1 PPOCESSING PAPER AND OTHER WEBS The present invention relates to web
processi ng systemns, whi ch may perform operations such as formng an i mage
on a web (e.g. of paper) by printing, copying or other marKking-process,
(hereinafter generally referred to as "printing”) and/or handling
arrangemen{g such as folding or format adjustnent. The present invention is
particu- larly, but not exclusively, concerned mﬂth proceSS|ng systens in
whi ch the paper or other naterial ral pn a rol
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machi nes is such ther Ebrinatestijasement.  Thel presemkdnventidmige partitu-~
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' larly, but not exclusively, concerned with processing

gystems in which the paper or other material orginates as a
o o continuous web on a roll.
| It is very well known to paés paper from a roll
through a printing machine to form a series of images on it
and then rewind, sheet or fold it into Various formats.
However, there are fundamental problems which provide a
serious limitation to the efficiency of such machines.
There is the problem of "down-time". Once the printing
machine has been set up, and the paper put in motion,
printing can occur very rapidly. However, with the known
W, machines long delays can occur when any change is made to
the method of delivery or to what is being printed. For
example, if a different image is to be printed, or if the
repeat length of the imagé is to be changed, or if a
different colour is to be used, or the folded format is to
ba changed, then the print run has to be stopped. The
dasign of the known printing machines is such that it is
extremely difficult to make such changes, and hence it is

common for the time such machines are not working (the



2 down-tine) to be much |longer than the effective working tine. A further’
probl em of existing arrangenents is that printing machi nés are designed for |,
a specific printing application, the machi ne being available as a single
entity. What this neans, in practice, is that if the owner of the_nachine
wants to carry out nore conplex operations 4han are currently posgﬁble on
hi s machi ne, he nust under- take quite nmmjor engineering or buy a*whol e new
machi ne The phgaRlimaYeRHY P hﬁzdd‘%bﬁgé’f U FHE b FEd P LYVE T ROFkDAg OF at
| east aneliorating, these problens to-design a web processing systemin
whi ch many chapggs can be nmade whilst the systemis in operation (can be
made "on the fly") and which may al so have the advantage of being nodul ar
so that the systemanEurittieex protien b aatiny dframngemdrts THetned
processi ng systemw'th which the present invention is concerned may be
divi ded into petacing machiines lare idemigriesi tfor mrspedifie pysheinghi ch
takes the web - froma roll or reel and feeds it to the rest of the system
Secondl y, theapplicaitdomgr ttheh maichimenbedng reapd Iabldcased, sbmgilehirdl y
thereis a handling arrangenent for the printed web. The present
appl i cation rensigy.t oWhat sbhdenmesns, dn wractinemisi that htf otherowaers
bei ng described in the applicant's co-pending applications. The present

appl i cation i 9fcShBePASHiRe WS thaGarFy out more complex operations.

than are currently possible on his machine, he must under-

take.quite'majgr engineering or buy a wh@le new machine.
Tﬁe.present invention is therefore concerned with Quf
overcoming,_orjat_least ameliorating, theSe problems to
'des;gn.a_yeh_processing system in which many changes can be
made whilsf thé system ;s iﬁ_ope;ﬁtioql(can be made "on the
fly“).and Qh;ch may a;sc have the advantage of being
mbduia: éo_that.thg system may be expanded in capability if
reéuiréd;' | | |
The web processing system.with_whiCh the present
invention:is concerned may be divided into three parts.
_F;rstly, therg_is.the part_of.thé system,which takes. the (_j
web from altoll_or-reel and fee@s-it to the rest of the o
..sfétem. Sécoﬁdly, the:é is thg.part which,gorms an image
on the web, and_thirdly there is a handlingﬁarrangement for
the printed ﬁgb. Thgiprgsent application relates to the

| coewdd | .
E:'-i—rsﬂ part of the system, with _1_:he other parts being

described in the applicant's co-pending applications. The
present application is concerned with the. imaging '

arrangement’and'is:particularlf,.but_not.exclusively,
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arrangenment and is particularly, but not exclusively, 3 concerned with a
web fed of fset préss. Such presses typically conprise, for each colour to
be printed, and each repeat length: a pair of blanket cylinders between

whi ch the web passes (bl anket-to-blanket formation); a pair of plate
cylinders ®g contact with a correspondi ng bl anket cylinder, and on which
the inmage to be printed is nounted; and an inking and danpeni ng system for

h pl li nd i " B .
rints on both S acoRrERda AT GeB M8 BielaerBEREE:] (hucll BRnel, |

cylinder, and a siP%hgﬁﬁéfggeéoﬁ%tio 9:ﬁ%pkgéehcabiagfftoaaa B?Kh?ﬂd? nd each

n
danpeni ng system e Sl Is to be printe Accor di ng

to the present i nveRlpORr { ]EAGthS BT PYIFCHs A EAREEUcPLINEERE BBRAEBhURNhiCh
conprising: an array of cartridges for printing on a web-feed through the

array, each cartri degige CREB' pasHEs 3 PRahket- 66} BL&Rke Bl F8EMAE161); Nndepairand
each cylinder of a cartridge being adapted to apply printing nediumto a

respective surface plate €plPadersJinhessbatveritieansotrpespondlisignlanket
printing mediumto both printing cylinders of a selected cartridge, said

printing medi um suppyyimderneamsd ben ghicht theeclimageohe be poistddsdisetmounted:
units; and neans for effecting nutual repositioning of the
and an inking and dampening system for each plate cylinder.
Such a system is known as a "perfecting" press, as it
prints on both sides of the web. It is also known to
\,) provide an impression cylinder, and a single blanket

cylinder, plate cylinder, and inking and dampening system,
if only one side of the web is to be printed.

According to the present invention there is provided a
web-~-fed printing apparatus, comprising:

an array of cartridges for printing on a web-feed
through the array, each cartridge comprising a pair of
adjacent printing cylinders, and each cylinder of a
cartridge being adapted to apply printing medium to a

W, respective surface of a web passing therebetween:

means for supplying printing medium to both printing
cylinders of a selected cartridge, said printing medium
supplying means being contained in one or more discrete
.units; and

means for effecting mutual repositioning of the
cartridges with respect to the or each printing medium
supply unit to effect the selection.

The cartridges may form a web-fed offset printing



cartridges wth respect to the or each printing nmediumsupply unit to
effect the selection. The cartridges may forma web-fed offset printing
3a press, in which case each cartridge my have a pair. of bl anket
cylinders, and a correspondi ng pair of plate cylinders. The comon unit nmay
then be an inking and 4 danpening unit displaceable relative tq fhe
cartridges to supply selectively the plate cylinders of at |east sone of
t hose cartridges, or alternatively_the(xﬂégidges t hensel ves may be
movabl e. Thus, it becones possible to have a printing sequence that can be
varied in detaibebh hi GflabhechSb! QUbROChERIBES fRY BAVRAW il oWs the
i nking and dahpenirhg unit s placed In an operative-position for a first
cartridge andpfafkép! cy¥inkérsa’ 5h@Ua08brikaspbhalingA ipaiird@ss gl t he
bl anket cylinders of the first cartridge are noved away fromthe web; the
bl anket cyl i ngg1$n@brs. SepRadcemhbhi 4ge t( MalCnbas bd fdreriei¥ing and
characteristics such as the nature of the inage, the image pitch or colour) -
are noved into contact with the web when the inking and danpening unit has
moved to that cartridge. A new printing run can thus be started at the
second o




cartridge with very li-ttle time delay. It then beconmes possible to change,
e.g., the image on a plate cylinder of the first cartridge, whilst the
printing nmachine is running. The apparatus may include a plurality of

i nki ng and_danpeni ng units for supplying respective different colours
sinmultaneoygly to a plurality of selected cartridges (wWth, in general, at

| east an equal plurality of cartridges not then 8eing supplied). There may
be a plurality of arrays or stacks with driers interposed as required, or a
systemin which theddmpeningeunifidbeplacaanieqredptivacte ther egrtridges to
el sewhere. It is alsp possible to achier the f
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may be a cy 0 of t hen

printing cylinder | anker I nder an set press, there
being a plate cylinggd &8hN&@eing enit is placed in an operative position for a

first cartridge and a print run is carried out for that
cartridge; then the blanket cylinders of the first
cartridgé are moved away from the web; the blanket
leinders of a second cartridge (which has different
characteristics such as the nature of the image, the image
pitch or coldur) are moved into contact with the web when
tﬁe inking and dampening unit has moved to'that-cértridge.
A new printing run can thus be started at the second
cartridge with very little tiﬁe delay.. It then becomes
possible to change, e.g., the image on a plate cylinder of
the first cartridge, whilst the printing machine is

o/ running.

