) is three-around and the pin/collect cylinder (95)
is five-around. In turn, the jaw cylinder (95) would also be five-around, to continue functional
interaction with a five-around pin/collect cylinder (94). This makes the folder (500) in FIG. 7 a 3:5:5
folder, Where the folder (500) is a rotary-type folder, such alterations may comprise changing the ratio
between the cutting cylinder (93) and a folding cylinder (not shown) so that the cutting cylinder (93) is
three-around and the folding cylinder is five-around. [0138] In addition, because a folder (500)
performing straight-run operation is more efficient than a folder (500) performing collect-run operation,
it is also contemplated that the systems and methods disclosed herein may comprise changing the
operation of the folder (500) from collect run to straight run in order to preserve the greater productivity
introduced by replacing a two-around plate cylinder (10) with a three-around plate cylinder (400), or
one-around plate cylinder (600), operating in three-around mode. Where a printing operation
comprises  WO 20091120582PCT/US2009/037715 



multiple presses, existing press unit (101) components may be used to accomplish such a conversion
from collect run to straight run. It is possible in straight run operation to use an existing 2:3:3 or similar
ratio folder so long as the cut off length is selected to correspond to the page length produced in
three-around mode. [0139] An embodiment of a 3:5:5 replacement end folder (500) is shown in FIG. 7.
As can be seen if FIG. 7, when operating in straight mode the circumference of the pin/collect cylinder
(94) has four positions (30) (31) (33) (34) carrying sheets, with a position (32) which is currently empty.
The cutting cylinder (93) becomes a three-around cylinder, but is sized so that the blades (20) (21)
interact with the paper (131) at the breaks between the sheets. This 5:3 ratio between the pin/collect
cylinder (94) and the cutting cylinder (93) means that each one-third reduction of the cutting cylinder
(13) will bring a blade (20) (21) into contact with a break between sheets placed in positions (30) (31)
(33) (34), and that each revolution of the pin/collect cylinder (14) carries an even integer number of
sheets with a blank space to allow completion of the revolution. [0140] Because the pin/collect cylinder
(94) is adjusted to be five-around, the replacement folder (500) may also comprise a five-around jaw
cylinder (95), as those cylinders are preferably in a 1:1 ratio for efficient operation. Thus, the
replacement folder is in a 3:5:5 ratio between the cutting cylinder (93), pin/collect cylinder (94), and jaw
cylinder (95). [0141] The alterations to the end folder (500) and its ratios disclosed herein may yield a
fifty percent productivity increase. For example, a folder capable of 60,000 impressions per hour (60
kiph) may, when replaced with a 3:5:5 folder, handle 90 kiph. In addition, a 3:5:5 folder (500) used with
a three-around plate cylinder (400) has very similar dynamics to a 2:3:3 end folder (121) used with a
two-around plate cylinder (10), in that the components have similar angular velocities and speeds of
rotation since the page changes generally do not require significant resizing of the cylinders (13), (14)
and (15)1. An additional advantage is that  WO 20091120582PCT/US20091037715 components for a
3:5:5 folder (500) are readily available, which minimizes the cost and logistics of adapting a folder to a
replacement three-around plate cylinder (400). [0142] In straight run operation (FIG. 3A), the
replacement folder (500) would yield three products for every revolution of the three-around plate
cylinder (400). In collect run operation (FIG. 3B), the replacement folder (500) would collect three
printed sheets to produce one completed product. However, in practical operation, the 3:5:5 folder is
generally unusable in collect run operation. This has to do with cutting of new sheets while interacting
with collected sheets on the pin/collect cylinder (14). As can be seen from FIG. 7, the cutting cylinder
(13) will interact with cutting surfaces on the pin/collect cylinder (14). As the pin/collect cylinder (14)
also has sheets already collected thereon when in collect operation, there is a problem in that the
cutting cylinder (13) will "trim" already collected sheets. This produces a number of thin strips of paper
which are either pressed into the pin/collect cylinder (14) or which become loose in the folder (121).
This paper "spaghetti" can cause fouling and inaccurate cutting. For this reason, when operating in
collect mode, a 3:5:5 folder (121) will generally require additional machinery such as a fan, blower, or
vacuum to remove the paper spaghetti. While inclusion of such a device is contemplated in an
alternate embodiment, use of such device is generally less preferred as it adds complexity and can
reduce speed. Therefore, the 3:5:5 folder (121) will generally only be operated in a straight run. 



