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 AppliafioneegsigkNumber: 61/040,031, filed March 27, 2008; United StalesfRigvsional 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 incorpoPxiading Peésschokd e\i@ RNB8h e @OGBOPAAL9820091037715
BACKGROUND 1.FIELD OF THE INVENTION [002] This disclosure relates to the field of rotary
presses. ICBASSRELER NCIORCERIIDADER hdtEHG FIONKBNg 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 ol ®Udh Ahssinpiplisatraseiims teibanefis o€ ansopripoitetnd g faterotro vhiopel Betegisuch
presses, folders, and presslines to produce a differently sized end-product.

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.



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 {gyysys)aReLrs and resources (e.g., electricity) are required tpgepeiaidajroduct;
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
publicatiorBAiriR@gNRerally 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 nainterdtidOregulidd. I EGINENEr, 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, mEPRE Husaliscbrmanorblotagtd Aradtsidio bradanaydseesn dreparivgtan i the epeyetdorf ehey are
pushed to operate at a speed that is too high. Specifically in a rotary press, the speed of printing has
previouslytstefiting sleekisyinasoieraisersrs pradpvf fprepriiagmdi Braemerephetiel shfgifcPPare designed
to operate at a defined maximum speed. [5] Another problem in the newspaper or publication printing
industry isieiation! ian fep (EesReTey sHERTndpianeddr PUBicIw teRpIStR oM gISES BEBER%e more
mobile, and readers utilize the publication in new places, large newspaper pages may be considered
difficult to RiaFRbuatEiliFaRG Uy KorBPYRE G A Behrde afgpssaing surhau s deldsispration,
crowded coffeeshops, airplanes, aerobic machines at a fithess center, or the like. As opposed to
magazinePVHiEAEE %&%ﬁ%ﬁ,%ﬁmﬁﬁ%%we 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 s%)ace r@&ﬁ%ﬁgkﬁ?&v&&%h@%& newspaper simply because it can be
easier to handle. It is therefore desirable to rebalance or redesign newspaper sjzes to generate a more
user-friend 0 Hnd tietdterd IR ESIRABRY, I SETRTIY GRS BiRCHENSRAPSET oty LaRAP B B shorten
both dimensions of the newspaper.to, allow for a smaller size to%{)e p inte%w ile still maintaining
familiar siZ994165. 8§ Wﬁﬂ’é%ar {DENg FSSSEH SRR SERTAIS iR Brﬂi\i\%ﬂ B ?‘f'&?’laé%%{ﬁt in today's

hectic society, the format and type of presentatiqn can also present problems. Many newspaper
oresslines TS SHITSD s G W0 IPHHES OGRS (s ETOTUCH N RS However,

b fch in technology, ti inted matt in full cal d
ora. SO HRACOTETS AR RS AT R P ARG P RL A Gr LHESERES 1 move
toward inC{Eased OPrrS%Q?BB%SﬁntaStu Iing block to &K&Q‘a{%r} a.desjrable Froductwithout

apita

significant addrichal & inves %@ﬁﬁns[ 8ltn Addition to operatiné‘ur%réoq%ﬁ%:l %t%r%d generating a

more user-friglndlt)( and. rele\hant eoublﬁ:apon it is S¢ desirable TO gonserve paper. In th ilglst few
uplica nwthmt <] cra. 1 edaperlo O 1TIMeE between wien da nEwspaper 1S rea ?’ T
years, paper recycling 1o reuse’ discarded paper has become a much more mon activity and has

become. 13kt PBHRIASSS EUeY AYDHsAsaRollER eSS sbiaugk g bear on paper

use and paper’recycling, papger has generally increased in price to accomniodate incteased recycling

as well as jg SRGAAGG AT RIGGHICI ALY SR AR OEW B2, (ERYcled paper.

[004] 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.

[005] 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



[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 coglgnRRRgsa0 the newspaper. In today's world, a WO PCT/US2009/037715
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 d{figet tsemetipalets, hdiedstlpiearsadswsprientasddeasanimehasdmdicor not a newspaper
can compete and ultimately survive. Newsprint pricing regularly fluctuates on a quarterly basis which
can often fEdvdarativavspuged opldeashensoirPlavsthectsbiomarhiachint i kogstsenéHdosflse year as
even a small fluctuation in the last quarter can cancel out the profit margin built into the paper at the
beginning Hfth&§eaPosH) N8 easRRABIH e SBIifO RPRsn g RAP W PAHdIAYR I BCtRaSED 70's and
1980's before newsprint prices were inflated to the point they are today, when newsprint prices were
more stabROt Al SRS ot asibnsasse WHbarmaeuighberasrsrsstsdvind hedbdicytdeses were
installed, the printed size of a page of a newspaper and therefore the size and design of the
newspapebPreds¥igrablaisting. SevsaEaderBitinu RIRsIERFFISRINBIP APt BB allow a
particular number of articles of a_particular size to appear on various pages, instead of to preserve
newsprint SPBPASEEEEBEh SRR ER el 5 B8 S8 TtiR A mEusPdp Ei-pegrs BRI significantly
larger than g\'ajir moreé%(?)éj‘ern counterparts. In the newspaper bus'r,lesdixthis derr nce in the
newspaper & A 1 BSTSRARGE SRR TR SERSTAY AoRRIBIHRS TR RA LIS AR BB wspaper,

there are effectjvely.twp dimensigns of the paper which cap be controlled and which determine the
amount of SRR GarEH RIPHr ot P GRS 0g b P ARG R GrRBRERPE e pages
which connect in the middle and printed on each side (four, pages)).is generally.a quadrilateral shape.
A mewspaBE HTRENS BHSSE G BRI B e e SO BB (e 4Bor we oo
it is often )..This web.is printed with multiple sheets across, the width of the, paper roll (two or
more sned 051 Aol BLLe) SR UL R ETe e Ao A R s ber

sheets, and then a second yow below that, before

S
':‘;Leggsgg%l&igt]ﬁ RIS TR '{}tp%‘ gf%trégevr\{tz%flon can also present proso ems. I{fany 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.

[007] 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.
[008] 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 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 RigssegnRgally utilizes a continuously revolving cylinder as thgiagosidHage 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 arengispenes mustiftarpeie papestoiligdalsnasiporieddifediamstdesitiibaigiaf the newspaper

comprising the appropriate sheets from a plurality of press units being properly arranged, cut and
folded togegvsrtifsrinidolery shenhiovapdpepititmtds dewrihesiernolegiss rngasperaddy Wiehout

need to pause printing between pages. [12] As the pages are generally printed upright, to utilize a
smaller ho BRERE EI90Pt SRERBRAVEERRE a8 seresBine WheIISOR! RohameW P ol is used and
the press is generally set up to not utilize the entire width of the printing surface but only that which
correspondSHERAMI N BRERI sBIVitGe DaaSIHEIsHsTsg e BRI M ARG I Pty space
as there is nq paper to contact). Alternatively, a wider paper roll could be used utjlizing more of the
length of tRESHHEAG EdereAhtAESEgREE HEH ARR I P ptipRrHBr e dH Aotk aﬁéﬁr‘geﬂ?e%dth of
the paper. For example three narrower. sheets (12 pages) may be printed along the width, of a slightly
wider roll SRHEFEANETERE SRt fationdB ok WW&&B&?P (it ﬂ[iﬁf‘ggéﬁ%@ e way a
rotary press is designed, while this _horizontal dimension modification is fairly easy and straightforward

and requir&%@‘?@&?ﬁﬁaﬁm‘égﬁgmﬁgﬁbﬁ#ﬁ?& hardware (since you are effectively "printing air" with

the unuse acity), it is difficult to change the hejght dimension of a newspaper.or what is generally

callod the TE0Rb SRR Be UGB D SRR B A5 e dhdece andi

because the cylinder endlessly rotates proyiding the repeated pattern of pages, the circumference of
i R R iy

the cyIindebre ﬁ&SB“SR‘&‘%H%“& rédet n %Pto (%ﬁ{ﬁl S |1°’8’r é’%&?ﬁs@’%ﬁy WO

20091120582PCT/US20091037715 configure the cgllindert rint Qla k scpa&ﬁlat%ﬂe end of each
. more s ab C, an e ft neeg.todgonsexiveﬁ 1 W%S. understood. cn GSCRI‘GSSGS .
rotation (e.g., only having of the ¢ylinder actua yp print), re i1s No néet paper savings as this

unprinted area is n It mﬁ)t b té:om rises unu§ed aper whic henfha§ to be cut,from thefresultant
were 1nsta C?% t e%irm?[e S1Z¢ O aa%aée OI a4 NEW Cr an efeforg the Sl%e aIHi demga (0]
pages (taking an additfonalcutting step IS waste. S, while’smaller vertically Siz&éd pages can

be printedsuch,pring,does fot avaid MANOLIG RIgemS. BRGNP largst pagss since there
is no paper savmg% Bhd the step of remO\Xng unprinted paper generally complic t8&'and slows the
printing Profi&~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.

{010] 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



[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-wRelg asimbeas, of pages with each revolution, but such a dynamjg-gxsdsysy)ssprghibitively
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 hapemesphistioniznw s phedisovie yhatiltrespanensbpeip erqrsgentisiiymroftod 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 s&petitiapbr @edally pemtiasedhaTidsuanpresséds 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 mitelduitkiy desiemessulivheqsisadhs piesseaaptlvhidlizesp gpridnyrIsIae iegeased color
use than their prior composition. Therefore, there is a need in the art to have systems and methods for
allowing afvierar grebe prtingliuHges irsratthsprasgthhes Hindes bl sestscrreerendingtl shorter
cut-off length without producing wasted paper between individual she.ets.m%f] Existing press units are
large, hea%iﬁ, witiheahbsseeeprelend LanstRinenaty RBYHERERAES ST rsmiéwmly%bﬁnprise a
large frame formed out of a material such as cast iron or steel with holes bored therethrough to enable

the attachfidinder #rngahrlsasiuoktsielbefmasiedtiffarenp sheste s arigted ppagiHstent Fible or

desirable to make large-scale adjustments to existing press units or folders, given the cost and
precision SOHHESARIAHNORR HESTTRIRIFS WURNEH the ROXIRAPRE SRIER RS NS AR ORE 45 3BT & vith more
modem unijts is often prohjbitive, especjally for a smaller publication. It is therefore desirable to shorten
the page @W@Mgﬁaa}hefeﬁgéefﬁé%eﬁstpgM&B&Iﬁ%ﬁ%?ﬁsén%éadf&léﬂfwgq%e Ieatgfﬁamxpenditure.

WO 20091 20582PCT/.U820031037715 SUMMARY., . . .
the newspaper is printed as one continuous printing operation without need to pause printing

between pages.

[012] 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.
[013] 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 “cut-
off” 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



[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%06respeNding second plate cylinder having generally the sgfgsignsiigsdiameter, 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 priemtetire tieptabinder so drirtt blank apaverat fhinded édlershitpiattvide goroolithayinad/foding the
pages; wherein the first plate cylinder comprises a first number of plates equally distributed around the
circumferethsecplinder facsupliatEpeinii dhergris notmsiainphcatags it emyiingd cesnpridemat¥econd
number of plates equally distributed around the circumference of the second plate cylinder. [18] In an
embodimehttofamemses hotstderaperonbichutinehasftp brestisrore e ranaiathpagest (kB &R of plates, the
second number of plates may be two and the second number of plates may be three. [19] In an
embodimepddito inguAPLRSK is aastemByupevdil o salisrisali el siged RagEHMBBE[20] In an
embodiment, the first number of plates is two and the second number of plates is one. The second
plate cylind&niadyspehgainimgsiorrahrseibayey el PrRRMERbRHbMSIH R8P E [21] In an
embodiment, the method further comprises replacing a first blanket cylinder in the press unit with a
second bIaHRE iEyIMBRISE SHHBRAAE HIRIARO SEBAY RS HBPEPIF-IBRPL 2RIl SARBIIARIRSANY the

method replacing the first plate cylinder is removed from the press unit and replaced by the second
plate cylindMWa RS REUBE PIAES & placing first plate cylinder is modified to become the second plate

cylinder. WO 20091120582PCT/US20091037715 . i .
[014] 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.

[015] 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 217, 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.