The apparatus may include a plurality of inking and
dampening units for suppiying raspective different colours
simultaneously to a plurality of selected cartridges (with,
in general, at least an equal plurality of cartridges not
then being supplied). There may be a plurality of arrays
or stacks with driers interposed as required, or a system
in which the cartridges can be exchanged for others stored

elsewhere.



unit for containing the printing nediumand the bl anket.cylinder. For ani
of fset perfecting press there will then be a bl anket cyliinder, and a
correspondi ng plate cylinder on each side of the web. . For other offset
presses there is one blanket cylinder, with an inpression cylinder,.on the
ot her side of the web. For a gravure gress, the printing cyllnde&d
etched, and the printing nediumis transferred fromthe unit directly to

et N9, St {diso POLLIBLY 18 %ﬁi&%&%ﬁahk aflreeLer press.

printing nediumis trans I'rect to the cy which in thIS case

has a rai , i | Fa ;
fﬁ%éféﬁéf§§3ffi Béthi86n PohE' pﬂﬂnﬁgé Yithge8nddafdtier, by

fl exograp ter presses there I's again an inpression cylinder on

the ot herpd@itdOig tdeweBbEé® pBEnting ap?ai-aﬁﬁscws gesingriaodi ments of the
i nvention:w Il now be described in detai by way of exanple, with

r ef er encplvrd bt cep nEsiyridg@s dinvangarrag fbrcprihitingl ash@ls a gener al
vi ew of a paper handling systemFig. 2 shows a first' enbodi mrent of a

web- f ed dfdeddblerflecougly thesareappdgach thrtpidgenhavingnmeans Hoar 3
shows a plan view of the drive systemfor the press of Fig. 1; Fig. 4 shows
a side vitmensfarwing i mnmemuumhﬁrmeasumtﬁgr a:pnmag.ni'ngshows a

second enbodi mrent of a web-fed of fset -
such printing medium to the: web the means including at

least one printing cylinder which is adapted to contact the
web,_wherein the at least one printing_cylinder_of one of

the cartridges-hasya different circumference from that of o/
the at leust_one blanmet cylinder of at least one other of
the cartridges.. - |

The printing cylinder may be a blanker cylinder of an

offset press, there then being a plate cylinder between the
unit for ccntaining the printing medium and the blanket
cylinder. For an offset perfecting press there will then
be a blanket cylinder, and a corresponding_plate_cylinder
on each side of the.mebi_ For other offset presses there is
one blanket cylinder, witb an impression cylinder on the QJ
other side-of the web. For a gravure press,_the printing |
cylinder is etched and the printing medium is transferred

| from-the unit-directly to the printing:cylinder.. Similarly
in a flexographic or letter press, printing medium is
transferred directly to the cylinder, whicb_in this case

Ihas a raised.surfaceicarrying tbe printing medium. For
gravure; flexographic, and 1etter.presses there is again an

impression cylinder on the other side of the web to the



perfecting press enbodying the present invention; Figs. 6 and 7 show a
third enbodi nent ‘of a web-fed offset perfecting press enbodying the present
i nvention, Fig. 6 being a side view and Fig. 7 being a plan view, and Fig.
8 shows a-detail of. the cylinder novenent systemof the press of Figs. 2 or
5, or 6 apg 7. Figs. 9 and 10 each show axial anrd radial views of a
cylinder with adjustable dianmeter. There will also be described ot her
features of printi 1AM inBagse features are described only to help
under standi ng of the present invention, and are not intended to be

enbodi nents of the i nveEmbodimdiits bfndhl Anventior) willl siokelbd idedd¥ibed in
exanpl e, paper) handling systeminvolves three parts. Afirst part,

general Iy indi cat ede&il, tykemypafecexbmpbeonaich Mmferenceé papethe cdconpgany -
the formof a web 2 and transports it to a printing unit 3 and an opti onal
drying unit 4. As idhgudmestiagsi,nikf yhith:a right -angled turn in the paper

web 2 is achieved by passing the paper round an angled bar 5. After passing
through the printing unFdg3, lashowse adgpregadnivien athe RAReT sndling system;
again turned for convenience through [err] via bar 6, and passed to a

cutting and fol ding arr Z4genénBhgefe pafilystyembeddment pf aswal-fed qfifiret
printed, cut and folded as PRLoRL ALB HNINPRS Loesint ShAGLG, " the

| Fig. 3 shows a plan view of the drive system for the

press of Fig. 1; |

W | Fig. 4 shows a side view of the drive system for the
press of Fig. 1:
| Fig. 5 shows a second embodiment of a.web—fed offset
perfecting press embodying the present invention:

Figs. 6 and 7 show a third embodiment of a web-fed
offset perfecting press embodying the present invention,
Fig. 6 being a side view and Fig. 7 being a plan view; and

Fig. 8 shows a detail of the cylinder movement system
of the press of Figs. 2 or 5, or 6 and 7.

Figs. 9 and 10 each show axial and radial views of a
cylinder with adjustable diameter.

There will also be described other features of
printing apparatus. These features are described only to
help understanding of the present invention, and are not
intended to be embodiments of the invention.

Referring first to Fig. 1, a web (in this example,
paper) handling system involves three parts. A first part,

generally indicated at 1, takes paper from one or more



8. O course, any arrangenent of paper web input unit 1, .printing station
3, drying station 4, and cutting and fol ding arrangenent 7 may.be provided,
t he actual configuration depending on space and sim|lar-constraints. As
explained with reference to Fig. 1, the paper web-then passges to aiprinting
unit 3. Fig. 2 illustrates an enbodi ment of Buch a unit 3, being a Web-fed
of fset perfecting press according to the present_invention. As illustrated,

the press has BRR&F &a4Ys ddesthe) torm Of \@ ¥eR a2 HORAr EFRRBRORESI AF A0pai r
of bl anket cylinders, 43,44 in bl apket-to-blanket con- figuration, and a
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40,41,42-to be i'n a spaced-apart array. The web 2 passes round a roller 47
and between t heopienieindd aheughy 190R6/ia 4vart Pfamdchassed rtdoa 4Qcting2.

It is preferableif the cartridges 40,41, and 42 are stacked substantiall'y

_and foldiqg_ar:angement generally indicated at 7. Sheets

of paper printed, cut and folded as apptopriate then pass

fqr_e.g; stacking in the direct;on indigated by the arrow W]

8. Of course, any arrangement of paper web input unit 1,

printing station 3, drying station 4; and cutting and

folding arrangement 7 may be provided, the actual

configu;atipn depending on space and similar constraints.

| As expiained with reference to Fig. i, the paper web

then passes to a printing unit 3. Fig. 2 illustrates an

embodiment of such a unit 3, being a web-fed offset

perfecting press according to the present invention. As f

illustrated, the press has three cartridges 40,41,42, with |
éach cartridge having a pair of blanket cylinders 43,44 15‘1
blanket-to-blanket con- figuration, and a pair of plate
cylinders 45,46 the outer surface of each of which is

formed by a printing plate in contact with a corresponding




verfically but substantially horizontal arrangenents are al so possible

I ncludi ng arrangements in which the cartridges are novable transverse to
the web. The image to be printed on the web 2 is carried on the plate
cylinders 45 and 46, and transferred via the blanket cylinders (hence

"of fset" pxinting) to the web. This, initself, is known. As shown in Fig.
2, aunit containing printing medium e.g. an i n ng and danpening train
48,49 is provided on each side of the web. The inkin .and danggﬁgng train