[0143] In order to improve efficiency and eliminate the need for a blower in collect and operation, the
folder (800) includes not only the traditional male cutting cylinder (93) but also include a female
pin/cutting cylinder (99). This can provide for more efficient collect run on a three-around print when
used with a five-around pin/collect cylinder (94) and a five-around jaw cylinder (95). Further, it can
make it easier to place a folder designed to operate with a three-around mode printing, into the same
footprint originally occupied by a 2:3:3 folder  since angular positions between the cylinders can be
altered. Four embodiments of folders (800) designed for this type of operation are shown in FIG. 8.
These include a 3:3:5:5 folder (FIG. 8A), a 4:4:5:5 folder (FIG. 8B), a 2:4:5:5 folder (FIG. 8C), and a
3:4:5:5 folder (FIG. 8D). Generally, the 3:4:5:5 ratio is preferred as it takes less space and can occupy
a similar, or the same, footprint to the original 2:3:3 folder while still operating in an efficient fashion.
However, the 4:4:5:5 folder may be preferred where space is not an issue as it can provide for the best
fold dynamics since it has the largest cylinders. Other ratios, while not depicted, may also be used.
That includes, but is not limited to: a 2:4:4:4 folder. [0144] The folder (800) types of FIG. 8A through
8D can operate in either straight and collect mode and therefore generally provide for more flexibility
where such flexibility may be necessary or desired. This operation is generally similar to the operation
of the 3:5:5 folder (500) of FIG. 7 but includes an additional female pin/cutting cylinder (99) so as to
provide for a different placement and easier product transfer and operation. When a 3:4:5:5 folder
(800) operates in straight mode the section leads of the paper will pass through the final set of nipping
cylinders (38) and (39) and then engage the three-around female pin/cutting cylinder (99). As it
continues to rotate, the knife of the three-around male cutting cylinder (93) engages the four-around
cylinder (99) to cutoff a product. The cutoff product is retained via pins on the female pin/cutting
cylinder (99) while it rotates to a timed relation with the five-around pin/collect cylinder (94). The
pin/collect cylinder (94) then engages via pins the product and as it rotates slightly and the female
pin/cutting cylinder (99) retracts pins thereby "handing off" the product to the five-around pin/collect
cylinder (94). The pin/collect cylinder (94) then rotates to a timed relation with the five-around jaw
cylinder (95). The pin/collect cylinder (94) tucking blade (37) extends thereby inserting the product into
the jaws (38) of the five-around jaw cylinder (95) while simultaneously withdrawing pins. The jaws (38)
complete closing on the product, thereby starting a folded product. The  WO
20091120582PCT/US20091037715 jaw cylinder (95) continues to rotate until the product is fully in
folded form. The jaw cylinder (95) continues to rotate until a timed relation with the delivery fan cylinder
(98). The folded product is released from the jaw cylinder (95) to the guides that direct the product 