[016] 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



[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 folgey,@e3i36262 folder, a 4:4:5:5 folder, a2:4:5:5 folder, a 3:4:5:5:fe}dahohh6sf0ider 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 sy gntsvioaphydiseckel dirst. plateayyiivtcer fossible irstasirabbetoohplatlsgscfsally distributed
around the circumference of the first plate cylinder replaced with a second plate cylinder of the same
length ancadjestretetsds enéstingtnutatauoithind éolders, stvonthorass aydinthsistommvebing wigeashd number
of plates equally distributed around the circumference of the second plate cylinder; and a retrofitted
folder whemsin ttpiisidEnttherhd thsto ecsiade rsessplaiseand bl detsrelinaeis mpfarelini ésretrofitted
pressline occupies the same footprint as the same pressline prior to retrofitting. [26] In an embodiment
of the pres¥iierentodibityeuasissiadly fhate smatisopshbcaiore Hos dhataivbe Aesimkies Ehastesthe
Alternatively, the first number of plates is two and second number of plates is one, [27] In an
embodimepagsflenathanskinsecase fanaateiefsupsuetion vrthor seediprordistilsgesrcardd 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 WiReAPBuces 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: RayingéRssssline which is designed to operate in a two-arounglRyindhgeh/syasey 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 MMM ARYONly 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 prespiifjtsDughe thessshidetherprobbenespodtiogris disgosad hathinnamonsethes thaghage; and
printing pages on the pressline in three-around mode once all the press units have been selected. [30]
In an embouitehef tedusiaghibd tutthErensihmfserersiapinghp apibokeeRprisRgsTaRIgs e ss unit with
second blanket cylinders cooperative with the second plate cylinders. [31] In an embodiment or the
method wiisstiath e Yndat i presslunt &ittha epstesnapiisesernowialy 1dindst pryiaLgrmrialy from the
press unit and replaced them with the second plate cylinders alternatively, replacing the plate cylinders
comprisesthesmvrignet. Wsmstate g vicer frenees aissirsiplain sy eHarkng Become the
second plate cylinders. [32] In an embodiment, the method further comprises a folder for folding
pages in therthreaadidisadonroad g micssia; B@@&éd&%ﬁr@?ﬁhﬁ@rﬁﬁwgﬁ%@ﬂﬁﬁlgf: 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 stPAGPKISNG rEsning the RS 9RThAL Hicorme PR ddaddre Reigkts ithetrRier g AR for folding
pages in the two-around mode which folder may operate in a collect run or a stﬁ%iglflg{ un, [34] There is

also descritsbiFing AfRua mibndsristde o frmife e wepng andfaldting dhsnaetiny comprising:

replacing the plate cylinders of each press unit wjth o .
P g platg cylinder comprises a ﬁrsP number of pfates 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.

[018] 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.

[019] In an embodiment the second number of plates may be an odd number or an even
number.

[020] In an embodiment, the first number of plates is two and the second number of plates is
one. The second piate cylinder may be set up to print three pages during each revolution of
the plate cylinder.

[021] 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.
[022] 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.



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; replgsing pdsdder of the pressline with a folder designed to fold pthigebaisré; snode
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
completedf(@Ad Prirntingnbadasenh themetsslifisthetisrsersisos rpeatiok thaterinséerseateplacing are
completed. [35] In an embodiment the method further comprises replacing the blanket cylinders in the
press unit plde seldadedt ivldrkptesyimdiers cooperative with the second plate cylinders. [36] In an
embodiment of the method, the replacing the plate cylinders comprises removing the first plate
cylinders ftoddkhdnpesmbediment edphscnetied ihavieldardsselastng prate tgIpTauPCoRrSHIgRIE P,
replacing the plate cylinders comprises removing the first plate cylinders from the press unit and
modifying r&hfrddsecbmnt tefeldenridiiftatd élitacta: 437 ipldes erdveiddeiess thie deddabd, 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 fORRS OBCRIL 5 RetHeft TTROTE BRI Wperate 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 e PlatBheytikrlpe Bessaibe 1 hTe AT ed RS BRRIY ey S RE S frBRE having
generally the same length, diameter, and circumferences as the first plate cylinders but having three

plates, whit8RgIARECHECH I h ey Aho Reets ibfcpraRusitgt A BHARHR ASRERb IR Bressline with a
folder designed to fold a three-around mode_F?giecéed newspaper while éna(ai;?h?inin% another folder of the

pressline BISIQUS R AR AlsRY BRFfe LB RS SR b i elss g8 YrRuEd#eilizing a

two-around maqde until the steps of replacing are completed: and printi ages,on ressline in
three-arou %B@%ﬁ%éc?ﬁ ﬁ%&sbf’%éﬁ@'cﬂﬁ eﬁfgpcl,%e% A Sﬁ(‘%{a platé Ciner PR
20091120582PCT/US200910377 39] In an embodiment the method further comprises replacing
the blankefe%:1 |na%¢;d?|ﬁr?ﬁteerparseélse%%ﬁ1[\%? eggé{)ln%r’b%en&eecto &c}lR]%tgr%}’@gg%re?%%nyg%%atﬁeecg%(cfond plate

cylinders. 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.

[026] 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.

[027] In an embodiment of the pressiine the folder is selected from the group consisting of:
a2:4:4:4 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.

[028] 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



[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 theylpdg,sMingiars comprises removing the first plate cylinders fregyibe p568s44t 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 foitikees aq@lp Gfolbletedneufuldbe orayrofserate iff hesiteodrplate cplsaigmdarfoyd 2] There is
also described herein a retrofitted printing apparatus comprising: an existing press unit having a first
plate cylindeindbidhlfiers 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 i@ Hirsilpritcicgliodiesenides ber¢inthmptheskod netrafiitizg ol ardcetioy iveetifay, thensferring the ink
from the second plate cylinder to paper. 4143] In an embodiment of the apparatus the replacement
second plaesthofirr@armisingrhaying asues<ine avliplk issdesiennd) tenperaifrit S6VACHRBE EEHGAGIng to the
lust end, the first section comprising a first number of plates; and a second section corresponding to
the secondnefer, sleciasshiressctivhtdinprsiine steragthetlatesypnders. ofAg pieshuwibodiment of
the apparatus the replacement second plate cylinder comprises: a first end; a second end; a cylindrical

shaft betw®éh eREGHRnsHpRREOnrEDe Stindses hwan asneralingha e lonarrdiamsics abdeast three

plates covering the shaft, each of the plates occupying an equal portion of the circumference. This
equal portirerRA§reBrRdb AL tha fust@larerybindgrebabbying eshapiingie st gttis malgng 1n an
embodiment of the apparatus the first plate cylinder is removed from the press unit and replaced by

the secondUibgaRofHiati ot dPrihe PaRyS IRt rrRsting Bpisiers ¢ seiseimend Fdering tetllecond plate

cylinder. s . . o : .
Y 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.

[030] 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.

[031] 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.

[032] 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.

[033] Inan 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.

[034] 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
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[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 REryiQ¥shhgen removed; a replacement three-around cutting gingesid sspipcement
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-aroundgawsotditnasecptalcgdte nylived exibtinig S dmraliyhbatsateengits dowotstint.agd7] In another
embodiment the apparatus further comprises a four-around female cutting cylinder arranged between
the three-aicumdfoettvey ayhedestplatey lindemouia ity colie etstytinddate [ 28T mesking Ao described
herein a method of reducing the cut-off length of an existing press unit, the method comprising:
replacing dufitberpizndifiphitioler tofthicepress smitinienldting edpldepeiidimprestiondvphateivnder of the same
length and diameter as the first plate cylinder but printing an odd number of pages generally greater
than or eqdetignef tedqidgdbrogmarownd iing mprintadchae Wioapre advlesmai Binire SRR BHARIRS pages on
the press, the printing comprising running the press at the same speed it had run prior to the replacing;
and utilizir§eepfesaliogltadieldie tiee-eaoprslanedropténies e AARPRS I PRIVHE pagessomvhe rrstheehirst plate
cylinder comprises a first number of plates equally distributed around the circumference of the first
plate cy|in@éﬁ%ﬁﬁ@r@ﬂlﬂd@%ﬁ&lﬂhﬁéf@yﬁﬁéé@ﬂlmﬁé%@é%ﬁdaﬁér%@ﬂl%ﬁ pRgEES_qually
distributed around the circumference of the second plate cylinder, the second number being greater

than the fifGe mgrBBE inyesgroundmedo pee s sepvalspire g A4 s Fbodiment of the method,

the first number of plates is two and the secand number of plat?s Is three, The methpd may further
comprise rdBcity A srabetingat BamedothHshe SXTRHESIRR %g&%\ﬁE kEY BRSSP gbeoperative

with the second plate cylinder. It may additionally or alternatively comprise removjng the first plate

cylinder froRTtheFradd serend m%@kﬁhﬂﬂﬁﬂgﬁf%?@ﬁ@ﬁ%ﬁvglﬁgdﬁﬂ?@é%ﬁﬁ% “the press unit with
the second plate cylinder installed, wherein each of the plates qn the second plate cylinder transfers
ink to a shEE0) [5i51ah SR8 B’SBTMEWF&??H@?‘;&%B ??ﬁ%@i?ﬁ? ﬁ&%% Céglffh‘%é? ?g%ﬂgﬁga plurality of the

first plate cylinders, the. method further comprising repeating the re ing for each of the first plate
clylinders i%{h@&fﬁ.’éﬁ&“tﬁ?“’rﬁﬁ‘@ﬁ% §8“g|t SIIB & Wﬁéﬂ‘% é??%ﬁ%?%ﬁ@%ﬁﬁﬁ%ﬁ%%&gﬂétﬁparatus
g’r[]eof\{%gpt%t%eplacement

t?xlc?te cglinder which is re
ers cCpmprises removin
a & 6 least'thrée plates and

g ot it comprisi p
cecond pla BJRFaeN AP LS EN e Rk S B o AGE eSS e
rdethe press unit; a

having the same diameter and length gs the first pjate {%ndera d being,installed i
blanket cyﬁ ?Ié(}e or Pél}lsig fﬁast%%iﬁ %f%%% éngec%mnéc&r/) g 8%§I%%csa?ct%%g§1é[?;c %& & folder. In an

embodmelyof e SRRl e PSEON S YA comRIoeR o lGe. Je ApeoR0 plate

cylinder m ree-around pla . In"an"’embodiment of the apparatus, eac the plates

receives ap inage AL %%?ﬁ%ﬁﬁcﬂ&‘ age 3 the plankef. £4igs1adNG /a3keksylipdeplransfers each

of the images to paper; an er ¢uts the images apart.
folder may operate in a collect run or a straight run.
[038] 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.
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[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 ay&g6ene sasdon corresponding to the second end, the secondpggGliQsGAERHSING 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 en@3&]cylinaricabstaftebetivosntbod firshenwmpdivagdacing dudlahkes hplindensig the
circumference; the shaft further comprising at least three plates covering the shaft, each of the plates
occupyingraeseguidiwitrtiorpod tenkirteytifslern ceonaratifvativish dralsexiindapiateraléntleas-portion comprises
an arc of 1200. [53] Also disclosed herein is a system for reducing the cut-off length of an existing
press unit,[048]sylstemeothogitisintofitee pretboditie firhaeingsheplsingyaindstyrarepeisin derariagirst plate
cylinder further comprising a first number of plates equally distributed around the circumference of the
first plate dhtifderpatesvbindepidtereyhnaessotiticasdieplrosdthemaviiaheterend plataetlingdes cylinder;
the second plate cylinder further comprising a second number of plates equally distributed around the
circumferehberadtiviel sebe replsiine dysintise cxliedein coransises ﬁ@%&@éﬁlﬁg‘&&%ﬁé@/&@@ﬁ@ first plate
cylinder. [54] In an embodiment of the system, the first number of plates is two and the second
number offppatdBepresoEnitad @?@@kﬁﬂh&tﬁ%‘/%W@Fﬁbﬁpﬁ%@@ﬂgﬁﬁﬁm&@%ylinder, wherein the first
blanket cylinder is replaced with a second blanket cylinder cooperative with the second plate cylinder.
The first pi&t! byfnasrcmbgdsacshefithe pribatuhst @eﬁﬂétsﬁlé‘fg%ﬁ%é]i’g;%’é‘%%%ﬁlﬂfa?g cylinder is
one in a plurality of the second plate cylinders; and each first plate cylinder in the plurality is replaced
with a secér?éi“b%/é&éoé‘}ﬁh&é*?ﬁﬁfﬁécoéﬂ.‘??aﬁt‘)‘ﬁ“zﬁig]fﬂ%"&d‘igé‘f' : cf‘ﬂ@?éiﬁ%s"‘ésfﬁéﬂlﬁ]ﬂ'or ducing the
cut-off length of an existing press unit, the methqod comprising replacing a two-around plate cylinder of

the press SRS RFEECARYAA SRR OhAdERIEE Mree-around plate cylinder having the same
diameter and length as the two-around plate cylinder; making no further modifications ta the press unit;
! B AG SRR

printing padd&lon {ifEeRedEo s Reenirs) APRALUYS IR LIRS 3BEBE W 8ad run

preViOUSIyitnaers]g u%tlj‘!i Iarl’ ng g t?rsSt glra% Ac'y?u?d];? l\(zjv {ciglgso}yljg\gggsﬁ}g tetierlll g&g%%;d iz? gef)tfgcgrggl%s'
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.
[043] 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 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.
[044] 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 arc of

