1 PROCESSI NG PAPER AND OTHER WEBS The present invention relates €o\®e®330
processi ng systens, which may perform operations such as form ng an inmage
on a web (e.g. of paper) by printing, copying or other marking process,
(hereinafter generally referred to as "printing”) and/or handling
arrangenments such as folding or format adjustnent. The present inventiQn is
particu- larly, but not exclusively, concerned with processing systens fn
whi ch the paper or other materi al orginates-é% a continuous web on a roll.
It is very well known to pass A o _ nrinting machi ne
to forma series of inages on EHHTE moay — —+old it into
various formats. Ho r I qm% | Lde a
serious limtation }[Ng%t%h? e |n§ g’rﬁg'yéﬁl suc %%% ﬁt'tegs. \é@é&%bsg%%éprobl em
of "down-time". s?g%%mtshe WiicH iy BEtEdi e ebme isuth A00ed AR RGPSH
put in notion, prfinting can occur very rapidly. However, wth the known
machines | ong dehaye of a0Wed (WY TW pHEPEIE b pmiecixég,t heopRping o'
delivery or to whaf is being printed. For exanple, if a different Inmage is
to be printed, ather maskifRerdousg h (tfeddinaNrge dendralky ahefgeredotoi f
a different colour is to be used, or the folded format is to be changed,
then the print asn"printdnge sty hEmdldow prrgngdmentoveughiasi figlding
machines is such that it is extrenely difficult to nake such changes, and
hence it is comownfbrmatha@djuatmanth ndhe rEessnt verfiomols tpRrticu-

larly, but not exclusively, concerned with processing

~. systems in which the paper or other material orginates as &

continuous web on a roll.

It is very well_known fo pass paper from.a roll
thfough a printing machine to form a series of images on it
and then rewind, sheet or fold it into variocus 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

machines long delays can occur when any change is made to im
the method of delivery or to what is being printed. For
example, if a different image is to be printed, or if the
répeat length of the image is to be changed, or if a
different colour is to be used, or the folded format is to
be éhanged, then the print run has to be stopped. The
design of the known prinfing 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 | onger than the effective working tine. A further
probl em of exi sting.arrangenents is that printing nachines are designed for
a specific printing application, the machi ne being available as a single
entity. What this means, in practice, is that if the owner of the machine
wants to carry out nore conplex operations than are currently possible on
hi s machine, he nust under- take quite major engineering or buy a whole new
machi ne.” The present invention is therefore corfterned with overcom ng, or

at |least anelioratjn t.hese probl ens.tq desi r Ssi.ng Sys i n
whi ch many changegloe'g#? td"é“eﬁ)aa‘% &ﬁ |“g-1[°*} ﬁ'@“.%?g er)cr‘ﬁ%ln\é\q;?'ﬁo c?%?raéé:t%lic‘)% (‘%:loalh‘%
made "on the fly" %ﬂg whi ch may al so have the advantage of bei ng nodul ar
so that the systenmimmy be expanded in capability if required. The web

processing system wi th sy Hdie JrcRagt dfM\Bildng BretipRiniftd Bk hat
divided into three parts. Firstlf?;there I's the pag:(ﬁ t he systen1mhié%

takes the web frop@dtidg Hadfitlesiitd &I dried T sPpEciFid Eﬁ:{i&ﬂxﬁn

Secondly, there is the part which fornms an inage on the web, an hirdly

there is a handl i rppiiicatgsiENttHe madh o ibdisl \evailbia epiass antsiinylent i on
relates to the second of these three parts. The invention is particularly,

but not excl usi velenticgncemhact whils mesels,f doh ghfaattice,eds thath if edseowner
typically conprise, for each colour to be printed, and each repeat |ength:

a pair of of the machine wants to carry out more complex operations
than are currently possible on his machine, he must under-
take quite major engineering or buy a whole new machine.

The present invention is therefore concerned with
overcoming, or at least ameliorating, these problems to
design a web processing system in which many changes can be
made whilst the system is in operation (can be made "on the
fly") and which may also have the advantage og being
modular so that the system may be expanded in capability if
required.