to the delivery fan (98). The delivery fan (98) then rotates to a position where it then releases the
product to the delivery conveyor (9). [0145] This cycle is repeated for every successive product (that
is, each paper) yielding a number of products equal to the ratio of each cylinder in equal proportion as
the relative ratio of that cylinder. That is for a five-around cylinder - one complete rotation yields 5
products, for a three-around cylinder - one complete rotation yields 3 products, etc. Since the cylinders
rotate at different angular speeds, the resultant numbers match up. Therefore, every cut of the male
cutting cylinder (93) yields one complete product once it is transported through all successive
cylinders. [0146] While the above straight mode is still the preferred method of operation since it has
increased speed, the 3:4:5:5 folder or any of the four cylinder folders (800) of FIGS. 8A through 8D
may also operate in collect mode. In collect mode the section leads pass through the final set of
nipping cylinders (38) and (39) and then engage the four-around female pin/cutting cylinder (99) as
before. Similarly, as the four-around pin cylinder (99) continues to rotate, the knife of the three-around
male cutting cylinder (93) engages to cutoff a first product. However, as the product is passed from the
four-around female pin/cutting cylinder (99) prior to the collection of another page thereon (that occurs
on the female cutting pin cylinder (94)), the cutting action between male cutting cylinder (93) and
female pin cutting cylinder (99) only acts on a single page, eliminating the potential recutting of
collected pages and creation of paper spaghetti. [0147] In collect mode, the first product is one part of
three parts required to be gathered (collected) to complete an entire product. This is different from a
collection of a two-around  WO 20091120582PCT/US2009/037715 mode where the product in collect
mode had a multiple of two sheets in each collection. Thus, for this discussion, we will refer to parts
'A', 'B', 'C'. Part C, the first part, is retained via pins on the pin/female cutting cylinder (99) while it
rotates to a timed relation with the five-around pin/collect cylinder (94). At this point the pin/collect
cylinder (14) then engages via pins to part C and as it rotates slightly, the female pin/cutting cylinder
(19) retracts pins thereby "handing off' part C to the pin/collect cylinder (14). While this occurs, the next
position of the female pin/cutting cylinder) (19) engages, cuts and retains part B. The pin/collect
cylinder (14) continues to rotate and retains (collects) part C and does not fold off to the jaw cylinder
(15) while simultaneously taking successive "hand-offs" from the female pin cutting cylinder (19) of
parts B then A. This action continues until parts C, B, and A are collected (retained) on the pin/collect
cylinder (94). At this point, parts C, B, and A are just single parts retained on the pin/collect cylinder
(94). None are gathered nor constitute a completed collect product. [0148] The first part A is now
tucked by the pin/collect cylinder (94) into the jaw cylinder (95) to finish transport out of the machine. In
this case, the single part A is incomplete as a product and is scrap. However, as the appropriate parts
continue to cycle, the parts continue to repeat in sequence CBA, CBA etc. successively. The interplay
of the four-rotation (99) and five-rotation (94) cylinder will line the components up. Since the
four-cylinder rotation of female pin/cutting cylinder (19) will introduce an additional space, effectively
the five-around pin/collect cylinder (94) will have placed thereon C, B, A, space. The process will then
repeat. As the other remaining position of the five-around pin/collect cylinder (94) is also an empty
space, this is the position that the C from the female cutting cylinder (99) will be placed, then B will be
placed on C, A on B and the position where A is on top is removed. Thus, you would have in
organization once the process has started (and referring to the five-around positions of FIG. 7). C at
position (34), CB at position (33) CBA at position (31), and 



position (30) and position (32) are empty. The combination CBA in position (31) would be pulled into
the jaw folder (95) upon reaching it and in the next pass C would be placed at position (32), B would
be placed at position (34) (on C) and A would be placed at position (33) (on CB). Position (31) and
(30) would then be open (spaces) and the process would repeat. [0149] Every time the product has
had part A added on the pin/collect cylinder (94), it is folded off on jaw cylinder (95) and delivered
complete or incomplete as A represents the top most part or last part to be gathered for a complete
product. This is controlled by the timing of various cams. Meanwhile the various parts start to collect
(stack) on their appropriate pin/collect cylinder (14) segment in the order CBA. [0150] When the first
complete product (CBA) is collected (stacked) on the pin/collect cylinder (94) and thence transported
through the machine to the proper timed relation to the jaw cylinder (95), it is tucked by the pin/collect
cylinder (94) into the jaw cylinder (95) and thence through the machine to deliver the first complete
product to the delivery fan cylinder (98) and conveyor (9). [0151] At this time the machine is fully
charged with appropriate parts C, CB, CBA as appropriate and in such a relation as to deliver one
complete product for every 3/5 rotation of the jaw (95) or pin/collect cylinder (94), or 'A rotation of the
female pin/cutting cylinder (99), or one rotation of the male cutting cylinder (13) (equivalent of one
rotation of the printing unit plate or blanket cylinder). [0152] As opposed to the straight run, where
every cut yielded a complete product, in this method of use, every 3 cuts of the cutting cylinder (93)
(one complete rotation) yield one complete product (3 parts) once it is collected and transported
through all successive cylinders (99), (94) and (95).  WO 20091120582PCT/US2009/037715 