48,49 are capable oPRRo@thFhRelanket, cy, ) e AL idge
Crai s 48 and 49) . GRBERIARE ABTAtLSG COMPLA e NAERR L A RN o
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rollers 50, move into contact with the two plate cylinders 45,46 of that
cartridge 41. A priag! ithds' givelcRheCavray Of casteidgels 40B4I04td Ndnd 1),

the inking and danpeni ng
size. It would be possible, however, for the cartridges

40,41,42 to be in a spaced-apart array. The web 2 passes
round a roller 47 and between the pair of blanket cylinders
43,44 of each cartridge 40,41,42. It is preferable if the
cartridges 40,41, and 42 are stacked substantially
vertically but substantially horizontal arrangements are
also possible including arrangements in which the
cartridges are movable tfansvetse to the web. The image to
be printed on the web 2 is carried on the plate cylinders
45 and 46, and transferred via the blanket cylinders (hence
"offset” printing) to the web. This, in itself, is known.
\_/ As shown in Fig. 2, a unit containing printing medium,
e.g. an inkihg and dampening train 48,49 is provided on |
each side of the web. The inking and dampening train 48,49
are capable of moving vertically separately or together and
each'may contain throw-off mechanisms to facilitate that
vertical movement (compare trains 48 and 49).
When printing is to occur, the inking and dampening
trains 48,49 are moved in the vertical direction to

register with one of the cartridges 40,41,42. The inking



trains 48,49 are noved to their thrown-off configurations (as shown for 48)
and the trains 48,49 are noved vertically until they are ‘adj acent one of )
the other two cartridges 40,42. By noving the inking-and danpening rollers
50 into contact with the plate cylinders 45,46 of another  cartridge,40 or
42, a new print sequence can operate. It ig also possible for theggv
cartridges to nove vertically, with the trains remaining stationary, but
this i s nechand aldmpemirg didllerst 50 carne hbroaghtNdhtoakeatakst wiiths the
arrangenment - permts "in machine" storage of the cartridges, which is nore
efficient thplate dybimders a4% 46 noyt Beans soft mecbaddisme syhdchmehsurehe
press of Fig. 2 will now-be described with reference to Figs. 3 and 4. As
shown in the geizrect awperating geometriesi andapdessupesi-ngAsr dildus4s, 49 are
‘mount ed on a support frame 51 novabl é relative to the main frame 52 of the
press whi ch digreds the igkingcand dampeaing tzaing ¢Ba48ngreupsomidespa.

The mechani smfor horizontal nmovenent_ of the inki ng and darrpenl n trains

48,49 i s not GhRACh HAde ‘Qf W‘%h‘ﬁﬁ% Jt:hatb‘&ts?ﬁﬁ S ke BldvitdE®on t he

t f 51 t t | t
o "the supporedtiases da,dl rade £ Hhe %ﬁﬁgagﬁdlﬂﬁﬁéiﬁphéam n 8 49

'.S con- trol It(?'l:daib s alé' Otigc‘ tazr'g) tgperatgg ugct,eghag Ji:ﬁe inp&%rt ! rageampen:l.ng

rollers 50 move into contact witn tne two plate cylinders

45,46 of that cartridge 41. A printing run then occurs.

'At the end ofrthat printing_rnn, the inking.and dampening ‘QJ

trains 48,49 are moved to their thrown?off configurations

(as shown for 48) and the trains 48 49 are moved wvertically
..'until they are adjacent one of the other two cartridges

:40 42. By moving the inking and dampening rollers 50 into

contact with tne.plate cylinders 45,46 of another cartridge

40.or 42, a nen print sequence can operate.

It is also possible for the cartridges to move
vertically, with the trains remaining stationary, but this
is meohanically more difficult to achieve. Note also that\_j

this arrangement permits "in machine" storage of the
cartridges, which is more efficient than the known arrange-
ments.

A.suitaole drive system for the press of Fig. 2 will
now be:described'with reference.to Figs. 3 and 4. As shown.
in the plan view of Fig. 3; the inking and dampening trains_
48;49-are mounted on a support frame 51 movable relative to

the main framelsz of the.press.which supports the cylinders




51. That notor 54 drives a shaft 55 extending across the support frane 51
and connected via bevel gears 56,57 to two shafts 58,59. Shaft 58 drives a
pi ni on 60 engagi ng a toothed rack 61 on the main franme 52. Simlarly, shaft
59 drives two pinions 62,63 also attached to the main frame 52 whi ch engage
correspondiylg toothed racks 64, 65 on the opposite side of the main frame
52. Thus rotation of the motor 54 drives shafts 58058, 59 causing the

pi ni ons 60, 62,63 to nove either up or down on their  correspondin racks
61, 64, 65, hence novi Ag- e 43 ASoMlax eRck SHPROITTR |5\71§-tom?g“}?é?'?£?

In thi - t th - t t but jt | d al b
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ddi ti I th h 58, 59 t K
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i nmoves out fromthe amin b%ane 52 when the support frane 51 anes past
it, and the support F%ane "t hen Iomered onto the stop 66. Clearly the
stop 66 has to be depressefiel QeRaWal) HRVaRRNE T2 YR suRipdrte AMHIY'S1, and

frame 51, e.g. to operate cartri ge 40 In Frg. 2 The drive for the
cylinders 43,44, 45, 4@eticll oEO\EhBGi%R&ﬁbI had. dahr}efxﬁ. fig tr¥and 46 49 aiéﬂ doii-

cylinders 43,45 and the train for cylinders 44,46 are the sane and the

trolled by a hoist motor 54 mounted on the support frame
51. That motor 54 drives a shaft 55 extending across the

~ support frame 51 and conhected via bevel gears 56,57 to twc
shafts 58,59. Shaft 58 drives a pinion 60 engaging a
toothed rack 61 on the main framelsz. Similarly, shaft 59
drives two pinions 62,63 also.attached fo.fhe main frame 52
which engage corresponding toothed racks 64,65 on the
opposite side of the main frame 52. Thus rotation of the
motor 54 drives shafts 55,58,59 causing the pinions |
-60,62,63.tc move either up or down on their corresponding
racks 61,64,65, hence moving the support frame 51 relative

L to the main frame 52. In this arrangement, a three-point
mounting is used, but it would also be possible to provide
a four or more point mounting by providing pinions
additional on the shafts 58,59 with ¢orresponding racks on
the main frame 52. Accurate vertical positioning of the
support frame may be achieved either by accuraté control oi
the motor 54 or by providing a stop 66 (see Fig. 2) on the
main frame 52. The stop 66 may be spring-loaded so that i

moves out from the main frame 52 when the support frame 51



following refers only to the cylinders 43,45. A shaft 67 extends up the
mai n frame 52 and novably on it, but engaged for rotation with it is a gear
68 whi ch neshes with a correspondi ng gear 69 connected to a shaft 70 which
extends to a worm 71 which nates to a worm wheel 72. A shaft 73 is secured
to the wormwheel 72 and is supported on §he support frame 51 by,ggsupport
74. At the end of shaft 73 renmote fromthe cylinders 43,45 is an-air

cylinder 75 wovels pastadl) end the isippdrr Shirdnie 71 athéh| Yowerbdt BRLE! her

end of the shaft 73.is a clutch plate 76 which engages a:correspondi ng
clutch pl at ethé etop $6ub Tlearlif the arbp @6 as tte Ipd adeprgssedetoss.