120°.
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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, theRegsssimhsemMprising a first plate cylinder; and replacing the fgstRrladg.gxirsiar 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 thd@durhfereeroboditivatfiosthsl atpayimode fiie algot davlens tempiak§oortesprsssing to the
dimension; and wherein the second plate cylinder comprises a second number of plates equally
distributeduaibambirtpbacidcoytterseroadplite edouled pilieeneiiviebie thehdrsirplat esbindst the plates
corresponding to the dimension. [57] In shortening the cut-off length without substantial adjustment to
the press omitlifidd wideaesirdislectontpbiaredimies-the cut-off length while cutting and folding the
sheets without substantial adjustment. [58] There is also disclosed herein an apparatus for printing,
the appardfif$Lothsisinglsariesashad stz ansirediicddeldn s marpic e GXEiRémoved; a
replacement second plate cylinder for receiving ink, the second plate cylinder comprising at least three
plates andfplderitpirgsaie it eriing retigdsas thedrseprdieinlamiset aidssisgdiistBissd in the
press unit; a blanket cylinder for transferring the ink from the second plate cylinder to paper; and a
folder. Thetreadiaaiplderany of avbichdautsarviopshy boprgirapyad: & Bassnt e g8 s der, 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 Hangsaomd s e plarsasnE Bisorrouad e His et SY P S SRG R A B d¥Fmay comprise
a thee-around plate cylinder. In an alternative or further embodiment of tggrgﬁ%?r us, the folder

comprises R HbIATE S G B AdEP e SRS0L PSS FIARPASHEERE v SO RNind 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 fol ¥ F\ﬁ/ﬁ%‘l@?ﬁ%@@}m}?ﬂ@%&@@ W%Wﬁéﬁ%@gﬁéi%%é@ﬁg?ﬁ;ﬁﬁ [BbYh an

embodiment, the EOI%% performs straight-run aperation. In an alternative embodiment, the folder
performs CONIEERE SN SEHON AHerRS RO N ther comprising a skip slitter, the skip slitter being

calibrated f84tﬂe ft?gggtﬂe!%lealtnengyrgggtrthe apparatus further comprises a four-around female cutting

cylinder arranged between the three-around cutting cylinder and the five-around pin/collect
cylinder.

[048] 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.
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[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 opesAsigh i agrforming straight-run operation. The folder may hg-q/fQtR0%,[3kes, 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 method0#9¢ rimairgnboriprisesirtenirghtik thetistmuseberadiphtisss eyiranelr theiseaosdcond cylinder,
the first cylinder and the second cylinder being in a ratio of circumference of 3:5. In a further
embodimentnther ffspletginid dhries a Thetinetlegdinverfariberrompoisa deolamnier iSrst plankstiextiegdinder; and
the method further comprising transferring the medium from the pin/collect cylinder to a jaw cylinder;
wherein thinshs/pethesnet/findier seqdndhbljaketglihndst sroparatieaividi tieciatfedande elinder.[d4] In an
embodiment of the method, the first cylinder is a cutting cylinder and the second cylinder is a folding
cylinder. THayweditimnsiapbelisawspelyeenpbieceney:is thistrstpldtherdindardrardaespsesfolding units
for press units that have been adapted to print three pages per rotation of the plate cylinder. BRIEF
DESCRIPHON lopay additicnelRes ajpspaticyl corariie SRetiwithy oFespartonbithesrssstine showing

two printing units (a three color unit and a standard unit) as well as a folder and some of the angle bars
for interactﬂﬂwmﬁﬁ@ M@}q@e‘gherem each of the plates on the second plate cylinder transfers ink

to a sheet.

[050] 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.

[051] 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.

[052] 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
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[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 giughyrsyz@peration in time lapse positions 4A-1 through 4Ap3 1 bdRs ABsshows 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 providds gk haetamst zhgeaspéiodviead shafidretvadinibn fioh astagd dhe datmedeads theashidite cylinder.
[73] FIG. 5C provides a cross-section of an embodiment of a three-around plate cylinder. [74] FIG. 6
shows a straigie-aeissmtamencgpinedipifitBughtineanprising 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 120°.

[053] 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.

[054] 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.

[055] 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.
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[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] Figo3Bshys,a conceptual diagram illustrating the operation opafqihsadingdersfolder 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 fo[@86]n AlSo4lbGosatidief80]iFa@cgind hbshodenmghdanensidneofrogtificediowGim.dlzndard unit
to introduce handedness when utilizing three-around plate cylinders. [81] FIG. 9B shows a
perspectivewiew obtiEisiyiy devéngfafi@sBmit 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.
[057] 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.
[058] 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, a 3:3:5:5 foider, 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.
[059] In an embodiment of the apparatus, the second plate cylinder comprises three plates.
The second plate cylinder may comprise a three-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.
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[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 pagg §iagslaskpress unit compared to a three page standard pregg-¢Rislioningvhy 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 0@l spapecmbodiaieny thafeldylinddoimatyeigbtatesopecaies fdnvakbmets/s replaced with
a plate cylinder of the same diameter and length that generates images for three or more sheets, and
the press embisliopertatbe fwidartherfottes eyliertennTiperatienatbe ausesive duthofdonmistigaad to work
with such a press, and methods for utilizing such a pressline in a three-around print mode. Generally,
the press skipsshtier foidekspdilitasbeiaheabimaigd tochyeisepatbplaly ¢rliastiting 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[G8H] To rafenbodittientafitheiprritstsitipsiolisrdicepases afiverepuBdiaiting in a
two-around mode, a three-around mode, etc. This is to indicate that during each rotation of a plate
cylinder a prbadetringdiothyss-piovad g eiineciisdst 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[88%n iﬁéﬂ/\i’é‘ﬂk‘&“&%m@&ﬁ inegyustusbiien PRI SONAFHT O RT&HeEHAg series.
Further, this disclosure will discuss a one-around, two-around, three-around, etc. cylinder. This is a
cylinder foPBRTEHBE StiRial - BrnPRRboRinghsfgklsr max berereisse %ﬁe@dﬁ@’rngqfe%%@‘?ﬁﬁ conjunction
with a plate cylinder where the number refers to the number of plates, or a cutting or transport cylinder
where it r fo the number of pages (images) which would fit around the cylinder. [86] It should be
recognized that a plate cylinder can operate in an%(?m.ode which is a multiple of the numge of plates or
I

the cyIin.d(-,{pﬁ@/] priHEAg dihsreBhis haghodat beldinesms %ﬁ’iﬁ?@%’%ﬁé‘-’ﬁ%’@ﬁ?}lﬁ %fg_r may
ot (n 118 EAGE SR RPN FHLBET i L QRS ETBHl8 Shace bomween thern
for Cuuing'er%ilgp)icll?lggﬁtaof 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.
[064] 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.
[065] 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.
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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 inyeshs&f il application principally to a standard press unit (3@3h@36Ry5casionally
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 alsoBRIEpINEAGBIRYREP SteMdBIAE dil{td/REX 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 aHibethisis peozideay ihfambelagudtionprdwvipkesdinththenanging pivdiaHrith by any press
unit which utilizes printing cylinders retrofitted, modified or otherwise constructed in conjunction with
the systenteremebtnetiniicrnd iz standan haidins Wilesefaddatigndisiacia thesealubarpdfsrs to press units
and components thereof related to newspaper printing, one of ordinary skill understands that the
disclosureinteipcimsiyvith Aks/nenetivgtapplication, including on any publication, paper, fabric, or other
desired medium. Further, it may apply to any process or structure wherein the circumference of
cylinders, HoPhs FdEralleteyiderratiesviigeh ddrot e - senk iy ingetimension 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 i3 taftard Fewspasarbadsenbotaprsr sk e eA doldeaibator A P8Rion of an
exemplary pressline (100) as might be used in any major newspaper to print pages which are primarily
black and WARE ik <tAchnxe 1Bp sencbPanRIsa ShHE i BB GPFRYSR T HEB FARSIRSSHE) includes

at least one press unit (101), a series of angle bars (111) and a folder (121). While the pressline of
FIG. 1 sho%‘%\&}gcﬂ%%% Amits (101), the angle bars (111) and a single folder (121); most presslines will
have a folder (121) and two sets of angle b,arsa)illl with between 4 press units (101) to, 10 press units
(101) depdAdifg BIPtHE JBews dheL5aeT) BRCIIEIg Sl OSSP MBI EBS BESE PRSBINS 1037715
pressline (100). Further, a single press room may have one or more than one pressline (100), again
depending4gﬁlct§b°d’éh/4§ié'design, which may operate independently, or may operate in conjunction

i cch T B3 e s ool b RERuTEn e islng (40 o
standard rB%r;[lgce}rllﬁp JWN to those of ordinary skill in the art.
[072] FIG. 5B provides an aerial-lateral perspective of an embodiment of a staggered three-
around plate cylinder.
[073] FIG. 5C provides a cross-section of an embodiment of a three-around plate cylinder.
[074] FIG. 6 shows a straight-across one-around plate cylinder.
[075] FIG. 7 provides an embodiment of a folder adjusted for a retrofitted press unit having
a 3:5:5 ratio.
[076] FIG. 8A shows a conceptual diagram illustrating the operation of a four cylinder
folder in a 3:3:5:5 ratio.
[077] FIG. 8B shows a conceptual diagram illustrating the operation of a four cylinder
folder in a 4:4:5:5 ratio.

[078] FIG. 8C shows a conceptual diagram illustrating the operation of a four cylinder

folder in a 2:4:5:5 ratio.
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[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 (10y@y 4ob3)1S¥gyMonly produce two images corresponding to twohpgtsbiesame 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
embodimdf78F FIE; . BBrhwwaim comisotiinh dingainsidpstiating Hro aprrgsiateob plittye eYlingerepresentative
of any two-around plate cylinder (10) (13). As shown, a two-around plate cylinder (10) has two plates
(200) (201pblemishaftbedvedn 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 @$8LiInBIthe dikharifere aad el dhamuedifiration & quiardardamis fesntradistates (200) (201)
are generally in a covering relationship to the cylindrical portion of the cylinder (10). As shown in 1,1G.
2, the platbmyf@wh%éﬁﬁ?&&tWWWEY%%ékf@ﬁﬁ%l curved surface of the cylinder (10). Each
plate (200) (201) corresponds to an image, which in turn generally corresponds to a single sheet of a
newspapel0$ht dHEe R ey LapRERasiive yarRtebthy tHindas Rilaﬁ"‘(?[éi) and creating two separate
sheets. [91] The cut-off length of each sheet corresponds to_the arc length of the cg/linder (20)
occupied lﬁd%% Bilte (@005 68 PR isspBhthR g rratiom et ?ﬁa?f’i‘?{ég{’.GWﬁBPé Ytwo-around plate
cylinder (10) has a circumference of 64", by way of non-limiting example, WO
20091120%@W/b@é%ﬁ@ﬁ?‘i@%ﬁé?&ﬁm%ﬁﬁ)ﬁg?@E"oﬁfﬁﬂ%ﬁ% that two-around plate cylinder
(10) may generate images on two sheets 32" in length. Commonly, two-ground plate cylinders have a
47" irourHiahok G bh A RAGEF RIS e AT G R85 SRR, B9 AP  RRGRFe 0] The