The web processing system with which the present
invention is concerned may be divided into three parts.
Firstly, there is the part of the system which takes the
web from a roll or reel and feeds it to the rest of the
system. Secondly, there is the part which forms an image
on the web, and thirdly there is a handling arrangement for
the printed web. The present invention relates to the
second of these three parts. The invention is
particularly, but not exclusively, concerned with a web fed

offset press. Such presses typically comprise, for each

colour to be printed, and each repeat length: a pair of



3 bl anket cylinders between which the web passes (bl anket-to- bl anket
formation); a pair of plate cylinders in contact wwth a correspondi ng

bl anket cylinder, and on which the image to be printed is nmounted; and an

i nki ng and danpeni ng system for each plate cyllnder Such a systemis known
as a "perfecting” press, as it prints on b h sides of the web. It is .also

known to provi qe an i %ress on | i nder, .and a_si rl%I e bl anket cyli nda; ~
| lind dfrﬁf gﬁﬁﬁﬁﬁ l&gh( HIFIFR %leé'“tﬁ

aegt?sc¥olgee I % 'Th QAT es m e;vfoset |nt|ng
press, in whi %?e effrfﬁ'a gﬂ"r)'d%e P;?g?ﬁﬁ@ 5 a|°r l&f“%rfn@ ‘Et)‘iﬂ

and a corresp AGE FoIA: t
I nvention therwg'q":hg%p%?wrfg(? Rq‘;'g ?M'(? pri nt| ng appdr dr%q’us co%r |é| ri%pe
plurality.of Qijaled R G iPridAeE Ald adRiied ;2 dd ah fh 3 easté (?)Jnng)lrjdrﬁd%}ﬂrfb

web feedabl e through each cartrldge of the array;

cont ai ni ng prig 'Tpl 136 .t h%u@hr %V,sy%%nﬂrié/&ﬂa%ﬂ{'%é or
novi ng the at [east one unit froma position in which it interacts with one
of the cartri dgepexrfecting'i @pregs, Mascit priimitey a8 borH sidey lur we t he
cartridges; wherein each cartridge has transfer neans for transferring
printing nedi webf.r olitt He ailsiceknowmn¢ouprioviidde 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. f ._' ' A\

The cartridges may form a web-fed offset printing
press, in which éase each cartridge may have a pair of
blanket cylinders, and a corresponding pair of plate
cylinders.

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

a plurality of printing cartridges-arrangeqﬁn a fixed
array for printing a web feedable through each cartridge of
the array: _

at least one unit for cbntaining printing medium N~
mounted adjacent the array; and

drive means for moving the at least one unit from a
position in which it interacts with one of the cartridge to
a position in which it interacts with another of the
cartridges:;.

wherein each cartfidge has transfer means for

transferring printing medium from the at least one unit to
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4 the web; whereby, "in use, a web fed through the array is printable by a

sel ected cartridg

e, ‘that selected cartridge interacting wwth the at |east

one unit and its transfer nmeans transferring the printing nediumfromthe

at | east one unit
operation of the

sel ecct &Mcartrid
of fset printing p
cylinders, and a

t hen be an inking
cartridges to sup
t hose cartridges.
that can be varie

to the web, and the selected cartridge is changeabl e by
drive neans to nove the at |eagt one unit fromthe

ge to another cartridge. The cartridge may forma web-fed
rgﬁé,wég,which each cartridge may have a pair of bl anket
correspohdi ng pair of plate cylinders. The common unit nay
and OGHBEERYD ¥l bsdl SRl REEAPLE EREGLGNChE Abfay is

ply selectively the plate cylinders of at |east sone of

dayyﬁtabiebsyoaegeﬂeﬁﬁéal@aferbags,atﬁ&ﬁnéénac§§QU§a£€r;d e
in detail 1n which the follow ng features can be carrie

out: the inking anghtiéfacbing with thepatCEdast oneOopeitlane pesi transfer a
first cartridge and a print run is carried out for that cartridge; then the

bl anket cyli nders
bl anket cylinders
characteristics s
are noved into co
noved to that car

méahsecttansferningi tiye printingdmedtymffoomt tise web; lébhst
of a second cartridge (which has different
ueme agnitetnathe ewel, tard | theeselectedugrrridde okscol our)

ntact wwth the web when the inking and danpeni ng unit has
tfhapgeable by operation of the drive means to move the at

least one unit from the seleccted cartridge to another
cartridge.