The clutch plates 76,77 and their attached shafts 73,78 pass through an
aperture 79 permi¢ dewnwarshmadvemendt afcchendsuppate firame 8Y| iadgt 46 are
gears 80 which nmesh with corresponding gears 81 on the blanket cylinder 43.
Thus, when t bpexatec gartrddges 4 vias Rilgy shaft 73 so that the clutch plates
76, 77 are in engagenent, drive fromthe shaft 67 is-transmitted via gears
68,69, shaft 70, Whemdriveufiom dhe cylindexs 43, 4%/ 48 c46 Whibsnow, Be, and
t he 12 stub shaft 78 to the plate cylinder, and hence via gears 80,81 to
t he bl anket §?FFF3-PPd°V\héR ERCtyi theydnine traln for (Felinders 743;45

di sengage the clutch tes 76,77 .,no, drive is transmtted. Furthernore,
‘this novenen %%%;q fﬂ?lQ?@%ﬂqQFﬁeﬁﬁ 4§, are the same and the

following refers only to the cylinders 43,45.
A’ shatt 67 extends up the main frame 52 and movably
.on it, but engaged for rotation with it is: a gear 68 which\.i
meshes with a corresponding gear 69 ccnnected to a shaft 70
which extends to a worm 71 which mates to a worm wheel 72.
B shaft 73 is secured to. the worm wheel 72 and is supported
: on the support frams 51 by a support 74._ At the end of
shaft 73 remote from the cylinders 43,45 is an air cylinder
.75 which is.capahle of moving the‘shaft 73.exially. At the
other end of the shaft 73 is a clutch plate_76-which
engages a.corresponding clutch.plate 77 on aistub shaft 78
extending from the plate cylinder 45. The clutch plates QJ
76 77 and their attached shafts 73,78 pass through an
aperture 79 in the main frame 52. At the end of the plate
cylinder 45 are gears 80 which mesh with corresponding
gears 81 on the blanket cylinder 43.
- Thus,_when the air cylinder 75 moves the shaft 73 so
.'that the clutch plates 76,77 are in engagement drive from
the shaft 67 is transmitted via gears 68,69, shaft 70, worm

71 worm gear 72 shaft 73 clutch plates 76,77, and the




move the clutch plate.76 clear of the aperture 79, pernmitting the whole
assenbly on the ,support franme to be noved relative to the main frame 52 to
another cartridge. This. arrangenent has the advantage that cylinders of
cartridges _not in use cannot have any drive thereto, and therefore can be
handl ed saﬁsly, e.g. for replacenent of the printing plates of those

cyl i nders ince the cylinder drive mechani sm mo¥@s with the inking and
danpening trains, it is inpossible accidentally to drive cylinders which

are not to print at P it &t ithe rAate | cHEinder nPd henGe cld| geass
b5t tiont criut oh pr BT g Johen BARTET TR 0n of the corras. pondi ng

bt “the Bl ate cyl i nder 45 e the b SPEERIEE 1S Indbes e "haeRt FE%ES "
Gynehr oni sati on of ¢ é%?é@%%ﬁ%‘%%ﬁ%e%ty ST R Y8 48 kil trea.
7 s roved al ong SRMEMRIEA thid) %"Q"t"‘%or&%%m% £6 13 fs Sifrifidhe wo
the worm . 13 71 TigeRfe Qhd 28 e p1dte 7B1Iélé§£aéfstﬁ§eawew@e¢é 72

which, via shaft 73, and cIutch plates 76,77 rotates the plate cylinder 45
relative to the posigdenitdfirid'&HY iwHdle assembly on the support frame to be

moved relative to the main frame 52 to another cartridge.
This arrangement has the advantage that cylinders of

\ _ cartridges not in use cannot have any drive thereto, and
therefore can be handled safely, e.g. for replacement of
the printing plates of those cylinders. Since the cylinder
drive mechanism moves with the inking and dampening trains,
it is impossible accidentally to drive cylinders which are
not to print at any particular time.

The clutch formed by clutch plates 76,77 has another
function. The clutch plates 76,77 form a "single position"
clutch preset to synchfonise the position of the corres-

W ponding plate cylinder 45 to the drive. Thus, ifrespective
of the initial position of the plate cylinder 45, its
rotation will be synchronised with the rotation of the
shaft 67.

Sometimes, however, it is desired to vary the
synchronisation of the shaft 67 and the plate cylinder 45,
to advance or retard the printing image relative to the
main drive. To do this, the worm 71 is moved along shaft

70 by a linear actuator 82, which normally holds the worm



shaft 67. The novenent of the worm 71 nmay al so be achieved using a notor qr
a hydraulic ram Mvenent of the other plate cylinder 46 relative to the
shaft 67 may be achieved in the sane way either sinultaneously with or
separately from novenent of the plate cylinder 45. The drive to the-inking
and danpeni ng cylinders 50 of the inking and danpening trains 48,49 wll

4 _

now be described with reference to Fig; Al though Fig. 4 is an

i val i hat of . Fig. .2 rtridges have. b
onit 1o 181 Ehdetpe Shelnaet, 70, ARSI ARAR S, WoR YARRE o7 254 (o
th t | ai e e S
rom Fi o B8, vaachazt. 73,7 Aol el Al T2 2otBeR8 e 07T o1
Th UG | ft 85.
Each cha. BRoFR CYAARaR; 48] R1aPivd b TRl Mot et B Al

connect tgn{a?% g%,V e rhys ideliienit Bt el WExA0 7N Ghal{A M NSe UaEhSel8d2

conventional way. Thus the shaft 70 is connected to shaft 85 and the drive

from shaf hsﬁﬁEWai_ mBtor ¥es al hyavsuiligerami3, Mbvimetft a5 0t56 USEREr W t h

reference to Fig. 5 also drives the inking and danpening rollers 50.
However, phatesgptihdersdt @eldtivedtootheshifHTE7Z may bhécachiéeed
cylinders 45,46, and if the press has two 14 different sizes of
cyl i nder sint bthedsame wayt edtiescsimndtaneously with or separately
'from movement of the plate cylinder 45.
The drive to the inking and dampening cylinders 50 of |
the inking and dampening. trains 48,49 will now be described o/
__with reférence to Fig. 4. Although Fig. 4 is an equivalent
 view to_that_ﬁf Fig. 2, the cartridges 40,41,42 have been
- omitted for the sake of clarity, as has the drive from
: hqist mptor:54 to move the support frame 51 relative to the
main frame 52. |
_ As can be seen from Fig. 4, gears 83 extend from the
shaft 70 from gear 69 to the worm 71. These gears 83
 engage on an gpicyclic gearing 84 on a further shaft 85.
.ggch end of the shaft 85 carries gears 86 which engage. W
~gears 87_which-connect to the drive system within the
inking and dampening units in a conventional way. Thus the
shaft 70 is connected to shaft 85 and the drive from shaft
69 which drives the éylinders 43,44,45,46 as discussed with
reference to Fig. 5 also drives the inking and dampening
_roilers 50.
However, this synchronisation depends on the diameter

of the plate cylinders 45,46, and if the press has two



above can only be in synchronisation for one size, and printing would be
out of synchronisation when the inking and danpening units 48,49 were noved
to a cartridge having cylinders of a different size. The arrangenent of
Fig. overgones this by providing an auxiliary drive notor 88 connected via
the epicygljc gearing 84 to the shaft 85. The speed of rotation of that
auxiliary tor 88 is sensed, and the resulli4 fed to a conparator 89 which
conpares that speed with the speed of rotati-on of rollers 90 between which
t he paper web @tfferxenthsizesobfeecylinders, arhe drivessysiemddiscussed
epicyclic gearing. If it is found that the drive is not synchronised, then
the notor 88 iabeyecaad eplyrbe| éncsyeehronhsationnERroRnRaFilge.i gnd

achieved. Thus the drive to_the notor 88 nodifies the drive transmtted by
the gearing SPTIREHROcHapldgEs GuY of SYRoRrenisetionMhRB: theadmking: (he

I h haf which dri h | at d bl.ank :
YT nder 1o ol RaPRRRERg nnt Ca R e cRo¥aLyan g PRETEARNE Rgvine
nder i s drf¥ed M Pt | :
o as i 11 et 1APEIRBRTGE E SLERRRIRE 1003, TR pREBRGHNRHY Be MaTRY

pre-f ol der 92,%€é;ré&ﬁege{:ﬁ?£ 0" pABY181h) inOhu1 S¥EErIVA! hBborTaese

wi Il be descri I n detal ut aS can be seen“the main shaft 91 has

gears 93 drividdndedtéd!vPd the!8Bieyerie! §8arPigBiCRor ¢hat 8haZt 85.
perforating tool 95. Again, epicyclic gearing 96 may be provided, |inked to

t he conpar at orrR@. speed of rotation of that auxiliary motor 88 is sensed,

D!

and the result fed to a comparator 89 which compares that
— speed with the speed of rotation of rollers 90 between
which-the paper web passes. These rollers 90 may also be
associated with epicyclic gearing. If it is found that the
drive is not synchronised, then the motor 88 is speeded up
or slowed down until synchronisation is achieved. Thus the
drive to the motor 88 modifies the drive trahsmitted'by the
gearing 83 to the shaft 85.
Fig. 4 illustrates a further feature of the system,
namely that the shaft 67 which drives the plate and blanket
\_ cylinder is driven from a shaft 91 which extends beyond the
printing station. Thus, additional printing'stations may
be connected to the shaft or, as illustrated in Fig. 6, may
be connected to the perforating tool of a pre-folder 92, or
the perforator and cutter of a cutting station. These will
be described in detail later, but as can be seen the main
shaft 91 has gears 93 driving a shaft 94 of the pre-folder
92 which rotates a perforating tool 95. Again, epicyclic
gearing 96 may be provided, linked to the comparator 89.