press units (101) may be any type of press unit (101) but wil| generally be either standard units (103),
three colof‘h?l@ﬁ@%?ﬁﬂﬁréﬁg%wgg?%ﬂ%wﬁﬁe( 6%46 o %‘f?ﬁ%‘%{?umt (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.
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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 trangfghpllgsssssventually the ink and dampener solution are apppgq i @@laie-gylinder (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 enddRKERIE N Sy RRAE TR 8 B LEMAREYBAMENT (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 imd§84] torapriliyetscioiedrhaseiveth syaistakot apeshedd dop tieteing thrgubeta leagdsd image
(depending on the type of printing performed). This structure will generally be on the plates (200) and
(201) withaszersplate, cdieesiporpditg cdisdetiiaiggactiies imagscifinoner 1wy teplagsd vithisters the
ink to blanket cylinder (11) or (12) which then transfers the ink to the paper (131) printing the page.
Both sideplataiss]puige dibeeames dignsienenddenatbehabersigraipsimages istkes eymresheets) 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 addifehiemaeesapinsaeraod ikt dstiestayindger Theros alssfiesssihebadeldeto note that the
reference numbers chosen for the plate (10), (13), and (1801) and blanket (11), (12), and (1800)
cylinders ifesigaeideyorkavivb radpeemenlAnd mertbads fariBtiizia e a #Tesplie ihAHESY cylinders
utilizing these same reference numbers are known in the industry. Therefore, the choice of reference
and depicrsraderininedey Mencsalle Shamecprasits ard dddorsdissssediberetn Wilhbe 85856 ms and
methods can obviously be reversed if the system is being accessed from a differen sidg, this use of
reference PUFABRISTHISD REIFng BroviaR e AqdstiQ Farh o DB PertRiASPMICRSs generally
no other distinguishing characteristics of the press unit are used. In the case of FIG. 1 the choice of

reference WHHEHBANHBINS theatams {RatRuLtAS Re05i Bat ATSFHL-of the press. WO
20091120582PCT/US20091037715 [96] Generally the printing is accomplished by ink being
transferred’ftoh P HiRiR Bflﬁﬂﬁ]g’rs(‘ﬁ‘;,p(ri%fl%ﬁ' ‘?T%ﬁeb%%sﬂru%‘ﬁ% g?e(rl ﬁ?lml%g(i{érat%vﬁﬁnt cleanly,
the paper%%}gﬁ‘? O(tftégrg’f“%%%%%%ggﬁ‘ésv%gt é%ﬁ}gkh% l%ﬂé‘%gEh%lciaé%é(egéh(%gog?mbo A planket

cylinder (T against a surraceqgenerally another revolving
cylinder) to transfer the ink. tb-lﬂl aper (131),and clea rint the e. In the standard press unit
(103), the ?ﬂ@%?éﬁ@éf%yﬁ%‘é@rs( %)SEHH Eﬁhﬁ)eﬁg %85?#1}43‘{%@)5%80t te%r it ?ngeglgtaégsllg%s%f the page
simultaneous% with ﬁﬁ&%’é‘{ﬁ%}?r cregltigl ﬁg?egurtg%%e goerrtl%% totp%{ ﬁy(;in erstqrpu\§e a igsset. In the
three colo?rbhlagog))? Sre PSAUEER A Cofhon impression é)yflnaer ?4 which may be pressed

o s Sy SLARABELMINE A bl kB AHIDARLIMALE RO SRA BT oce

[97] Once the pape as been prin y any particular press unit ( , it ma ed through

additional @56&%@&2&&&%%& %%@&%ﬁ%ﬁ%é g ans gh%%&[ﬂhﬂ&@&%@& gditional color

or colors by contacting another er (11), (12 1800). In this way each cylinder

clteotivelyRAis .S0I6 36! of RR9EF ARG RARSEANGD: L 1aY Ellge b Praed  Dlack or may

be one of three component colors which, when used together, produce a full"color image.

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.

[086] 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
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[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 paeesida3ldis printed to become a collection of pages repeategsphighadfaHH4er 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 itickede@uidinglindtrnareopsritesephretethedhsstaroum] onipegespdirtsd e bythide,
effectively narrowing the width of the paper web where necessary. The primary purpose of the angle
bars (111)sirtefashaeme 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 pe$ar (184 yystamssatidonatiepdsowil be discsecdantumpoifsthriverpliestian arigeigalitictheir
major surfaces over each other, and with different pages arranged over top of each other so that
numerical@ﬁ&@@d@g%@i&(%ﬂ:@@@%@@}@&m@ﬂbﬁb@,W@%ﬁﬁi@)ﬁélgfp%ﬁke(%ef?rroll (131) are
aligned with the repetitions of the other paper rolls (131) and each roll is split to only one page wide.
[099] The iRigmrtionopthe shrdartaressuRtdePRbIdR? sYstensadimairednioindhrs Rl Epaper or

newspaper sections apart and folds then into sections. In farticular, the folder (121) se{parates the

individual Refebaptinamekill irothe e watdomdesdwadihat i frednitugse Qdedsehonpliegdty [0100]

When the final publication is in "broadsheet" form, wherein longer vertical pages are divided by a
vertical foIﬂt,hﬁhﬁ%ﬁ%%ﬁe@ﬁﬁ@b@ﬁﬁéa@h@lﬂéﬂ%&ﬁ%ﬁ%ﬁ YOI AOYREPAEF AR5 1) may be
drawn over a side folder to introduce the vertical fold, which may be referred to as a "first fold," in
parallel witAWSE YRS StiERg fhersern RropRleR K IO W MRS RIS MF AN DR L PEVRISIENG the

adjacent webs to produce what we may think of as a paper "book." [0101] The_ paper rolls (131) are
then fed irtBAeBRASBRIB AL st h‘fdi%%‘?ﬁ%ﬁ% E?ﬁ%{ﬁ%ﬁﬁ?éﬂ%ﬁa ﬁ]a’év} BK s the

newepapcha HBEEIEr SERRHS S e DR L TP 515 SOp e mcvicual
e e e e e e
e pepe IR s et ol A ndaanale i e
) e B O\ A P MR D A P

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.

[088] To begin the discussion it is best to first look at the design of a pressline 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
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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 Wigyg,bN9.sheets (30) (31) past the cutting cylinder (3) for evepy-fatating,f-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 sheepr36Ni(8 1)) cupiebea 1 20@lanresoodhtingchavmoierencesf v pird potkstineylifder (4), and
120 is left unoccupied (32) to permit a full rotation. Since pin/collect cylinder (4) is of larger diameter
than cuttingaiplideten®) g eaciraitsesiphges,of sichilansiopemithndghetidentho drandiffeperstainmber of
them. [0102] Once the sheets are cut, they are then transferred to the jaw cylinder (5) for tenting or
creasing avwhjmtrtidnctivh aicthetlsercdi faddumpiscoyfiithdedigglosarsdicwihdspresmatibat e sheets as
the pin/collect cylinder (4). In the end folder (121) of FIG. 3, the jaw cylinder (5) is, therefore, also
three-arouprdsstine (200 riiriuds Eletstonpasetssiht(idhicnd hreasher asdetiatad Aueg)for completion of
folding and placement on a conveyor belt (9). [0103] The end folder (121) has been traditionally
designed tectrssatyenrbigropersahia thagsrndad meannersknsieadedivene brstiaasiriiBymtbgataround plate
cylinder (10). For a press unit (101) with a two-around plate cylinder (10), a functional end folder (121)
may reseni®t8lthdhsmsesnupiF( 13 dosaitredisscin ans_i:é%ewaﬂa BlGg kpinyseeiderssEbsd ahe cutting
cylinder (3) is two-around, the pin/collect cylinder (4) is three-around, and the jaw cylinder (5) is
three-aroUpRYiIngisiveiarpiRé pher s Yiirden aa AR c0h nish % s hov) P fikting: in e BIFTY mode, as
it can handle two sheets (30) (31) at a time with space equivalent to a third sheet (32) to permit
rotation coRfetOmwhlRUIHRIeH R AR sammP IR Es i Unaees PRSERBRAMMIYE (R 6™ round
mode has been the only common mode of operation. Thus, existing presses (101) utilize two-around
plate cyIin%i?@}%ﬁ&ﬂ%@(ﬂ?ﬁ%ﬂ‘agﬁx@%ﬁﬁodm Byfﬁﬁj%‘@?t@ji%rﬂi]&rﬁeﬁ? fiBw for easy
integration. WO 20091120582PCT/US20091037715 [0104t1 Geperally, folders (121) have operated in
one of two aFEIHASEH MY Ye k tiehrodpies SORERLGYHY RFP H}g'@?ll‘é%flpﬂﬂ? MREHigHYY0n operation,
the number of completed products, or sheets, is equal to the number of plates on the plate cylinder
(10). WheRSSfHR AFEPRA DISIEE PaHERGNt run operation generates two completed products for every

collet Bk SF G EBE A SRt b T EDeRy SV R R AR A agncer
cecond prolUcH I RBHHLAH LA ek CONE e OB SAUE thoat i e oAt them, An -
radiional BAS LTt e At A A St SR s PO arounc
ength 2 o BORaE S R B e A e er
manag T o B oancira
operation ayRie YWJFABAYS ARLYE HIORLEL (309 PIGISIAPIAARAESdadnieiagt with the folder

if an uneveh number of pages are printed serially on'the’'web, the folder (121) will be Gnable to collect

run the pagesa5dhe ReRIANS RIACKGEH R RavRiiferan; PAISRIR-PREREIRtIOR plihe cutting

cylinder (3). When using two plate cylinders in a single press, two images will always line up

regardless(%d?@@i%@aﬁ&@@ﬂ%und 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.
[091] 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,
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[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 thygsBEoMRskglate cylinder (400) corresponds in that it is a strugigalSahstiseigsfor 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 threeeproatiteh pifdepmsirnderpiEony thhitdam tnkplptatgbrissio)may FGr8e inmassaBo have only
one plate as shown in FIG. 6. In the one-plate cylinder (600) embodiment, the plate will generally be
logically stivdistietd 33" pirolduigtfoiGuimtinglpftiwessndatatd¢tidiedorehavendRocgerniesnatally only
has one plate, it is still for printing in three-around mode. [0107] FIGS. 5A through 5C show an
embodimencbaayhinderarouldphatetejinades ¢100Y sbesprisiig enlephator side (410), a drive side
(412), and a shaft therebetween. The three-around plate cylinder (400) is generally cylindrical, as
fitting its rdN82uibganeaoite @AY onakidegny dearc@boress ndriVe bikat @ gg%ﬁ@#g;ib%ﬁ@ages the
press unit (101); at the other end is an operator side (410) which is generally free rotating in a support.
[0108] Covtandardhanits o thrassedopras Sk Grhich is/mmmdy @vondad pritdd Glorithsoaali403),
each comprising an equal portion of the circumference of the cylinder (400). In other words, the plates

(401) (40edkoB)itibl ahplangtiatrmme foursak m'&%ﬁr@aﬁh&@ﬁw&ﬁdtﬁa‘g@%%%ﬁwém

embodiment, there are three such plates (401) (402) (403), each occupying a 120 arc along the

circumfereilelenkion s3allite PMtRINRODNY 6 LOTMR RIS A  pds (olGEP MEPRS $hounted to the
cylinder (400) by use of mounting slots (420). The slots (420) may comprise and %e ﬁilo ed to plate
lockup demfé%oehsgé}wa&eaiﬁiﬁ@&éhﬁmkqﬁhﬁe%rﬁg RFEREELHTEIISFRTRSS ReR (OTFIYNNCh the
cylinder (400).is going to be installed. [Ollog)ln the embodiment of the vario arts of FIG. 5, the
plates (4025i&itsBly bt inta (s @ies iR 6F Mbré SUL8; g@%‘f‘%ﬁhﬁ@?ﬂf@% mj A3B5'%63) in each
section are circumferentially staggered relative to plates (4%]6) iﬁo ipg) O?gr[in.the other section(s). In
FIGS. 5A X‘ﬂjé g@?fﬁ@'ﬂﬁ?&@(ﬁ%ﬁ%ﬂﬁfﬂﬁ%ﬁﬂ&éﬁﬁ@%a@ 51 %% J gd%fgmfecfg%e plates
(401) (402%40'53}’[2 in sectio §40 : %herefore, as the ?/Iinderémogﬁgtateé, atrpcﬁ Oelgg%grisn 1g%ﬁtion (430)
are at a diff®R ﬁrgﬁ‘ésf’ncé]l‘? RPHRA Ve RS ARESe OIS K- (PAB S Ofg5 40 '

color presslines or presslines designed to be highly versatile, may comprise all tower press

units.