[0153] In an embodiment, alterations to the end folder (500) or (600) may be incorporated into a folder
module which may replace the corresponding original end folder (121) components. The module may
comprise any or all components of the new folder (500) or (600) which one of ordinary skill finds may
be more easily replaced as a unit rather than altered individually. In an embodiment, where the end
folder (121) is a jaw folder, the module may comprise the pin/collect cylinder (94), a jaw cylinder (95),
and an additional cylinder such as a female cutting- pin cylinder (99) and any other desirable
components, in addition to cutting cylinder (93) which may similarly operate as a drop-in module. In an
embodiment where the folder is a rotary folder, the module may comprise a folding cylinder, and any
other desirable components. It may additionally include a cutting cylinder and an additional female
cutting cylinder. In a fiuther embodiment, adapters may additionally or alternatively be used to mount
or connect the module or its components to the existing press unit (101). The adapters may be of any
structure that one of ordinary skill finds useful to functionally and securely connect the module or its
components to the existing press unit (101). [0154] As discussed, the alterations to the end folder
(121) disclosed herein may be applied to any folder (500) type known or developed in the art, including
rotary, jaw, and pinless designs and their functional equivalents. Any other necessary adjustments to
the press unit (101) or the operation of those or other components, are also contemplated. [0155] In a
still fiuther embodiment a folder module having two folding streams as input may be modified so that
the folder (121) portion for one stream is designed to cut output from the press unit (101) in
two-around mode and the other folder (800) portion is designed to cut output from the press units
(101) in three-around mode. Specifically, most standard folders (121) have two folder modules. Thus,
in an embodiment one half of the folder (121) may be replaced by a three-around module (e.g., a
3:4:5:5 folder) for three-around mode operation  WO 20091120582PCT/US20091037715 while the
other is left a two-around (e.g., a 2:3:3 folder) for two-around mode operation. This can be useful in the
retrofitting over time methodology for a pressline (100) discussed previously. In this way the folder can
operate using its two-around mode set up while the pressline (100) is being upgraded, and
immediately switch to three-around mode folding once the pressline (100) is completed. It should also
be noted that if such a retrofit of one-around plate cylinders (600) and a partial folder refit having both
two-around and three-around mode capability is completed, still further flexibility is provided to the
pressline (100) as if this folder is left in this half-and-half configuration, the pressline (100) can operate
in either two-around or three-around mode freely depending on the specific desire of the pressline
(100) operator at the time. [0156] In an alternative embodiment where collect run operation is
maintained, it is contemplated that further alterations to the pressline (100) may be necessary to
operate with a three-around plate cylinder (400). One such alteration may be to a skip slitter (not
shown), which cuts every other sheet into the smaller tabloid format as opposed to the larger
broadsheet format. Such cutting may serve to generate a tabloid-style insert or advertising section into
an otherwise broadsheet publication. Because a skip slitter cuts every other sheet, it must be properly
calibrated to the sheet's cut-off length. In addition, it must be calibrated to cut every 1/3 or 2/3 sheets
generated by a three-around plate cylinder (400), rather than to cut every other sheet generated by a
two-around plate cylinder (10). Replacing a two-around plate cylinder (10) with a three-around plate
cylinder (400) may therefore comprise altering the knife, gearing, timing, or any other aspect of a skip
slitter where collect run operation is maintained. [0157] In preferred embodiments, the systems and
methods disclosed herein for printing with a three-around plate cylinder (400), or a one-around plate
cylinder (600), operating in three-around mode, comprise retrofitting an existing press unit (101)
comprising two-around plate 