15 As illustrated in Fig. 2, one pair of inking and danpening trains 48,49
is provided in common for three cartridges. In general, therefore, the
three cartridges may have different inages on their plate cylinders, or
even different sizes of cylinders, so that by changing fromone cartridge
to another, the print length may be vqiééd. Qt her arrangenents are . gf so
possi ble, however. Fig. 5 illustrates an exanple of this having four

cartridges 100,.1 ch,qf i i i Jar rtridges
40,41,4% of-th%sagiéégéﬁé% dsggmgigﬁ 2?95&5.iaﬁﬁgk&ﬁgm%ﬁgﬁpgg%gr passes up
t he niddl&h£$ cakbLki 0440 adl .'aﬂm#?' | danpeni n
trains are p %?ﬁ%d?&%%hggggfagaii% %aﬁ%égdsg?‘vicng t elfuaglpeq%fév% ca?}t)ri dggs

100, 101 ahgr8ri@yBs. Pakh ¢BAet8l, SRhErBEorlS tHMtHrde Cllrtriiiifss 102, 103.
In thi's way, for exanple, it is possible to print two different”colours in
li ke sizemdyi Navaydifferéntanflagyes 6hi theli pllaite Cydimderd) |ds Yewdn Change
of image and/or repeat length. "Also, as shown in Fig. 5 the cylinders of
the cartrdiiffsreny Stzdsfbfreplindaes, sogthait! by kchanginylefromwione
cartridges 100,102 being snmaller than the cylinders of cartridges 101, 103.
The presscattmbdga tdgandthepar thér prin&vileggthumayaber ivégesed.as di scussed
above, may be generally sinmilar to the press of Fig. 2, and have a drive
similar tQthemtarrangenentsi aneralspcnossibla, ghowevemd 4 Figher®ef ore,
further detailed description of the arrangenent of Fig. 5 will be omtted.
One f eat FELWIEERFRS syat exepplenaf thigdhawdng four cartridges 100,

101,102,103, each of which is similar to the cartridges
.40,4;,42 oflthe arrangement shown in Fig. 2. The web 2 of \J
paper'passes gp_the_middle of the cartfidges.lOO,lOl,

102;103,- Fourﬁinking_and.dampening.t:ains are provided, an

upper pair ;04,10$ se;ving the upper two cartridges 100,101

'_ and a lower pair 106,107 serving the lower two cartridges

102}103. In this way, for example, it is possible to print

two differént coloufs in like size print cylinders, and yet

still maintain the possibility of change of image and/or |
repeat length. Also, as shown in Fig. 5, the cylinders of

the cartridges_may be different sizes, e.g. with the ' W/
gylinde:s of cartridges 100,102 being smaller than the |
.cylinders of cartridges 101,103. The press shown in Fig.
5,_apart.from hav;ng'four cartridges, as discussed above,

_hay.be generally aimilar,to the press of Fig. 2, and have a

drive similar to that described'with_reference-todFigs.'3

and 4.. Therefore, further detailed description of the
:a;:angemenp of Fig. 5 will be.omitted.

n Qne featﬁre of this system is that by-add1ng.



16 additional cartridges, and possibly additional inking and danpening
trains 48,49, the nunber of different printing operations can be increased.
The enbodi nent descri bed above with reference to Figs. 2 to 5 have the

i nki ng and danpening units noving vertically relative to a vertically
stacked agray of cartridges. It is also possible to have a horizontal
arrangenment” in which cartridges are in a fixed hb®izontal array and the

i nking and danpening units are novable relative to the cartridges on which
printing i s to comefgddtisnalocartyidgresngantd pessidivhdddditional, inking @nd
The drive to the plate cylinders and the inking and danmpening units is as
described in the vePRRRPERing tradssn48n 49,y the numbex of nents pLinting

fact that a horizontal power shaft ni n %arallel to the main power shaft

may be used to dri v8PER tﬁP&Fecéylpkggpgf Bd4ri ve fromthe main power
Pori zont 2l shat £t hr ough TR SBEPALTBR, desr 2] Bars BRYe o SAE SFERRRNES i
movabl o, Sinoe the BHESent. FRVENPPOR Gs-adeify AR ANt it 6y mqutng
artr| dges of the ateEsicenly BAaGRIE ea0a Nt ool Ty FacKE devay of .

rollers, guide rail garet1BBRETAL T¢ 18ChIso?PosEiD1Y ité Have € H¥AlRntal
cylinders of the
arrangement in which cartridges are in a f£ixed horizontal
array and the inking and dampening units are movable
— ' relative to the cartridges on which printing is to
| commaence. One or two ihking and dampening ﬁnits may be
used. The drive to the plate cylinders and the inking and
dampening units is as described in the vertical unit shown
in Fig. 3. The difference lies in the fact that a
horizontal power shaft running parallél to the main power
shaft may be used to dfivé the plate cylinders. The drive
from the mhin power shaft may be provided by a vertical
.shaft connecting the power shaft to tha horizontal shatft
\_ through two pairs of bevel gears.

As described abové, the array of cartridges is fixed
ahd the inking and dampening units are movablé. Since the
present invention depends on relative movement, it is also
possible to have the inking dampening units fixed and move
the cartridges of the array. The cartridges may be moved
by many ways, such as rollers, guide réils, or pneumatic
jacks, and the drive td the”piate cylinders of the

cartridges may be achieved by single toothed clutches as



cartridges may be achi eved by single toothed clutches as.

17 described +

with reference to Fig. 4. The advantage of an arrangenent "using novabl e
cartridges is that the inking and danpening units are fixed and hence the
drive to the systemmay be fixed. However, it is currently conS|dered to be
nore difficult to nove the cartridges rman to nmove the inking and |
units. A further enbodi nent involving fixed inking and danpeni ng uni'ts and

novabl e odescribed witbBhvefierenBegso Fignd4i.

eni ng

The sdwanhigeaf s f our

‘cartridges 111,112,113,114 such as to forma carousel 115 As illustrated
in Fig. armementruagnghnsvabéeu cactrpiges 4@ ithasr £heleinktkng andr of
bl anket cylinders 117 in-a manner generally simlar to the plate and

pRRIRg WnikE BEPt fflagésané henze &het frive, R khe sEster. 2.

bl anket
However ;

116, 117 d‘l'aYrBGc%#-’E? dge§°‘!l§‘1°£13 %

Ss FFHFFEP WaFonsd

116, 117 of th 112 114 Thi abl t h trid 111, 113,

and t he 8&9’5? .e%ﬁg g Wﬁl Yhe dFFi’%Fgageﬁgihﬁ'fé%giﬂ r‘ﬁlee S%s A web 2
t [ 1 118,119 t I

'gﬁgﬁi %ﬂ&o rln%ﬂgggnﬁﬁgtgeo¥l?heofoﬁﬁscartridge5012?Yilg,igg,il4

O ' he carouseh fdoehed | EnbBuRHaRE +avbRlahghiek BUPARldGHy Uhd' 1 aTe 120

-and a second rane suppor S one or

of paper
hori zont

dampening units and movable cartridges is shown in Figs. 6
and 7. This emhodiment has four cartridges 111,112,113,114
such as to form a carousel 115. As illustrated in Fig. 6,
each cartridge-has a pair of plate cylinders 116 and a pair
of blanket cylinderslll7 in a manner generally similar to
the plate and blanket cylinders of the cartridges 40,41,42
of the emhodiment of Fig. 2. However, it can be seen from