[093] 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 predetermined

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.
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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-weRs) Wi ihase being printed side by side, are at different pointspppfigdigg@LyAay 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, sectiot0430) sttbovsattarc@ Tolaones UahyquBPheB8ysoipididd Y40k prdolAosy tedittére straight

across relative to each other. Therefore, as section (430) rotates, the plates in columns (431) (432)
(433) are affdratrdeshEemyaioup tieusbswhitthplsternis devitenq@o2) faiesxdriphsiarsoditsffset. Such
an embodiment comprises a continuous mounting slot (420). [0112] One of ordinary skill understands

from FIGSEBattabUEe BE thddarmpessrseduiien srsterplicdde e @ety) ariindenmhBies day- niikiler of
sections (430) and (440), or have an entire cylinder (400) embodying only section (430) or (440). That
is, a threetBedenmy \siBdsylintiasediton soms comporpieheR, seldeiorPi 4 doympdv s hionpheolumns
(431) (432) (433) with straight across plates. In a preferred embodiment, such a cylinder (400) has six
columns, ﬁﬁl&%ﬁ?ﬁﬁmﬁ"?ﬁi@ﬁ%ﬁ SPHHRR TR AL SERRHE 0400 comeeAsiiveRich apkk-around
plate cylinder (400) may comprise multiples of section (440), with multiple columns of staggered plates
(401) (402dtsynsermpPasbirieh BreaiserSicistnh i A5 R e e BB SR Hiformed by
the blanket cylinder (11) (12), the number of pages desired to be printed per cylinder (4§)0), or any
other factdRe[BACFSIAR SRUSHERQRNO BB RSPIAGET 4B et SPHPThEPIRIISHRS th EPBinder

actually have three separate plates. Instead, the _cylinder (400) may have only a single plate (or two
offset platbis SREFTHRG ESHUBERER1G 06 BRESFOISESTAGE AREEnt) Peia b BATRISIGREC. This

single plalg can {hen be logically dvded ntg (e pages 0 Aol SOALIENS, W Qi
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).
[095] 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.
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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 thrgempbAunssplate cylinder (400) replacement may have the sgipgiRRgihRsHeen 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-arounfDpédte(aylarakly (Opnirtiiop it scespdisket toyrak deag rartbiared foumdhplblenkgtinder (400)
may replace the two-around plate cylinder (10) (13) without alteration of the dimensions of the press
(101) or mupdiadsir €Y indéR nitach¥nentothteapress’ (201 indenyopaint eandyetberpabemibbldiment, the
press unit (101) comprising a replacement three-around plate cylinder (400) is operated at the same
speed as itaiebiresnspendnpisetitbetlankieo oyiéhgeatd byl(hdeey (H0Dhbekthablskticphsdeiced in the
same amount of time as two were previously produced, thus increasing the productivity and rate of
productior{ WitH&1.ine (&8 gnusé bpelbavad dshrehiasaiteiss sUHiRqa (RERf lstaaAtheferavEng0115] The
three-around plate cylinder (400) may also rotate at the same rate as the two-around plate cylinder
(10) (13), 8Xidndea)tatiensigribecinkdofesrapetnbidaandrelsaelpriiatdhnmase. (1o fhe sy itting full
integration into the press unit (101) and its operation without significant adjustment._In such
embodimeNness 3tHrdE3rdmirelBlenkst; o6} gendidR) H&%ﬁ@’@&?ﬁé@éﬁ?ﬁ RREBEdBynamics
as a two-around plate cylinder (10). Replacement with a three-aroundé{)gte cylinder (400) is also

facilitated Hyahel thempes SymEBROuTY yathsaah abadmcacisinethe sians fonghedher sibbfbe

apparent that ogeratjn a press unit (101) with a three-around press cylinder (400).at the, same speed
an originafQRYSARFIHE Ié‘%élﬁﬁmﬁ%?wgs“%é}Q@dtgqmlm@éj?éﬁscm%HBB@W/‘B%@E cuments
than before. Specifically, in the same time, both cylinders accomplish ane rotation, however, the
two-arountShIR AR iNESSFLASRIHH Ry W@rﬁb@i’i’fg{k@% }@g‘%fé@ga%@%i%rvﬁyféqmee-around
produces three. nghi e thisis a desifaable outcome, it is also possible for the printing press unit to now
produce SEYBTRGHE B5IBFIREATANIBtRIy. Specifically, the additional sheet per rotation need not be a

conplet S AR o eot st Tus A slowanodl posane o soual
e, 2o, MR L RRAES LS ) AU e SRRet Bty fo ack a0
the unit coyigh preduge. 48 RlasK A0S WIS Regs Ro A IAS S AR MR RAGSR. A0 P §IRS) PRAPS: Of

(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.

[098] Eventually the paper web will be routed through the angle bars (111). These angle

bars (111) 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
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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 gerggdbndIpraed to retrofit an existing press unit (101) comprisipgfWR-R69l45¢; pate
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 incavsapeecdremitly Experadiyewhasthepipit @131 Replasdmenginbsrbél Atcthaplighes by any
desirable or appropriate means, limited only by the means by which the cylinders are secured to the
press unit (dha@riedaf ordirgad, veitithdlt knge hotfade mesteetlicitetyaddvittislfieedyteggene the
two-around plate cylinder (10) (13) and replace it with a three-around plate cylinder (400). Means for
connectingiegtderartonrd glekeotdirgshiuoonenagl bedtiedgages axs flogipalzagdogebnnecting the
two-around plate cylinder (10) (13), or may be improved or otherwise modified. In retrofitting to replace
the two-arGurbeprBiserendiiiims @nhpapsiae h b aligesdinddr frospetitipmsobtheathgflinder which
is effectively a drop in substitute for the two-around cylinder (10), or the two-around cylinder may be
modified (@apestRits 4538y Bl sgciepsbsdptt marly RratractHige-around cylinder (400). WO
20091120582PCT/US20091037715 [0118] In the context of the press unit (101) or a three-around
cylinder (469f]e s orpsezellsidib aro thebss)ipmo e dotespbto iy dirisdbe individigbet ultimately
separated from each other by the folder (121) and resulting in three separate sheets. Each plate (401)
(402) (403JSETRRRRT Gl UBDRRELE HaRscRahand FRIds hanaBmsfcsionytagrtanga shefddstimately to
the roll of paper. The cut-off length of each sheet corresponds to the length of the image transferred
originally fﬁéﬁ)tﬁ%pfﬂ%t@ the Idixebipl aearRapthehestinfiem hrenab of SR foall A aRgAd Yuiber. Thus, the
cut-off length is dictated by the arc of the circumference of the cylinder (10) occupied by the plate
(401) (40ﬁe(1ﬁ§3‘)f68ﬂse%ﬁgﬁding to that sheet. [0119] A three-around plate cylinder (400) replacing a

two- lind 0) will Ily, h t me di ter, as the two-, d plate cylind
(101, Becal B THER e Sl Bt e TI0L Thom s PR IO B e
Trerefore SEGHESH IERIRPG B S SHOTE BaTANAIY L EAEb St B ARG ) e
Therefore, - gene “aro [ 400) are
Dlate oyindRIEA00) Hod SO0 T BReR B Uk O RO I SrESAaH S, SATAEG Bpress uni

isi h linder (4 th heets 211/3".in lepgth. t - d plat
cylinder (45 MA S 7 GELIM MGG S A BER b b M NS O 15
2/3"in | h. . Th heet d t - late, cylind 0 harter in length
tnan the SRLEIS ACE HIEH B LR Ao B e B A St AR E SR

accomplishy »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

substantiajy j"ls%v‘éﬁncei%xofo‘%ﬁfltﬁ%ﬂ‘) BIAGH ?F& %&efﬂgtéhl?fﬂoﬁi%%%?t‘m orrexgg}%e%%ﬁ?(éﬁ mmodate the

shorter length. rom a two-around plate cylinder (1 e-aroun ylinder (400)

does not rgﬂllfﬁ);t&ﬁ(éﬁ?ﬁg‘%l&ﬁ WiagH‘lﬂgﬁéée%qﬁg%rﬂgiﬁgl,p%Q&i&gi\ﬁﬁ&’macross the paper web

(the center page foid) 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
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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 reductionyig lgjaeth¢gay correspond to a reduction in margins or the sizg&f ahaRvRHiggment: 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
proportioneilyuaifereateTdfisuntay the-donadbyybtimgioyj imierd Hapdsacespendtavicthaghihefithper web
(which can result in further increases in speed of printing) or by using a narrower web and subdividing
accordinglgafel 2l erarcthisaeasonf thepaécallochyiptdes ¢lindesr¢doe calibrpestéorad e@ritvodiment,
although four-around plate cylinders and further subdivisions of plate cylinders are also contemplated
and includégas @Re(Abtivesetibodime ndindee(d) faoaeve rothider ddbitionanp kitbeder{d)ivad
substantially shorter sheets they generate compared to a cylinder with fewer plates, may require
additional adjastrsrmesetontpapent (A3} Wawaed frertheesoality pivsellseheslindabid4tion, or may require
printing some extra pages that detract from the paper savings accomplished by the shorter cut-off
length. Theitsfonéeranestehatie/eatpridivtiades (M indiiie feaermpléthrsdbista hein®iiaeress with any
replacement cylinder with additional plates that corresppnd to sheets with a shorter cut-off length than
those produeeipthairisesrstirigsa0dyihtescyrigalels B HaumdriserisupiReasneiiite cylinder
actually has after or before retrofit. However, for the most part the retrofitted plate cylinder will
preferablymigisellsgherlindee (flated 30 isilcdiannetanidiChidoptaihrdrHdat iR tRIRES or more pages
when used. [0122] As previously discussed, it is not necessary to actually have three plates to print in
a three-ariMePHrstEYIRdSh @t RhfRre s Bt dhin g sYinder ModashagndlreBagsse-around
plate cylinder (600) as shown in FIG. 6. This would comprise a single plate (601) arranged to cover the
entire circt #iée Dihongh hrubeibagytierrehegher RAESM operator WO
20091120582PCT/US20091037715 side (610), a drive side (612).and a shift ng ebetween. In this
embodimedt eSS AE61)3HS Fikr EATK) A5 %“&Fﬁi)%%eﬁﬁgd S 1% FHHRESh g%é?}%}}‘}%%‘homd be

ot AloRFHEEAJ A o0 Tt A GBE A AR A cHion o 2
hree- dpl linder, [0123], - d desi b ' I
acvantag B RPN SRR B Ly LA et Bl ARy g hcoah ey SR s
ing..Si - dpl handl I h it's.Ci , th
one-arourty TS (0.3 403 Be AR k1470 BB A T CIRAD the

IR tWo-around mode i Y. cethe diameter of

the retrofi pecaraund cylinder iz ot changed fromihe inital io-arounds s gliows for the newly
modified press i }f i/ 0 continue to operdte in 3 pressﬂne (iﬁBﬁlwﬁere t]h émaining units have

tyeth ded till ipelude two-araund plate cyli its (101
Eggi/ae de;ﬁ% g%?@g%fﬁg i3 l%?;é‘%ﬁ‘é‘ B %Eﬁﬂi‘on@ig S INAGEHE DS o@é%ﬂﬁé@g ajts (101) are

en switch to three-arGund operation. Thus, the rade may be

done in stages WICh Lo PR e RIESSE OB IR ARIRe AR pRerR il a rero

occurs. For example, In one upgrade scenario, an eight press un ) pressline (100) could

continuousl ORI ALSBYERER Wi 80% s dharaded atamibey ERE I GO would either

comprise an uhmodified two-aro ess unit (101) or a modified one-around press unit (100 printing

in two-around Made;PACG SRKGNRN NS LONLRISSS HAURUP N RIS LR PR BRRIRPFYNR (100) can
then immediately commence operation in three-around mode (on seven presses) by simply having
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.
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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-arougehmEda.63gce the retrofit is completed, a pressline having allperegaseinipiate 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),[8y8tdrasemal Iy dtfidets (02 einsciogy mttdonarountitplateayylintiah(a@y Withefetaétoaround
plate cylinder (400) or one-around plate cylinder (600) may further comprise replacing the blanket
cylinders (ds1')s¢fe@ywitimiiew bidleketuylintetsaight soopstatowithe ouhhsewdsamplatedact with, the
replacement three-around plate cylinders (400) or one-around plate cylinders (600). Such a blanket
cylinder (1fp(Risropkicetnentaval/tb éhd esindisieofipletes ionstiererintbialtodex pNd Wacsaéry to print in
color. Such replacement may allow printing of multiple pages across each cylinder. In a preferred
embodiment, suchlatgslstratabiuallenostongspariiertup sprleed BrdsdsIPREYIHRYPHIERS a fifty
percent increase in color printing capacity from a traditional four-across clylinder. It may not be
necessaryothe prirdns|avliedesyliva erberimenpplihisrergiatienistishy predstiGit tho 11 sroiaRts sufficient
productivity in color printing. [0125] It is also contemplated that newly manufactured press units (101)
may comptiilegiaropnerstionasises s praelepredueun o apweveiution slithedsiatipected that new
presses would simply be built with smaller two-around plate cylinders to produce pages of similar size.
Therefore SHEdRse BF epllectavarppmationthe jaldaekifds Sartd st arodusiesm bl denart of a
pressline retrofit because the three-around plate cylinder provjdes for a smaller cutoff without wasted
paper andWAAGTTRYS HERRY YBtasrrp Rt PEpsiuel eRiesres r@%‘it%%%ﬁéﬁt RSP BEBause of the
similarity in size, mass, etc., of the three-around (400), or one-arqund (600 inders, the retrofitted
pressline ¢a8eHEEGRY m@@&%@e@otﬁﬂﬁfﬁ?ﬁgﬂﬁé&g SOBPIHRRD LSS %Wg Eﬁngﬁnotor and clutch

controls, and operate at similar mechanica) speeds..[0126). Part of the reason,that new (as opposed to
retrofitted)[B}Qilﬁ%@WﬂﬂIBG@QR@%}B?’].?{H?@&%%rllf\f&fggéq]é}ﬂ?id)fﬁ%&éyé?ﬁm&epse %fgf%ﬁ&ﬁgé rg
three-around cylinders is because other units, such as folder (121) are traditionally .constructed to
operate witFFEr PR HRNASE S %Mﬂ?%@éﬁ@'ﬁ?f@%@ﬂ% eEf‘S reasomn%lség%arr%lgetition per

fpages
o e e e Sl Syl 0d s e NEE RN RISl 400 o
oo roun 402 SNSRI s U 100 sl syt sqpe e hanoes