WO 20091120582PCT/US20091037715 cylinders (10) (13), with three-around plate cylinders (400) or
one-around plate cylinders (600) so it can operate in three-around mode. Such retrofitting permits
lowering the cut-off length (thereby permitting greater productivity, creating a more user-friendly
product, and saving paper) without investing in a new, extremely expensive press unit (101).
Retrofitting can also permit continued use of an existing press unit (101) that is perfectly acceptable
other than its inopportunely sized plate cylinders (10) (13) that require unduly large cut-off lengths.
Retrofitting further can allow greater continuity of operation (and therefore greater continuity of
revenue stream): simply exchanging a few components in an existing press unit (101) is a much less
involved task than dismantling and removing an old press unit, and acquiring, installing, and optimizing
a new press unit. It also means that employees do not need to learn the intricacies and eccentricities
of a new press unit. Further, all press units (101) in the pressline may be modified along with the folder
(121) being modified to provide a pressline having completely new page sizes, without any major
component of the line being completely replaced. [0158] While the invention has been disclosed in
connection with certain preferred embodiments, this should not be taken as a limitation to all of the
provided details. Modifications and variations of the described embodiments may be made without
departing from the spirit and scope of the invention, and other embodiments should be understood to
be encompassed in the present disclosure as would be understood by those of ordinary skill in the art.
CLAIMS  1. A method of reducing the cut-off length of a newspaper, the method comprising:
replacing a first plate cylinder of a press unit with a corresponding second plate cylinder having
generally the same length, diameter, and circumferences as the first plate cylinder while making no
further modifications to said press unit; 



printing pages on said press unit, the printing comprising running the press unit at the same speed it
had run prior to the replacing; and utilizing a four cylinder folder to provide for cutting and folding the
pages;       wherein the first plate cylinder comprises a first number of plates equally distributed around
the circumference of the first plate cylinder; and wherein the second plate cylinder comprises a second
number of plates equally distributed around the circumference of the second plate cylinder.  2. The
method of claim 1 wherein said second number of plates is greater than said first number of plates.  3.
The method of claim 2 wherein the first number of plates is two and the second number of plates is
three.  4. The method of claim 1 wherein said second number of plates is an odd number.  5. The
method of claim 1 wherein said first number of plates is an even number.  6. The method of claim 1
wherein said first number of plates is two and said second number of plates is one. 



7. The method of claim 6 wherein said second plate cylinder is set up to print three pages during each
revolution of said plate cylinder.  8. The method of claim 1 further comprising replacing a first blanket
cylinder in the press unit with a second blanket cylinder cooperative with the second plate cylinder.
WO 20091120582PCT/US20091037715 9,The method of claim 1 wherein said replacing said first
plate cylinder is removed from said press unit and replaced by said second plate cylinder.  10. The
method of claim 1 wherein said replacing first plate cylinder is modified to become said second plate
cylinder.  11. The method of claim 1 further comprising: repeating the replacing for each plate cylinder
in the press unit. 



12. The method of claim 1 wherein said folder is selected from the group consisting of: a 2:4:4:4 folder,
a 3:3:5:5 folder, a 4:4:5:5 folder, a 2:4:5:5 folder, a 3:4:5:5 folder.  13. The method of claim 1 wherein
said folder operates in a collect run,  14. The method of claim I wherein said folder operates in a
straight run.  15. A retrofitted pressline which produces printed matter having a reduced cut-off length,
the pressline comprising:       a retrofitted press unit having previously had a first plate cylinder with a
first number of plates equally distributed around the circumference of the first plate cylinder replaced
with a second plate cylinder of the same length and diameter as the first plate cylinder; the second
plate cylinder comprising a second number of plates equally distributed around the circumference of
the second plate cylinder; and       a retrofitted folder wherein said folder has had three cylinders
replaced with four cylinders;       wherein said retrofitted pressline occupies the same footprint as the
same pressline prior to retrofitting. 