Fig. 6 that the plate and blanket cylinders 116 117 of the

'cartridges lll 113 are smaller than the blanket cylinders
116,117 of the cartridges 112 114. This enables the

cartridges lll 113 and the cartridges 112 114 to give
different point repeat lengths.
A web 2 of paper enters the printing machine via

rollers 118 119 to move along a horizontal path through two

114 112 of the four cartridges lll 112 113 114 of the

carousel 115 The carousel is rotatably supported on a

frame 120 and a second frame 121 supports one or two inking

and dampening units 122 (one inking and dampening unit is
shown more clearly in Fig. 7). Where one inking and
dampening unit is provided it is preferably on the side of

it can be seen from Fig ihat t he - ate and%anket %lnders
i nders

w



and danpening units 122 (one inking and danpening unit is shown nore
clearly in Fig., 7).  \Were one inking and danpening unit is provided it is
preferably on the side.of the carousel 115 into which the web is fed.
VWhere two_i nking and danpening units are provided they are nornmally on
opposite ELQes of the carousel 115 to permt the cartridges 111, 113 or the
cartridges 112,114 to be driven. The printing nmex#hi ne shown in Figs. 6 and
7 may operate in one of several ways. For exanple, it is possible to carry
out a print run usitheoacayougelr liifeibtd, whichdthengebhds fednt Where two
cartridge 112 may benﬁrepared for a different print run. Wien the print run
t hrough cartri dge 1iakingcang| dempgening unitgesreyproydded] theyt arg nored ly
114, may be withdrawn fromthe web 2, and the drive_to that cartridge
renoved and then t @RpPRARELtEyFidas, 9f1the rcarguseldddSite pPOFEdY

contact with the web and 3 drive_a Béied to cartridge 112 _A.print run may

then be carried outSREFRY Qﬁﬁtiiagg 19raﬁBecSPFFF&§Qe§1413Pég r &9 bgr driven.
trid 112 d 114 h th inti t length inti

i ameter. it is possibl cib8 BRIPELOG REGHLES! SHPWBpEPaF 07 vl AR Mefges

112 d 114 Ki | d T L nti t trid 111, 113,

motor 123 drives { n@PREPERcER 918 SRCPUPREL waBd-( | EOF, aneREls. 't digh

Lerr] so that the chbbLiffesedliady Bh€ &' pOIRL WihMubifig"BR1Y CASUHLAR 114,

posi tioning of the Tarouse
and during that print run, cartridge 112 may be prepared

for a different print run. When the prinf run through
cartridge 114 is completed, the blanket cylinders 117 of
cartridge 114, may be withdrawn from the web 2, and the
drive to that cartridge removed and then the blanket
cyliﬁders 117 of cartridge 112 moved into contact with the
web and a drive applied to cartridge 112. A print run may
then be carried out using cartridge 112 and cartridge 114
prepared. 1If cartridges 112 and 114 have the same printing
repeat length or printing diameter, it is possible to carry
out two colour operation with cartridges 112 and 114
\_J working in tandem. |
To change printing to cartridgeé 111,113, a motor 123
drives the carousel 115 and turns it 6n its frame 120,
through 90° so that the cartridges 111,113 are aligned with
the web 2. Accurate positiohing of the carousel may be
achieved by steps (not shown). This rotation of the
carousel 115 means that the web 2 must be broken in order
to change from one pair of cartridges to the other, and

hence this embodiment is less advantageous than the



achi eved by steps (not shown). This rotation of the carousel 115 neans that
the web 2 nmust be broken in order to change fromone pair ‘of -cartridges to
t he other, and hence this enbodiment is | ess advantageous than the 19
enbodi mrent of Fig. 2. As shown by arrow 124, the carousel 115 nmay be:
rotated clockwi se or anticlockw se, as desig gd The drive arrangenggj for
the enbodi nent of Figs. 6 and 7 will now be~descri bed. F@ferrlng

particularly tng 1 ( '
system for an entir %méﬂtﬁfﬁgﬁgysf%gm \gdsy ?&:cussﬁy { ﬂ ef nceétgéﬁsseﬁ)
drives via gea'ﬂfsl ?abah%tca%&a AVEINAYS ot aa%foé}&&é@ aagraééﬁired.
arrangenent 129 for -the inking and danpening unit 122. The drive

arrangement 129 mayrhe griviedarirangetientt Xy Rah Wikbd Shénense 095l 9 4.
i.e. the drive may pass via epicyclic gearing 130 which may be actéd on by

an auxiliary mahar 713ilanabki be descnideld.o- Réfarrity Patticelayey €he

shaft .127 al so has a further gear 132 which connects to a worm 133 acti ng
on a wor m wheeF1g347, ahshaftml@Sedwhilahmay denfdorriicted tweaeddieé Which
is a linear actuator 136 and at the other end of which is a clutch 137,

The cl utch 137syskemcert anaegltdice pEIntiling) syrstens as pdisausgeéd miibth116 of
one of the cartridges 111,112,113,114. Thus the drive to the cartridge of
thi s enbodi nen:eferggsettal F;lgm 4)| drives via geans H26 v tshaft 127, and

hence via gears 128 to a drive arrangement 129 for the
1nking and_dampening_unit ;22. The drive arrangement 129
~may be_similar.tc that described with reference to Fig. 4,\J
i;e. the drive may pass'via,epicyclic gearing 130 which may
be actgd on by an auxiliary motor 131.enab1ing the synchro-
nisation of the drive.
| .The-éhaft 127 aiso.has_a further gear 132 which
connécts_to é worm 133 acting on a worm wheel 134. The
worm ﬁheei.turns a shaft_las, at one end of which is a .
linear actuator 136 and at the other end of which is a
ﬂ élutch 137._ The clutch 137_¢onnecfs to a shaft 138 which
drives a plate cylinder 116 of one of the cartridges W
111,112,113,114. Thus the drive to the cartridge of this
| .embodiment is geherally similar to that described with

.reference to Fig. 3, and its operation will therefore be
'1mmed1ately apparent.

| ~As' shown schematically on the right hand side of Fig.

._6 the shaft 127 may also extend to the opposite edge of

thg carogsel 115, to drive another inking and dampening |

unit (not shown).



reference to Fig. 3,

and its operation will therefore be imedi ately

apparent. As shown-:schematically on the right hand side of Fig. 6, the
shaft 127 may al so extend to the opposite edge of the carousel 115, to
drive anot her inking,and danpening unit (not shown). 20 A further

devel opnent {of the arrangenment shown in Fig. 2 (or Figs. 5 or 6 and 7) is
concerned with the nounting of the cylinders wi t heR t he cartridges 40,41, 42

(100,101, 102,103 or

111,112,113, 114). early, if the cylinders were
nounted in a conventional%héﬁﬁaémﬂé Yéiﬂ?@?%%ﬂ?éi?ﬂﬁa?%%?%QEW?%E shioyn in Fig.

changed, the printin
re-setting. Therefor

2 & 7R R e aaied Rt ipe mpunting o

ositions. are 1h co

Tay be Proviped an 2l Wi HadA AP SIS AANKEIoGY | 0P 2220108, 1617

and out of their precise

printing can occur.

hanper continuous printi'ng, e.

cartridge may be re
havi ng cyl i nders of
setting quickly and

- of '
O A bl AU D48, 4 £ PiRat Py L8 o Wy [hders
MaeEd WARted 5% L5154, Gndhnd® adRtimé98 cartridge

different size, and brought 1 nto precise running

935 idequilrad R BE\chdiRjaa C enw Friviky positridns NGould

machi ne with m ni rum downti ne. One enbodi nent of the systemfor noving the

bl anket

require precise and lengthy re-setting. Therefore, in a
system embodying the present invention there may be
provided an arrangement for moving the blanket cylinders
easily ihto and out of their precise contact positions.
When they are in contact, printing can occur. When they
are moved out of'contact they can then not hamper
continuous printing, e.g. by a different cartridge.
Furthermore, a cartridge may be removed from a press and
replaced e.g. by a cartridge having cylinders of different
size, and brought into precise running setting quickly and

easily. In this way, many changes may be made to the

machine with minimum downtime.