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
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[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 cyliRggrph@) #)362(13) are counter rotating (one rotates clockwise, gag @tgsHIHer
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 arrangeshiplaldiffbentioederdroc piateylonlen(Hi mUob Brproeringdoastsbosytititiers having a
"handedness" specifically so as to align the pages on the plate cylinders (400A and 400B) with each
other. For BXarhpiemidcylioden ¢4o0ndiraplate osdbopadestiG.2. Antherrpiigiediodisd68(linder (400B)
would generally have pages 3, 2, 1 in order when going clockwise. FIG. 11 shows how this works. This
is as opposabadimaniotaolate williseraraliyere tegicallyinelediyifed th avevistedes mintinghehlysmg
clockwise, with one plate cylinder (10) simply being offset by 180 degrees. Such changes can be
further corslisitatddereioresevavthoyshdhteshnisativos b asPliaoy)infEll privgReier, the changes
follow the same general principles. [0128] Further, in the embodiment of FIGS. 9A and 9B, the blanket
cylinder (1reegenerdimadquires 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 havit} &7piikedg HrebronsmCriananeabndiaentnt Hbistastivd RiHs crdadred Wihout the
three-around mode being used as there is no handedness present in the two-around mode. However,
in the threEoHMBRITASABQRCTHETHIRifton J8 Victids AR haudiawwhedt thsrrbewiasey The three-
20091120582PCT/US20091037715 alignment. FIG. 10 shqws that while the handedness is necessary
on a standAryhRIFE g 49908 ehecacr beerindrigak s i HA el diBtctinR: (Lo e<PHecifically,
where a unit includes a half-deck (such as three color unit (105)) which are d in a dedicated
non-reverﬂﬁ@%ﬁ STy |’8\ﬁé1“;¥8&}8aﬁ éﬂ?ﬁé"ﬁ?ﬁ? Wok; g H{ﬁ%‘ﬁ’%ﬂﬁ 1EESGARIS he upper

portion (half-deck (115)) generally.does not. Should the half-deck (115), however, be desired to
maintain itSfUIRAFEORYS ’ésﬁfﬁg‘igolwgﬂ 5&%%?@6&%&%?%@0? QY& replacement and

otaton SHUNED U RErUERSCU S T AT OV e P ESH ARG AR YIF BELe (400R)

and (4008) g iapctcyinders (12)and (120, (0120 Use of o e srcund i eylpder (400

may resul € IN-copy coun NAer revo athree-around plate

cylinder (400&;‘n eases tg t h'ti roduct.is created, without increasing the speed of operation
R e N A S O

publicaton geerely e RISTiable g s padiciye, Jisdr aeparAlEeg oy ngreasing

wear and tear on the press unit ecause Itis run € same sp n, the

shorter pag(?t W%Q?oﬁ%%% Uﬁ@ﬁiﬁl Ir%g]% g?glg%gﬁi&?%@ﬂg?wr}some readers, including those who

wish to read the paper in a confined space or s h larger pages. It also saves paper,

which in 1y} fefl46es e TiaNIRNES @RI A, MAIGIRLEGPLSAOC MBBNLAASYS ecgssary (o print a

publication. In turn, this may increase the’revénue potential and decre e’environmental impact of

a publicatign, [Q 31 *‘(ii%(fpﬁ{é HRHE EW%%%&B&%H@@&@&M‘%%f’a@f@&{&;%{?féé%'ate

cylinder (400) or one-around plate cylinder (600) so as to allow printing in three-around mode can

result in pRRGLAANNGRIR $NBUSERIPAUEh SRR RIRFMCYIRY Rl 8eT S Idddraliraiaddor a
two-around plate cylinder (10) generally cannot function properly to cut and fold sheets generated from
a three-ar@mg glggg@{wg@{n@g@d‘me problem does not lie in the fact that

[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
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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 regigragddmssideh sheet generation. Rather, the problem lies in the-ReQssRAly,Aterations 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 tenshysiiinédiemayieptivrcbyithividiagebse® biEhketisythadazithey @varybishimepreteremon every
other cut is complete. With papers coming in multiples of three, the first operation will still function
(since eveiy mambadés pliedsiét il Ohe) This anangsoammd nimohd0the 21va Higths ot videlstsod by
looking at the folder of FIG. 3. A pin/collect cylinder (4) in a folder (121) which is calibrated for a
two-aroundfeteroyikd dede(2p pidmyrast deéersbbpoabsve phiating@emn diid," or have a circumference
that can bear three sheets generated by a two-around plate cylinder (10). Sheets generated by a
three-aroulft! plata epiHissratrooymbngimeastioie exlindst (@R marthavg wprisstiorsumidBigtirtollect
cylinder (4) of the same size and operating at the same speed as a three-around pin/collect cylinder
(4) keyed wlacmea?bmdiﬂéléﬂéﬂ?r{d@?)(mPmﬁg@@ﬁ)@ﬁ&@wﬁ%r@ﬁm& rRashstister (4)
does not permit the cutting cylinder (3) to cut in the right places; that is, the blades (2((2Q 21) will not
interact with I8Pt apddB. sectiprébtatehpredhecs sahuans shdbréiBat i phelakisdtd bre not moving
past the cutting cylinder (3) at the appropriate rate due to the mismatch between the sheets and the
pin/collect @ﬁﬁ&é%ﬁﬂ‘% AEScTa et areos Rehatur i tRr A hFe TRSISERN SnabsRSERY, (BARLIN S he sheet
being horizontally folded was not cut to properly align to an image, such that the_second fold does not
bisect the HfAa%ksH Cg)éﬁ@f%%ﬁd&?ﬁ%ﬁ?ﬁ%&teﬁm&aﬁﬁme%a RRAHBERSHTSHENEE i each
rotation means that the pin/collect cylinder. (4) cannot engage the pages correctly as they are placed
on in offsetSSHgAHER. itrsrRiear sHopihts %?Q‘ﬁﬁrﬁ@%%g@%wﬂéﬁéﬁs@%qﬂ% ber of sheets
from a three-around plat linder (400) per pin/collect cylinder (4) is a noninteger; that is, there
remains a%ﬁ@ﬂ%é&“ﬁiggﬁuﬁ be picked up by a subsequent rotation of the pin/collect cylinder (4),

which me that on each rotation the placement of breaks betw the sheets moyes relative to
e e e SRRl B e F PR o AR AT et
cu?tilgge(r)?th . e(r é%ﬂ% by the cutting c I?E%‘éer%?t[flmf% e HI Cto eal with this problea:neis to
s ro A e e B S PP o A e 0SB 5SS ived 16 tho

[tant three- inted . ile thi id luti h a fold
R L R L R e DR 0

llect ith.a three- d mode. pri ther, the folder. (121 | t ter, and
potentally o B R A T AR R P R PR AR, oween

tti i ' I lj f | h that heet ted b
threc-nrmus B R B R S S R o) i

also desiraple i ATERIBESISAL SNA/pIeL (EAMMMaecelyAlen AR g elgialond foder

(121) relating to ra t of paper p Inute, or fpm angular velocity; or spee otation

around theGeunmiRiENageine paleshavindes: a2 NyMARIAKENSRIRRELEyIinder rotation
(and theretore the ratio of sheets per foot of paper) increases at'a 3:2 ratio due to the three-around
plate cylindgp (40Q) JERISEING) RSV eres P URHPIBIRLAMRIEE £ 1 kons (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,
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[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)wghesd, aviea many of the problems created by simply resizipg-Hhe sofinsiesssof 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 pffetiable isteadrdihg tptirto dattya2bedtlos5eRe GFe®2 085087 B1gladtpin/collect
cylinder (94) carrying five sheets per rotation will be larger than a cylinder carrying four sheets per
rotation ardlitiotieesn pegstciracsn s[Bhibcrhbading et dsvhscanted| 3 woksdigfaiblatgier rotation and a lower
angular velocity is generally preferable, as it may introduce less wear and tear on machinery and can
improve thid tléadlinsesusuadtplakt sirliafend Orardiis theperaamduttats eYbedprdriie folder (500)
components, within the practical limits set by its size, also relates directly to maintaining or improving
the qualityreplgssrriet Tty bavsrégsemelea weendhg ergrverosiy (11 8)aad mg/stﬁ%%agauct is to be
damaged or folded inappropriately. [0137] An altered folder (500) to accommodate three smaller
pages beifseansadedammstes densthatadmosbimpgspphy esqenivsnssieaprstad s tisclosure. An
embodiment of a folder with such alterations is shown in FIG. 7. Where the folder (500), is a jaw-type
folder, sucheanesaasheserrg R eYeRdayie B dcoseoepdins thoaiamg rlan¥ined) and the
pin/collect cylinder (95) so that the cutting cylinder (93) is three-around and the pin/collect cylinder (95)
is five-arodheD Yhiehnt ¥héepened imemiaes fi dhiee Ay pd rlvis-crbudd (PRbmaRJeriarttsnal
interaction with a five-around pin/collect cylinder (94). This makes the folder (500) in FIG, 7 a 3:5:5
folder, Wheve-frevsRirtesatinden (19 A lypdhsitaiication i ttneniions o MpRIS ANy the ratio
between the cutting cylinder (93) and a folding cylinder (not shog%n) so that the coglt%légq%?ger (93) is
Y

three-arouRg i (RERIRIATREMRaEIa O ESSSIRL) ABETRY adRiAiBr THE el 0)

performing straight-run operation is more efficient than a folder (50Q) per ing collect-run operation,
it is also c@ﬁ?@?ﬁﬁfﬁ@] TR Tt R Ny T R RN ﬁé’?&lﬁe @9@01 %?%%%e(:ciwéjr%?:ng the

operation of the folder (500) from collect run to straight run.in order to preserye the greater productivity
introducedSBW?éB?ﬁg?ﬁﬁlgdr\%ﬂV%%ﬁ%ﬁ’ﬂ%rféegﬁiﬂ?ﬂ%?a%i cl{lnm?it%c ,‘»%‘i":%%@h plate’ %gﬁ%%ré"r (400), or

one-aroung Bate IGeL 000), Sherang I es atound MR, WHEYS ARIIAL QBT e
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
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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 sqyl9Rgh@sst3g,cut off length is selected to correspond to the paggJangiadaedysed 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 fdbe fositians(dPydide3Ble@4Vbdayingishdesablitvetqonsstions 3By wesstblis fetthently empty.
The cutting cylinder (93) becomes a three-around cylinder, but is sized so that the blades (20) (21)
interact withithmpapsss (131p avtheroduakS Watwersrciher shanepseviis!s: Spesélisaliicbn the pin/collect
cylinder (94) and the cutting cylinder (93) means that each one-third reduction of the cutting cylinder
(13) will briditidsaldba@met2olating rendtact bathcabrieR theribernhcles spieren#HRAERIONS (30) (31)
(33) (34), and that each revolution of the pin/collect cylinder (14) carries an even integer number of
sheets withhedtiahkisprcallpyalovwdbadpetislinsrithectealbipibh cauoheedhmss hagshRtEollect cylinder
(94) is adjusted to be five-around, the replacement folder (500) may also comprise a five-around jaw
cylinder (98yable thbséors/lifertite shevprcTaralnyramapleilane wire st 63y RIS e
replacement folder is in a 3:5:5 ratio between the cutting cylinder (93), pin/collect cylinder (94), and jaw
cylinder (9B3e¢e1de PrpRs amelfbbrodace Ihblasiariauhits pageantoiliaskisaddidiis se8%éndn may yield a
fifty percent productivity increase. For example, a folder capable of 60,000 impressions per hour (60
kiph) may, 490 Pegeacsd walRrPagess Witcthhsamadioputiiring hrsgimetnd syindesiqthe 86) used with
a three-around plate cylinder (400) has very similar dynamics to a 2:3:3 end folder (121) used with a
two-aroundPsteTegREAR blagk ‘3?’(?‘?@6%%&0‘5@?\% ﬁ%@/@@fﬁﬁ’&g%ﬁgﬁ?&’&ﬂ@’ﬁd speeds of

rotation since the page changes generally do not require significant resizing of the cylinders (13), (14)
and (15)1. AAqnrRiEss A8e5esedhs pres Wﬁb&i%é%&%ﬁm%i% Sycomponents for a

eplocemeH MBS AP LR AREA 4O PO CHEiGHON SIBon (FIG. 3A) the
coinior (A00) th USROS R o) G ETAERUNCHY P 00T L0 S5llet troe