16. The pressline of claim 15 wherein the first number of plates is two and the second number of
plates is three.  17. The pressline of claim 15 wherein the first number of plates is two and second
number of plates is one.  18. The pressline of claim 15 wherein said folder is selected from the group
consisting of: a 2:4:4:4 folder, a 3:3:5:5 folder, a 4:4:5:5 folder, a 2:4:5:5 folder, a 3:4:5:5 folder.  19. A
pressline which produces printed matter having a reduced cut-off length, the pressline comprising:
a retrofitted press unit having previously had a first plate cylinder with a first number of plates equally
distributed around the circumference of the first plate cylinder replaced with a second plate cylinder of
the same length and diameter as the first plate cylinder; the second plate cylinder comprising three
plates equally distributed around the circumference of the second plate cylinder; and a four cylinder
folder. 



20. A method of retrofitting a pressline over time, the method comprising: having a pressline which is
designed to operate in a two-around printing mode; selecting a press unit in said pressline;
replacing the plate cylinders of said press unit with corresponding second plate cylinders having
generally the same length, diameter, and circumferences as the first plate cylinders but having only a
single plate, while making no further modifications to the press unit;    repeating said steps of selecting
and replacing on all press units in said pressline; printing pages on all other press units in said
pressline while said repeating is ongoing utilizing a two-around mode; and      printing pages on said
pressline in three-around mode once all said press units have been selected.  21. The method of claim
20 further comprising replacing the blanket cylinders in the press unit with second blanket cylinders
cooperative with the second plate cylinders.  



WO 20091120582PCT/US20091037715  22. The method of claim 20 wherein said replacing said plate
cylinders comprises removing said first plate cylinders from said press unit and replaced them with
said second plate cylinders.  23. The method of claim 20 wherein said replacing said plate cylinders
comprises removing said first plate cylinders from said press unit and modifying them to become said
second plate cylinders.  24. The method of claim 20 further comprising a folder for folding pages in
said three-around mode  25. The method of claim 24 is selected from the group consisting of: a 2:4:4:4
folder, a 3:3:5:5 folder, a 4:4:5:5 folder, a 2:4:5:5 folder, a 3:4:5:5 folder.  26. The method of claim 25
wherein said folder operates in a collect run.  27. The method of claim 25 wherein said folder operates
in a straight run.  28. The method of claim 21 further comprising a folder for folding pages in said
two-around mode. 



29. The method of claim 28 wherein said folder operates in a collect run.  30. The method of claim 28
wherein said folder operates in a straight run.  31. A method of retrofitting a newspaper pressline over
time, the method comprising:       replacing the plate cylinders of each press unit with corresponding
second plate cylinders having generally the same length, diameter, and circumferences as the first
plate cylinders but having only a single plate, while making no further modifications to the press unit;
replacing a portion of folder of said pressline with a folder portion designed to fold a three-around
mode printed newspaper while maintaining another folder portion to fold a two-around mode printed
newspaper;  WO 20091120582PCT/US20091037715       printing pages on said pressline utilizing a
two-around mode until said steps of replacing are completed; and 



printing pages on said pressline in three-around mode once said steps of replacing are completed.  32.
The method of claim 31 further comprising replacing the blanket cylinders in the press unit with second
blanket cylinders cooperative with the second plate cylinders.  33. The method of claim 31 wherein
said replacing said plate cylinders comprises removing said first plate cylinders from said press unit
and replaced them with said second plate cylinders.  34. The method of claim 31 wherein said
replacing said plate cylinders comprises removing said first plate cylinders from said press unit and
modifying them to become said second plate cylinders.  35. The method of claim 31 wherein said
three-around mode folder portion is selected from the group consisting of: a 2:4:4:4 folder, a 3:3:5:5
folder. a 4:4:5:5 folder, a 2:4:5:5 folder, a 3:4:5:5 folder.  36. The method of claim 31 wherein said
three-around mode folder portion operates in a collect run.  37. The method of claim 31 wherein said
three-around mode folder portion operates in a straight run.  38. A method of retrofitting a newspaper
pressline over time, the method comprising: 