The cartridge may form a web-fed offset printing
press, in which each cartridge may have a pair of blanket
cylinders, and a corresponding pair of plate cylinders.
The common unit may then be an inking and dampening unit
displaceable relative to the cartridges to supply

‘'selectively the plate cylinders of at least some of those

- cartridges. Thus, it becomes possible to have a prihting

sequence that can be varied in detail in which the
following features can be carried out: the inking and
dampening unit is placed in an operative position for a
first cartridge and a print run is carfied out for that
cartridge; then the blanket cylinders of the first
cartridge are moved away from the web; the blanket
cylinders of a second cartridge (which has different
characteristics such as the nature of the image, the image
pitch or coloﬁr) are moved into contact with the web when
the inking and dampening unit has moved to that cartridge.

A new printing run can thus be started at the second



A new printing run can thus be started at the second 5 cartridge with
very little tine delay. It then becones possible to change; e.d., the inage
on a plate cylinder of the first cartridge, whilst the printing nmachine is
runni ng. The apparatus may include a plurality of inking and danpeni ng
units for supplying respective different colgurs sinmultaneously to a., -
plurality of selected cartridges (with, in general, at |east an equak®/

plurality of cardrtmighse naith hasrpd ferseippine Gelafifer X foshdie Bedbhdal i Y
of arrays or stacks with driers interposed as required, or a systemin

whi ch the cart massddleartd ehangmnged f,0rthe hsrageston aal plamheyrinder of
Enbodi nents of the invention will now be described in detail, by way of
exanpl e, wth rdfeefdrat qantridgaomiidst ithe orinting nachinehisFig. 1
shows a general view of a paper handling system Fig. 2 shows a first
enbodi nent of FUREHA%d of f set perfecting press enbodying the present

Flg 1 Pl g 4 shovd B GRRPSALHY GEX HOhdR. o PRI (e 1PELE G g
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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 sysfem o/
in which the cartridges can be exchanged for others stored
elsewhere.

. Embodiments of the invention wili now be described in
detail, by way of example, with reference to the accompany-
ing drawings, in which:

Fig. 1 shows a general view of a paper handling
system;
Fig. 2 shows a first embodiment of a web-fed offset
perfecting press embodying the present invention; -
Fig. 3 shows a plan view_of the drive system fof the ~
press of Fig. 1; .
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:

Fig. 6 shows a detail of the cylinder movement system

of the press of Figs. 2 or .5; and



b

Fig. 6 shows a detdil of the cylinder novenent system of the press of Figs.
2 or 5; and '5a Figs. 7 and 8 each show axial and radial views of a
cylinder with adjustable dianmeter. In addition to description of

enbodi nents, there will also be described other features of a printing
appar atus. These features are described ogly to hel p understandi ng of the
present®-fvention, and are not intended t0 be enbodi ments of the invention.
6 Referring first to Fr@gsl, 72ah@P8 &hBht BhéwelRTRL CaRaPPAR1AANGiERE 8¥Shem
involves three parts. ATirst part, generally indicated at 1, takes paper
fromone or nore gppendeel kithnadihastableodiamsedr? and transports it to a
printing unit 3 and an optional drying unit 4. As illustrated in Fig. 1, a
right -angled turn in Iheagdpeionebo?2descatptiondobfyephodimgntie pheee will
round an angl ed bar 5. After passing through the printing unit 3, and the
drying unit 4, thalpapbe debcgibedagthert featureésrofoavpnintingt Appagatus.
[err] via bar 6, and passed to a cutting and fol ding arrangenent generally
indicated at 7. SHeese feagupes prendegcribedapnlyofacheds upgesstprpdinghef

pass for e.g. stacking in the direction indicated by the arrow
the present invention, and are not intended to be

embodiments of the invention.