One embodiment of the system for moving the blanket
cylinders 43,44 into and out of contact with the web and
their adjacent cylinders is shown in Fig. 8. The solid
lines represent the position.of the cylinders when they az-
printing, the dotted lines when they are not. One blanket
cylinder 44 is preséed into contact with its associated

plate cylinder 46, with the gears 79,80 in Fig. 3 engaged,

and also bears against the other blanket cylinder 43 (the

web being then nipped between the blénket cylinders 43 aix



cylinders 43,44 into and out of contact wth the web and their adjacent
cylinders is shown in Fig. 8 The solid |lines represent 'the ,position of the
cylinders when they [err] printing, the dotted |ines.when they are not. One
bl anket cylinder 44 is pressed into contact with its associated plate
cylinder 46, with the gears 79,80 in Figg13 engaged, and al so be@is agai nst
t he ot her bl anket cylinder 43 (the web being then ni pped between-the

bl anket cy! igaleics etz iod cbnttt CEchHP P En€0eg) CONtREt biahketi nting) .
The. bl anket cylinder- 43 then bears against its plate cylinder 45. Normally,

‘a slight fregddnder M Mitier baards agminst npts pléce bbpbknteeyssoder s
43,44, so that when bl.anket cylinder 44 is pressed into contact wth its

adj acent cyNoxmally b sichghth dfreedon |isprowidedl 1y phei moantihgneél ves
into their precise printing-positions by the reactions of the contact '
pressures t chehdilankeso aydtisdigdtsnt4s 44, stershatdvibhéni blavkett cpjibbarket
cylinder. To engage the bl anket cylinders 43,44 one of them (cylinder 44 in
Fig. 8) is Wdvdld prassddtinte contachwktihet tecadprcentoazlindaasp  This
may be achieved, e.g. by nounting the end so the support on which the

cyl i nder re§R§H|¢24¥§dﬁrs\mﬂli(ﬁ“§QﬂRF¥93¥#EeEﬁiit r EbpBAelvgs; énto
cylinder axis in position B and the other formed in such a way as to all ow

the cyli ndefth@iTs H@%m RIS |RY thecteaFELOns ﬁSsFPPon A.

The ¢ Ilnder axis is
y ontact pressures to their associated plate cylinders and

their co-acting blanket cylinder. _ _

To engage the blanket cylinders 43,44 one of them o/
(cylinder 44 in Fig. 8) is movable so that its axis moves
between positions B.and.A. This may be achieved, e.g. by

| mounting the end so the support on which the cylinder rests
in a slot, with.one end of the slot corresnonding to
cylinder axis in position B and the other formed in such a

“ way as to allow the cylinder axis to have freedom from the
slot.sides when in position A. .The-cylinder_axis is
pressed into position B by a_loaded plungeral4o when
printing is not_taking_place, so that blanket cylinder 44 v,

| is in the position shown in dotted lines, and is also out

_'of contact with its:corresponding plate cylinder 46 and the
other blanket cylinder 43._
| The other blanket cylinder 43 is carried on a pivoted
support 141 which allows the cylinder axis to move along a
restricted arc within an oversize hole (not shown) The
boundary of this hole does not influence the axis position

when the blanket cylinder 43 is in contact with plate

e e o e S e i gt ok wm b s



pressed into position B by a | oaded plunger 140 when printing is not taking
pl ace, so that blanket cylinder 44 is in the position shown in dotted
lines, and is also out of contact with its corresponding plate cylinder 46
and the othgr blanket cylinder 43. The other blanket cylinder 43 is carried
on a pivoted _support 141 which allows the cylinder, _axis to nove along a
restricted arc within an oversi ze hol e (not shownfz The boundary of this

'n contact i th pl at EYLBSRE NS BEF deeh AFERACT E08 RbuiY bRCHRygent avay
i anket cyl nder 43 AP Bt BHREGYLNGr VIS BoflEnanalgag b8 UEER
being abl e Co ol | ow P et St WFindde £STnd piRte dyiinlhy B570e"
the bl anket cyl | nder AR Gr gt B WSS 1 fRMILLEN B lnAURPED 2 berp

cylinder 45 but rest rigéyddy QPahkev eyl {mdat 143 |4nd0kli Bg E9LERAEPC43 being
cylinder 43 in contact with plate cyli'nder 45 it noves away on its pivoted

support 141 under a s&ypd 2td Nfolléw CoyiinderBy4 Nuer futdedrbEgngughi t¥- maintain

Is required that the separating force should not exceed a threshold val ue.

I f the gravitational denitatbtesrdithoits @ shwlilak | effectceansalso be achieved by
mounting the support of the blanket cylinder 43 in a slot
arranged to allow contact with plate cylinder 45 but

— restrict movement away from it. If nothing holds the
cylinder 43 in contact with plate cylinder 45 it moves awa
on its pivoted support 141 under a separating force which
may be provided by gravity. It is requifed that the
separating force should not exceed a threshold value. 1If
the gravitational (or other) force on the roll 43 exceeds
this value, the separating force is reduced by means of a
spring 142 or other biasing means such as an air cylinder
acting on the pivoted support 141.

LU . As shown in Fig. 8, the blanket cylinder 44 is also
mounted on a bracket 143 which is connected to a lever 144
pivoting at point 145. When lever 144 is moved, e.g. by a
pneumatic system 146, to the position showﬁ in solid lines
a force is applied to blanket cylinder 44 which moves its
axis against the pressure of plunger 140 away from positic
B towards position A (i.e. the printing position). The
blanket cylinder 44 abuts its plate cylinder 46, and also

contacts the other blanket cylinder 43, moving it to



this value, the separating force is reduced by nmeans of a spring 142 or
ot her biasing neans such as an air cylinder acting on the pivoted support
141. As shown in Fig. 8, the blanket cylinder 44 is also mounted on a
bracket 143 which is connected to a |lever 144 pivoting at point 145. Wen
| ever 144 is noved, e.g. by a pneunatic sagten1146, to the posit{idn shown
in solid lines a force is applied to blankét cylinder 44 which noeves its

axi s agai nst e qar ARy 4 oM rds position
A (i.e:. the S&Pﬁtaleﬁg%%gs?f?%ﬁ?w%%% g&ai(r%ket cﬁq'nde#rgj?%%it%\?t s plate

cyl i nder 46, ﬁagitgbag_gggahacbietsﬁﬁz@ RehildvidQls @iddIy dSredined by (O

23 contact the other te cylinder 45. The precise positioning and

pressure achthucgenztiong bf afkcblanketdtylindetas e thair tAe] dbank et
cylinders to their adjacent cylinders and the controlled forces noving them

i nto positiogyianders hadgehebyohitrolibldidereey nidwaing rEHem i ges| ot s or
hol es). Thus, by providing neans for noving one of the cylinders into and
out of a pripostgipnsi(andnnoaldngeandyf awhe iaflvetice \df reteeir andwnhting over
a-restricted distance controlled by force reactions, at the "on" position
and sl ot or &dbesl ori helas)the "of f" position, . printing may be di sengaged
and re engaged quickly and sinply, even after a different cartridge has
been installed i nTh4s, pbysprovifding means for moving one of the
dylinderé into and out of a printiﬂg position, and means
fof the other cylinder to foilpw over a restricted distance
dontiolled,by force reactions, at the "on" pbéition.and '\J
élot_or hole_limits at the "off" posit;on,:printing may be
disengéged aﬁd re-engaged quickly and:simply, even after a
differéﬁt'cartridge has been installed in the press. That
ig to say, the system provides_force loading:and self-
setting. Ideally the cylinder should run on é continuous
surface, and this is best achieved by cylinder bearers (to
be discussgd léter),
The érinfing machines discussed with reference to
figs. 2 to 7 thus genérally_permit_printing to occur v
dontinously, but also permit changes of ca:tridges to be
made with quick and easy establishmenﬁ_of the precise
settings reqﬁired. 'Th;s is very important in minimising
doﬁn-time. The arrangement shown in Fig. 2 is particu-
larly applicable_to_s;ngle colour (including black)
..printing. It is also applicable to colour printing
although theg_difficulties may occur-iﬁ having common

inking and dampening trains, and a large number of



is t0 say, the systemprovides force |loading and self- setting. Ideally
the cylinder should run on a continuous surface, and this is best achieved
by cylinder bearers (to be discussed later). The printing nachines

di scussed with reference to Figs. 2 to 7 thus generally permt printing to
occur contifgusly, but also permt changes of cartridges to be made with
qui ck and easy establishment of the precise settRfgs required. This is
very inportant in mnimsing down-tine. ‘The arrangenent shown in Fig. 2
is particu- |larly afifntisides And plelng and qamReRARG GEFTALRR ) MAY h?gﬂ'g@
It is also applicable to colour printing although then difficulties may
occur in having comffFESRA % and danpening trains, and a | arge nunber of
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11 shows a cylinder with a relatively thick rim unit 151
and Fig. 12 shows a cylinder with a relatively thin rim
unit 152. By interchanging the rim units the effective

K’{ diameter of the cylinder can be changed, without removing
the core 150 from the press. Thé rim units 151,152 are
anti~corrosive (acid gum in the damping fluid may otherwise
cause corrosion) and removal of the rim units also allows
easy maintenance.