Genorally A4 (1IgRS TR BpRIES A Lo G SRS GABats Wl teracting
(13) il TS SR AT B AP e o e aes s et ey (1)

also has sl{; ets, already. collected ther onw&en' collect ration, there js roblem in that the
) erfg?afﬁevr{/?ﬁlmt?ﬁ#r?ltreer apéoguc Vi egnglﬂsg&g ¥F%§r W1 ou{ 1§Vgs{1n%i?1 9 e%v

cutting cyli y collec roduces a number of thih strips of paper

which are eliehBreseslinie e ninenlet sulgden soalisaame PRoeln i alier 121)

This paper “spaghett” can cause fou ccurate cu For this rea hen operating in

collect moglﬁén% i§t’%r£%'§1ﬁ[ ﬁ%%@d"l%[g%&/‘%éﬁgxe%gLﬁ&%‘i’&l@ﬂé‘é‘iﬁ%&&i DRNYGUR A @d ??eé@'ower’ or

vacuum to remove the paper spaghe inclusion of such & device is contemplated in an

alternate emRogimeny 43 ofshieh SeHSaIiSaERaASRSPEpiRtEat RSl afds SempRigdheand can

reduce speed. Therefore, the 3:5:5 folder (121) will generally only be operated in a straight run.

the two-around piate 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).
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[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 cylprginéd9dsshhis can provide for more efficient collect run on apihfaesRRWAS, R int 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 ofjihd]lylotsupietyoatBehBioldet (tHoemmintaraosidonindanéeisechytiridiess can be
altered. Four embodiments of folders (800) designed for this type of operation are shown in FIG. 8.
These incipldtea(303 598 EB jRIGesgmNds hasimdskier (HiGeBElinaely sepaslde IENEage), 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, otheebsahesfoldensimbrtontheesanganiizes seperiosiretstiFapepiaisg4AlaeRdiEHiashion.
However, the 4:4:5:5 folder may be preferred where space is not an issue as it can provide for the best
fold dynanitdsksidvath hmimpge thajdstreprfated tohedizakieylinder abbdéd picad uHimpsl¥dve 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 opthwatelintpans sthamitaitleesbatliprdeshos PrerordyBEIPFhRAde iR re flexibility
where such flexibility may be necessary or desired. This operation is generally similar to the gperation
of the 3:5:590Ereb00pBRlYdomhe ?ét&&&l&@g%ﬁ%)aﬁ@?ﬁﬁ@ﬁiﬁfdﬁﬁﬁ){m treepst) @b as to

provide for a different placement and easier product transfer and operation. When a 3:4;5:5 folder

(800) operdifcRanestrhiyt thoel-aié lengtigs fstated byHasHpaf fhm Girrseisrene OB HAIYSE of nipping
cylinders (S%nd (;’;T?éand then en age the three-around fe_malef%ré/cutting cylinder (99). As it
continues thodtasaPiekhihs BltREHNEE LT RABHg S iniHEL F16%) engages the four-around
cylinder (99) to cutoff a product. The cutoff product is retained via pins on the fe ﬂa&sinl utting
cylinder ()i fhrsezaEnd Blfihed ndeiS I AFPIACIR A SRR SUBIRRE (84). The

Pinouttg SR8 Vi e E<HED RARATU AP SIS R RehOR R B colee
pin/cutting r ' e 2 *pin/collec
cylinder (94). The pin/callect cylinder (94 n rotates to a timed relation with.the five-around jaw
cyinder (GEJUHAE PhAHEOHGEE OGP (oA HIEkAD DIt 157} BRUHG IS R B8 procuct into
e A S o S At o R R T o= 0
20091120582PCT/US20091037715 jaw cylinder (95) continues, to rotate untilthe product,is fully in
folded forrﬁ?tf?welj%%%f/l?r? er %%E)%c%én ﬁ%al%%i Pg ?otg’aftee Gntt & ErI\f‘]ltéa'dp ?/gllréﬁ[%rwv%mﬁe d%%?/re%%/a?an cylinder

(98). The falded product s eleased framihedru Gvinder PEMRIPeauidasihat dissh figproduct

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 21 1/3” 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 piate
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
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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 papgylyigidinganumber of products equal to the ratio of each cylig@gg@esd-RLoportion 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 differe theamguipaspéens el eogkbontiberisees savinds aprommisfetdydheshetierof the male
cutting cylinder (93) yields one complete product once it is transported through all successive
cylinders. fotof6jengilicteasciovedsticaibistadivstiapnsiiillengthr déasel the tedticooope datighh BiAe 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 sparsneid tolidedvaboe inmestiasoiibdsitso et adverdsengpbissethiobgH-treding set of
nipping cylinders (38) and (39) and then engage the four-around female pin/cutting cylinder (99) as
before. Siniliill#e taehirareedurpirltyimabriosneabeninesths pagstis wmellgifS wHaEthiee-around
male cutting cylinder (93) engages to cutoff a first product. However, as the product is passed from the
four-arounRrdehia B ALY ETHGCS RIBRYI0DS PHOE tsHEBbIeVERAP Y Hivdtaes Wik BsrBen (that occurs
on the female cutting pin cylinder (94)), the cutting action between male cutting cylinder (93) and
female pirpé@ﬁeﬁgoeélmét@(@b) B mtde AR oIS AT RIS Bisreith e8Rting of
collected pages and creation of paper spaghetti. [0147] In collect mode, the first product is one part of
three partP3REuYER Wﬁ@@éﬂf@?@é) [e SHEhEE Y55 HiPIsRecd P EPERE 1LY UPIS A ANFRYERL from a
collection of a two-around, WO 20091120582PCT/US2009/037715 mode where the product in collect
mode had %ehfidpiebdridineresaeding¥ch collection. Thus, for this discussion, we will refer to parts
‘A, 'B', 'C'. Part C, the first part, is retained via pins gn the pin/female cutting cylinder (99) while it
rotates to Ktittdd PEIRRHFFERRP: s e rebnde: (é@)lmd‘%? @ﬁ%ﬁrﬁf{t" %B itsHe pin/collect

linder (14).th ja pins t t C and as it t lightly, th le pin/cutti lind
(10) retracU RIS R g BB DN B B A TG becure the mexi
position of the female, pin/cuttin linder) (19) engages, cuis and retains paft B. The .pin/collect
P imtion (1SH A o PO TR P CoaP R o RIS A S A U o cyfincer
hile simul ly taki ive "hand-offs" f he f le pi ' ind f
(15) while |£%%%%1§&%ssxg&ahqgfu%e swg and-offs rc%mt e erg%e pmlc%tln t%ytlln eer 190

parts B thén action con |r11|§|'esouneﬁlsp§?§ BEANH A Qe ected éf)alr{e‘% on the pin/collect

cylinder (A 1 PO PRYR GBI ATe Ut S0l et etBinad o0 pgiapliect oinder

(94). Nond &re ered nor constitu completed collec S paﬁ A is now

tucked by #‘Pﬁt@%c%ﬁ'l%ﬁﬁggﬂi&dl%%%% iy tr'}&i@%%%'é”é’x‘?éagé eEOtﬂ%;aQt}£@€‘f%B%rE1€°ﬁ‘§a fhe machine. In

this case, the sin Pe part Ais Inc teasap uct an crap. nowever, as ppropriate parts

continue g,cyele. (NG RBFS SPBUTHE SR FRPEAL I SEEN IS &b GR ANEl SYCEERRN B ENE interplay
x% n ﬁg/ - 94 cﬁmd‘g%{

of the four-rotation (99) a rotation will line the’components up. Since the

four-cylindgg, iotatign, of iﬁmasm{ymmtcymswz«guem@m ANiAANIANRLSRAGRa S Tectively

the five-around pin/collect cylinder(94) will have placed thereon C, B, A, space. The process will then

repeat. ASjhe ORAr R RInHIA PORIERQNALIRSHAYRATAUNG IRIYEHGRLGYUNERIA(RE 15y alf0 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 &; B HBiRRYITHEPISHRM N EEHA 8RR R INAYShid BHisa JRUMRII RVE: I
organization once the process has started (and referring to the five-around positions of FIG. 7). C at
position (34h) b&iEr@tdRRFIHIONER3Y & Bbr A PRBKIGRAA3 RS 186 itted 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
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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 atyesitig6349.(on C) and A would be placed at position (33) (op&R)sResiien£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 sidintdidpletkize sidedpié3entsatbla fichenebstvpest. ol dys parbadibeyailmerliniara complete
product. This is controlled by the timing of various cams. Meanwhile the various parts start to collect
(stack) on ¥} ephrisetixteriiis/colieorc gt ner 4ptaEgmaneetse SrdwuldBAa appesot Waidhahe first
complete product (CBA) is collected (stacked) on the pin/collect cylinder 594) and thence transported
through thengmsgieiecan gesuphorremprieeirerege inengsd) jarrestiheraueasplly iwhirtkegud aHevpin/collect
cylinder (94) into the jaw cylinder (95) and thence through the machine to deliver the first complete
product tottherbetieaheriindsy| (@08} @epeird sonthsgeneroynfomsds m igaaticH darbominihects fully
charged with appropriate parts C, CB, CBA as appropriate and in such a relation as to deliver one
complete 9?@@!?&?1’@1?@\‘/5?591@/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@Brihngnerit Bt b pARkedesiam gen beproiulaly gdvaiaces W avasarpiersHSvhere
every cut yielded a complete product, in this method of use, everg 3 cuts of the cutting cylinder (93)

(one comprR@ FSlkiBRSTpHSd Grie Rednggirezaded Aver tsaiaoHBEapssatinte JHM NS fsported

through all successive cylinders (99), (94) and (95).. WO 20091120582PCT/US2009/037715
around plate (601) can handlé any [ength up t0 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 (101) 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).