replacing the plate cylinders of each press unit with corresponding second plate cylinders having
generally the same length, diameter, and circumferences as the first plate cylinders but having three
plates, while making no further modifications to the press unit;  WO
20091120582PCT/US20091037715       replacing a folder of said pressline with a folder designed to
fold a three-around mode printed newspaper while maintaining another folder of said pressline to fold
a two-around mode printed newspaper;       printing pages on said pressline utilizing a two-around
mode until said steps of replacing are completed; and        printing pages on said pressline in
three-around mode once said steps of replacing are completed.  39. The method of claim 38 further
comprising replacing the blanket cylinders in the press unit with second blanket cylinders cooperative
with the second plate cylinders.  40. The method of claim 38 wherein said replacing said plate
cylinders comprises removing said first plate cylinders from said press unit and replaced them with
said second plate cylinders. 



41. The method of claim 38 wherein said replacing said plate cylinders comprises removing said first
plate cylinders from said press unit and modifying them to become said second plate cylinders.  42.
The method of claim 38 wherein said folder designed for three-around mode operation is selected from
the group consisting of: a 2:4:4:4 folder, a 3:3:5:5 folder, a 4:4:5:5 folder, a 2:4:5:5 folder, a 3:4:5:5
folder.  43. The method of claim 38 wherein said folder designed for three-around mode operation
operates in a collect run.  44. The method of claim 38 wherein said folder designed for three-around
mode operation operates in a straight run.  45. A retrofitted printing apparatus comprising:       an
existing press unit having a first plate cylinder which has previously been removed;          a
replacement second plate cylinder for receiving ink, the second plate cylinder comprising at least three
plates and having the same diameter and length as the first plate cylinder installed in said press unit;
and 



a blanket cylinder for transferring the ink from the second plate cylinder to paper.  46. The apparatus of
claim 45, wherein the replacement second plate cylinder further comprises: a first end; a second end;
a first section corresponding to the first end, the first section comprising a first number of plates; and a
second section corresponding to the second end, the second section comprising a second number of
plates. 



47. The apparatus of claim 45 wherein the replacement second plate cylinder comprises: a first end; a
second end; a cylindrical shaft between the first end and the second end, the shaft having a
circumference; and at least three plates covering the shaft, each of the plates occupying an equal
portion of the circumference.  48. The apparatus of claim 47 wherein said equal portion comprises an
arc of 120. 



49. The apparatus of claim 45 wherein said first plate cylinder is removed from said press unit and
replaced by said second plate cylinder.  50. The apparatus of claim 45 wherein said first plate cylinder
is modified to become said second plate cylinder.  51. A retrofitted folding apparatus comprising:  WO
20091120582PCT/US20091037715 an existing folder having: a two-around cutting cylinder, a
three-around pin/collect cylinder, and 



a three-around jaw folder; all of which have previously been removed; a replacement three-around
cutting cylinder a replacement five-around pin/collect cylinder; and a replacement five-around jaw
folder;       wherein said replacement three-around cutting cylinder, said replacement five-around
pin/collect cylinder, and a replacement five-around jaw folder are placed on said existing folder without
altering its footprint.  52. The apparatus of claim 51 further comprising a four-around female cutting
cylinder arranged between said three-around cutting cylinder and said five-around pin/collect cylinder.
53. A retrofitted printing apparatus comprising: 



an existing press unit having a first plate cylinder having two plates which has previously been
removed;       a replacement second plate cylinder for receiving ink, the second plate cylinder
comprising a single plate and having the same diameter and length as the first plate cylinder installed
in said press unit; and a blanket cylinder for transferring the ink from the second plate cylinder to
paper.  54. The apparatus of claim 53 wherein said first plate cylinder is removed from said press unit
and replaced by said second plate cylinder.  55. The apparatus of claim 53 wherein said first plate
cylinder is modified to become said second plate cylinder. 