As shown in Figs. 9 and 10, the rim unit 151,152

supports a printing plate 153, connected to it by clips
154,155 which enable the printing plate 153 to be stretched
around the cylinder. Figs. 11 and 12 also show the end

L rings 156 and clamps 157 at the end of the cylinder for
holding the rim unit 151,152 onto the core 150. The rings
156 act as bearers to ensure smooth rotation of the
cylinders, as has been mentioned previously. Note that the
rings 156 are slightly thicker than the rim units 151,152,

so that their radially outer surface corresponds exactly

with the outer surface of the printing plate 153.



anti-corrosive (acid gumin the danping fluid may ot her.w se cause
corrosion) and renoval of the rimunits also allows easy nai ntenance. As
shown in Figs. 9 and 10, the rimunit 151, 152 supports a printing plate
153, connected to it by clips 154, 155 ig? enable the printing plate 153
to be stretched around the cylinder. Figs~11 and 12 al so show t e end
rings 156 and clanps 157 at the end of the cylinder for holding the rim
‘unit 151, 152 ont 3hdFe appidcadonrhas ihaen E‘é”eﬁﬁd Lupf VB patenture
snooth rotation of the cylinders, as has been:nmentioned previ ly. Note
that the rifAgRlisgticp é‘%'gﬁmlylm dipmblished T Nt télqg%yéﬁz,ango t hat

the printi ngeBratbeRs paceasnhdch 33 atle foneiied tp Folticarion Ok
Tt tor wni cR7EaBReo FuEEhESERTe, IR et fpdieagion Mdoadds 102,
(publ i sheq (RaRIIRpE Bhitey, Me5, 2228 4 Sind Docdds “Cpuliabd didden oo,
her of or e diBan 22000 o Lea® Setr tavided SuBhog Fon i ibot i ShstAes.
' and also describe matter described in this application.
Aftentié’n is the'ref'oz_"e drawn .t'd'. Uk 'pa.teiht épplications
© 8711282, 9008382 and 9008384. "



26 CLAI MS 1. A web-fed perfecting printing apparatus, conprising: an

array of cartridges for printing on a web feed through the arrMHM"IIHIMHI“
cartridge conprising a pair of adjacent printing cylinders, and el iueiis i
cylinder of_a cartridge being adapted to apply printing mediumto a -
respectiveisurface of a web passing therebetween; neans for supplying

printing mediumto both printing cylinders of &b6selected cartridge, said

printing nmedi um suppl yi ng means being contained in one or nore discrete
units; and neans f&%cti ng nutual repositioning of the cartridges with

2P A pri nt i ng_ apiar at te MRATHRS PRSP PE LIS FPRATAH. RRAL TR
"% the cart 1 dge, T he ol CRETBnBn R Taylaah of O nEEAREL Ry S L AP uired
modi um i ot ans or ARECHSH EHB AAFRY? o YAkl P SFERkRbR Homet G |, ol
bl anket eyl i ndor, Sad I | AL, Sy idhdtes FTond agh | Sefingdd F %
printing apparat Us caaiaidde Beiﬁ{;aia@ajpt@d Ct8 HpplyepeiAteAgh medidnm I a

has nmeans for controlling novene
raspective surface of a web passing therebetween:

means for supplying printing medium to both printing
cylinders of a selected | cartridge, said printing medium
— | supplying means being contained in one or more discrate
units; and |
means for effeci:ing mutual repositioning of the
cartridges with respect to the or each printing medium
| supply unit to effect the selection.
2.. A printing apparatus according to claim 1 wherein at
least one of the cylinders is a blanket cylinder, and
there is at least one plate cylinder in the cartridge,
the at least one plate cylinder interacting with the
\ unit and the at least one cylinder that is a blanket
cylinder, whereby printiﬁg medium is transferred from the
unit to the at least one plate cylinder,' from the at
least one plate cylinder to the at least one cylinder
that is a blanket cylinder, and from that at least one
cylinder to the i&eb.
3. A printing apparatus according to claim 1 or claim 2

wherein each cartridge has means for controlling movement



57 of at Ieas -of the cylinders between a printing position, and a

relative to the web. 4. A printing apparatus
p Wone of clainse 1 to 3, wherein each cartridge is ’
bl &

det ach adj acent cartridges in the array. 5. A printing
apparatus according to any one of clains 49to 5 wherein the or eahjunit is
fixed, and the cartridges are novable. 6. = A printing apparatus ﬁccordl ng

to any one of ofheapr egithgonel abfs; thaheydiihddd® betwesn | ani pin S
generates a relative nmotion in a direction parallel to the feed path of the
web; wherein pbsitaoty,i dgds aawd thdrawge posidiier hate Yaeteireatd; the dwaber ei n
the nmeans for supplying printing nmediumconprises units, each of which is
adapted to supply anprigving iapparptus | aceerding tol ewedme:a:uf rcligkms
there being a respective unit provided for serving each side of the feed
path. 7. A pritei ng, apphereds aeachdi AgTtrigdge orfes ofdasaghablet of ram
wherein 'the repositioni n% means generates relative notion, at |east
initially, in28lacesst FaxRtELAgRS: HBn theyidx&@Y-on parallel to the web; and

wherei n the neans for su yi rinting nmedium conprises a unit capabl e of
suppl yi ng pri At ng I’ﬁ‘ﬁ‘gﬂg l?gﬁ% q%o%?%"tﬁi%gsggeef‘?d%ﬁ# oﬁta’ﬂ‘%t
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artridges are movable .

6. A printing apparatus according to any one of the
_preceding claims, wherein the repositioning means
generates a relative motion in a direction parallel to
the feed path of the web. wherein the cartridges are

_ arranged along that feed path. and wherein the means for
supplying printing medium comprises units, each of which

is adapted to: supply only one. printing cylinder of a
selected cartridge,: there being a respective unit
provided for serving each side of the" feed path.

7. A printing apparatus according to any one of claims

1 .to 5, wherein the repositioning means generates i
relative motion, at least initially, in a direction other ~
than a direction parallel to the- web, and wherein the
means for supplying printing medium comprises a unit
capable of supplying printing medium to both cylinders of

a selected cartridge via corresponding parts of the unit.

8. A printing_ apparatus according to claim 7 wherein

the cartridges form a rotatable carousel.



28 /9. A printing apparatus according to any one of the preceding clains,
wherein the or each unit includes an inking source. 10. A pr
apparatus according to any one of the preceding clains vvhereui ‘l“mlu)'“uzmnum
unit is an inking and danmpening unit. 11. A web-fed printing apparatus
substantiafly as herein described with reference to and as illustrated in
Figs. 6 and®7 of the acconpanyi ng draw ngs. 28
9. A printing apparatus according to any one of the
preceding claims, wherein the or each unit includes an
inking source.
10. A printing apparatus according to any one of the
preceding claims wherein the or each unit is an inking
and dampening unit.
11. A web-fed printing apparatus substantially as herein

described with reference to and as illustrated in Figs. 6

and 7 of the accompanying drawings.