35



[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 anyyy alsppyaeonents of the new folder (500) or (600) which onephardhggdys4ik 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 adlifia#hlcylfodberstobod e rependingng: thinstylkinter (99}aen engtlnhiatiseirable
components, in addition to cutting cylinder (93) which may similarly operate as a drop-in module. In an
embodimeht wiessefid fBldenisanctadnioloets therapbaing atayp copwdgdasefartindgtiihagithand any
other desirable components. It may additionally include a cutting cylinder and an additional female
cutting cylindiese-araufidipletcaylbuldingif) ecensareundylattdinbnder/(eR A e dHUERF BRUNES to mount
or connect the module or its components to the existing press unit (101). The adapters may be of any
structure ttesasiegohohdankiey esiindare 6103 6F2) wituneridrankes prlisdets 81yt coppriatanéthasEule or its
components to the existing press unit (101). [0154] As discussed, the alterations to the end folder
(121) disclsetionetimntngtuithpflrsniresmens haeqsooig plRialindersd408) speasiaedrt, including
rotary, jaw, and pinless designs and their functional equivalents. Any other necessary adjustments to
the press ohite@0indsraOBbePatbA blrmssevdingtnehlod it sHlASMERE BRLREHRER Réé‘?ff()lSS] Ina
still fiuther embodiment a folder module having two folding streams as input may be modified so that
the folder (L eperblsasrart sheenperitdeRidnSRar ootshrsrinsement ragy Aliaw REIAS
two-around mode and the other folder (800) portion is designed to cut output from the press units
(101) in thPé@lal*&lﬁ@%%%@T%éé%a&%é%ﬁaﬁm%?w%d(ﬁﬁ» SRR EREE A os, Thus,
in an embodiment one half of the folder (12_1})b$ay be replacl%%lgy a three-around 6rgdule (e.g.,a
3:4:5:5 fol aRl9TBF RS FELARERI GO BRI HFRDEYS R1UH5 BT IFESBEL 639715 while the
other is left a two-around (e.g., a 2:3:3 folger) for two-aro ndgmode}%{)[/ ration. This can pe useful in the
ush i

retrofitting FBUEHERaPREN BAB SRR L | B PSGRBRI TIOR3 folder can
operate using its twg-around e set hile the presslin 0) is.hein raded, and
immedial:ellkkﬁ\llﬂﬁf&\gfv '1183?%3@Q%ﬁ%&ﬂ%ﬁ@%ﬁ'ﬁﬁ&%ﬂ?@%ﬂ?ﬁ‘é{ﬁé@. re(l) I)S|%sf¥ci:l%)9rerﬁ‘ct)Ieted. It should also

be noted that df such a retrofit af gne-around plate cylinders (600) and a partial folder refit having both
two-aroun8'§ %FWII%ZEI%)&?{CP%%’Capabi“W is completed, still further flexibility is provided to the

[ if this folder is left.in this half-and-half canfi ti line (100 t
i atner tAbLARSdbi 81 TELCHIBIA Mol HURRAL o B e e
100 for at time. [0156] | It ' bodi t | lon.J
maintained. B S SNTAr A PR e bR e ULy o L IREERs

te with._a, three- d.plate cyli 0 terafi 108 19.2 skipslitter (not
operate wilh & fiee;RrouBR Al NS (AR QS SHSK AUSIAN NS 0. sKinsslter (no

wmﬁ
shown), which ¢ ery other sheet into the sma ormat-as opp e larger

broadshectfgimigl, SURL AUHRGTILRNR NSSRR AR AR NAdRINEPSRIROLAN BUlEgY section into

an otherwise broadsheet publication. Because a skip slitter cuts every other sheet, it must be properly

calibrated 1 fhg sBeelR LUEATHERAL AN LR FiRE SHIRIGERAIAEL G PRnEOr 2/3 sheets

generated by a three-around plate cylinder (400), rather than to cut every other sheet generated by a

two-around: plate, fUINHR D pEPRP RHING R dsa AR E: SYEPAS L0 Mdth @ thige-around plate

cylinder (400) may therefore comprise altering the knife, gearing, timing, or any other aspect of a skip

slitter whegg,5eUR6k U T OREEAIRDAS IR Rt INRRII 3 kiR Prefeyred. espdimentsothg assgms and
methods disclosed herein for printing with a three-around plate cylinder (400), or a one-around plate

cylinder (690)n QBRI 0D S RHBRRIQUIN FIBERHEPPANIERY BAMPHEI RSy ANcaMISIITI RPEisS Al (101)
comprising two-around plate

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
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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 G-affdgaaks (thereby permitting greater productivity, creatingp-fAQis,d5637Hiendly
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 thandfpagepposachebpsitied ptatecylifdersiite(d sictharesgsihe dividad/dadgbusibomtengths.
Retrofitting further can allow greater continuity of operation (and therefore greater continuity of

revenue strétime}-sioupl dachatigitegs(460) compovidatoinmarcexisphigaire seathsm@E®s )is a much less
involved task than dismantling and removing an old press unit, and acquiring, installing, and optimizing
a new pressttimituit thistoldiagrshtracempiviidedoo advaaeelts Idriakdtirsieaeiad BltEeccentricities
of a new press unit. Further, all press units (101) in the pressline may be modified along with the folder
(121) beingyhnodifiddtd pbgrtsralprelsslisairnspmeothp shaneasin grguesting WaPbwhishyaiaajor
component of the line being completely replaced. [0158] While the invention has been disclosed in
connectionebitiwediaiely pefaiat. 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 fIR7IHa SpsiftrsirigsiasserbemRnINAeTitiels PR GtHE? BrREBYAIFTRSHRE BHBINE B ShRfdtstood to
be encompassed in the present disclosure as would be understood by those of ordinary skill in the art.
CLAIMS Provpieeradhohrlisaedhitren corsrraning blraksbadidses, gP@ ’ing:

replacing a first plate cylinder of a press unit with a corresponding second plate cylinder having

generally PeSAMEShgactibtherindsnil Qianarenoieso HEThoRNNIaNS KRR IESfaking no

further modifications to said press unit; . ..
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
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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;  W{gysidhsfgst plate cylinder comprises a first number of platesgauallyeispted 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 aigimdntyH8ein Gelid setemavhileribehafdstiness is nreessartvarnstiadardtuniintb&) ot plates. 3.
The method of claim 2 wherein the first number of plates is two and the second number of plates is
three. 4. Theymetthod néasissary theheeain stittecelonamuthBr Sinskiftesliy arbeticeriimbber. 5. The
method of claim 1 wherein said first number of plates is an even number. 6. The method of claim 1

wherein saigfidssradmbbaleok (taebaidhive eoler said E8dNshkinarresHimeatsiicated 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
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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 thg gragss, idswith a second blanket cylinder cooperative with the-§a6953goRIaa £ylinder.
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 shiedts akapnedesedaid pepitcirgefinSspsieddasytndeshisctnotificedus¢sbperaplisdrt second plate
cylinder. 11. The method of claim 1 further comprising: repeating the replacing for each plate cylinder
in the presstatiim); 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

39



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 ogegAise N@Eeollect run, 14. The method of claim | wherein saigldplgespneiatas 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 numbéalfsixatelsabguatipedistkibditecbarosiidane ainotatifer efite pitive st landaydnder replaced
with a second plate cylinder of the same length and diameter as the first plate cylinder; the second
plate cylinddicdhomgarisithgt s eadnobtatinbide plaskirestarfubdiprdidtsibeteccnibasbetiensireesnference of
the second plate cylinder; and a retrofitted folder wherein said folder has had three cylinders
replaced witlatfve tciinggaraction phidrepansaivitb ilesfibledep (@93 NAD) o ddupisnarrtes araenfoBgiint as the
same pressline prior to retrofitting.

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). Itis

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 cyiinder (400) replacing the two-around piate 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,
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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 plaigSisREssd8. The pressline of claim 15 wherein said folder j¢-$alesigsloieny 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 retrofitteas presdcatitch avimg qrédAb ety ing dizclivstqtiater eqttivarwillbaldrsentbantreeydivgdrites equally
distributed around the circumference of the first plate cylinder replaced with a second plate cylinder of
the same kangtingfuishasttoemtitofimndsatennyiitie mere stevbh dplae clameianesifbrising three
plates equally distributed around the circumference of the second plate cylinder; and a four cylinder
folder.  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
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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 theyplpigsxbnglars of said press unit with corresponding second plateRylingigys aving
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 tiyleaprgpressexittm gnpsaishymie SKiNe;qnupntirgtpagyensid cthecpresstunith m said

pressline while said repeating is ongoing utilizing a two-around mode; and  printing pages on said
pressline incthvesiaudiom entiekd nnce aftaghd resk isnitsdibledrbesngbe moteper@bnThasnethod of claim
20 further comprising replacing the blanket cylinders in the press unit with second blanket cylinders
cooperativexisithg B3 secosichjdatetdylioiderso 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
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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 Rlgte,gyinsigss. 23. The method of claim 20 wherein said replaging $aid piatgscylinders
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 cwropogkntothe a265 Hieldeethod) of craadilp4vsibbllecwlidhomirtheigpolie eestgisding 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 saigiftidesioplenites drficddeo lie etrephrceerT Hoanrathvaafl el iSax (I®in said folder operates

in a straight run. 28. The method of claim 21 further comprising a folder for folding {oa es in said
two-arounfPhfddidn 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
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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 methedsRMREgING: replacing the plate cylinders of each pressynilwiie,geHasponding
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 aiportioguddrfpbdiiont baisgme duling ndtrsec ol e eoxib nFdesgmiewiimdots &f thidasaround
mode printed newspaper while maintaining another folder portion to fold a two-around mode printed
newspape(30W degigoed f206B82RE PLIGRRA01887shbSn in Fintidg Page snolndaiBpidssifnklertilizing a
two-around mode until said steps of replacing are completed; and

(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
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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 cylingesS sRAReiaIve with the second plate cylinders. 33. The metheg @ BlRi3Blswherein
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 saideplinderyfiftierstonreiiigettenmiithg peiduitds pidineinyimdiskfofronT baievpress unit and
modifying them to become said second plate cylinders. 35. The method of claim 31 wherein said
three-arousidindeti®folemntivuetdn istaielontda frowd tedagpoupidohsideheeor fanoylinderod§er, 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-arouhterfrddes iteducp isrticl naepsbfesiasths wwvsidindain?S3 o theeniden Buictirsl hsnrofvestein said
three-around mode folder portion operates in a straight run. 38. A method of retrofitting a newspaper
pressline ¢odhaidgliyere finetPod Ebﬁﬁﬁ]@/]ﬁg 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
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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, whileyhgkifg gsfyrther modifications to the press unit; WO PCT/US2009/037715

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-arounddaedepringdodavtspaphect mogdeihtidg padpislcoof saidsheesslineacltitizlvgtaptwo-around
mode until said steps of replacing are completed; and printing pages on said pressline in
three-arouiitius)doethiscissaisicieps oillepfacingate ‘donipletéd. Bt ThéhebtstquintfislmitaiBd further
comprising replacing the blanket cylinders in the press unit with second blanket cylinders cooperative
with the sedarpinplatsteytindiersalelCutiihg oyt od(99 ctditie 3 etdtes siradaiedaplaidimgratidhglate
cylinders comprises removing said first plate cylinders from said press unit and replaced them with
said secorfivptatevaylipiiéellect 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
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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 @R 36swherein said folder designed for three-around modg-9RRASM:HE 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 ip@sitoheGOiand gdsitiore(3R0 tredoptiaiihesowherainseidAciipedesigiéd vortthee-around
mode operation operates in a straight run. 45. A retrofitted printing apparatus comprising: an
existing presledriitth ahérigvaftitden(ate uytimthachitgoh dndspres/ sué epee rvaddreplaced at g
replacement second plate cylinder for receiving ink, the second plate cylinder comprising at least three
plates andpeaifing (5d.dameutidn elesedrid Mepigiondd4heomnifst pdtd waHddeiplogsied ReERNpress unit;

and
(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 % 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).
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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 sectioqye9siRsRNINY to the first end, the first section comprising a fgsiRI4NRSHLHates; and a
second section corresponding to the second end, the second section comprising a second number of

plates.

[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 further 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 equivaients. Any other necessary adjustments to the press unit
(101) or the operation of those or other components, are also contemplated.

[0155] In a still further 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
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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

circumferencgPndoAkIiggst three plates covering the shaft, each of the plaigsiaccidpying-a5 equal
portion of the circumference. 48. The apparatus of claim 47 wherein said equal portion comprises an

arc of 120.
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
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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 tqyResnpsaisd second plate cylinder. 51. A retrofitted folding gpRATUYSRIPRISINg: WO
20091120582PCT/US20091037715 an existing folder having: a two-around cutting cylinder, a

three-around pin/collect cylinder, and
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
héving 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.
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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;  WRegSinsaKl#gplacement three-around cutting cylinder, said reglaganesibiiyeraround
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 argangadSoetween said three-around cutting cylinder and said five-around pin/collect cylinder.
53. A retrofitted printing apparatus comprising:
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.
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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 aygingigoplaigand having the same diameter and length as the figgtpdatgotsger 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 Saigisehoddptitincyiviceein S5idThel @ppasailifinf plaiordhddresemmsaitlfirst plate
cylinder is modified to become said second plate cylinder.
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 1 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.

52



18. The pressline iof 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 ﬁfst 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.
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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;
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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 ciaim 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;
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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;
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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.  Aretrofitted folding apparatus comprising:
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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.
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