8. O course, any arrangenent of paper web input unit 1, printing station

3, drying station 4, and cutting and folding arrangenent 7- may ‘be provided, -
t he actual configuration depending on space and sim |l ar constraints. As
explained with reference to Fig. 1, the papeg web then passes to a printing
unit 3. Fig. 2 illustrates an enbodi ment of such a unit 3, being a web-fed

of fset perfecting DR AN di1Gd Gd Py asend ey ENtirPen i datdmisiAlt ed,

the press has three cartridges 40,41,42, Wth each cartridge having a pair

of blanket cyligageird hariliny Wyt -finvdllvisk afhrtse gy at i2rEirse papg) r

of plate 7 cyl'inders 45,46 the outer surface of each of which is forned
by a printing peNerallyc diidittated fata 1cortakem phiper dxomfond ol motest
cylinders 43,44: i.e. each cartridge contains a "printing couple”. Normally

the plate and Ipaperetraills daerthehfiorm laf sawmehliZ@And rtranapants ittt a
known to have plate cylinders of half the circunference of the '
correspondi ng iprdmtdng wniti& angs an |Qpkiqnadd dawina andt dhes MM, 41, 42 are
i mmedi at el y adj oi ning each other, as this gives the array of cartridges

40, 41, 42 a snaillystrated iy Fidre lposasi%?&tt HARGARS S 3R %t?ﬁ&%‘és

40,41,42 to be in a spaced-aparf .array. The web 2 passes round a roller_47

and between t h&@ehi4 3§ aghigyad Ry iﬂ%‘eﬁ‘s“%f% Qﬁ&e&icﬁ? 9 RPERS 13%2.

It is preferable if ghe cartr.i -1 ) A "Eﬁ? séi.;@t ially

vertically but subﬁéﬁ?ﬁ & vaﬁéhgﬁq%ﬁﬁaﬁﬁ%gré‘%eﬁé 2‘]‘ € eéj' %
drying unit 4, the péper web 2 is again turned for

convenience through 90° via bar 6, and passed to a cutting )
and folding arrangement generally indicated at 7. Sheets ~
of paper printed, cut and folded as appropriate then pass
for e.g. stacking in the direction indicated by the arrow

8. C©f 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
configuration depending on space and similar constraints.

As explained with reference to Fig. 1, the papef web
then passes to a printing unit 3. Fig. 2 illustrates an
embodiment of such a unit 3, being a web-fed offset ;J
perfecting press according to the present invention. As
illustrated, the press has three cartridges 40,41,42, with
each cértridge having a pair of blanket cylinders 43,44 in

blanket-to-blanket con-figuration, and a pair of plate



al so possible including arrangenents in which the cartridges are novabl e
transverse to the web. The inmage to be printed on the web 2 is carried on
the plate cylinders 45 and 46, and transferred via the bl anket 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 inking and danpeni ng
train %8,49 is provided on each side of the wef. The inking and danpeni ng
train 48,49 are capable of noving vertically séparately or together and

each may contain LoI0uaRth HECHR" SHB BAsbACLLELAE LRbaLR Heha Y SIPN!

(conpare trains 4 rinting 1s t0 OCC and™ ",

danpeni ng 8 I pBhe gg§928?gi§§%ﬁﬁ #Ea%ge Yﬁrhbﬁgkg@iﬁiﬁhiﬂnc ?F%§§5§§959

with one of the cartri _ e 1 nking an anpening ro
are brought into gaat agt thet BibhkeR! & iﬁﬁbb§d23§4ﬂ514@eQYeEEﬁ”EaQErigge

mechani snms whi ch ensure correct operating geonetries and pressures.

illus- trated, theohtking andpganRenghgoupiens 4RoffRadle RheVpdateoangach
side of the web 11, but are common to all three cartridges 40,41,42. If the

cartridge 41 is tblanket, cyiéndezsnhadd, tAeasamepdiamedes) bhst ithdsi alisag
and danpening rollers 50, nove into contact with the two plate cylinders
45,46 of that carknodgetdlhakepplatengyldndeirenofchaif. the thrcumferenceabf
printing run, the inking and danpening trains 48,49 are noved to their

t hr own- of f confi gthet corsespondhbanblankey) cyddndas.t r ABnd 1igsryazed, nithed

verticall
y cartridges 40,41,42 are immediately adjoining each other,

U, as this gives the array of cartridges 40,41,42 a small
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. 1t 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 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 blankét 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 inking 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



until they are adjacent one of the other two cartridges 40,42. By noving
the i nking and danpening rollers 50 into contact wwth the plate’cylinders
45,46 of another cartridge 40 or 42, a new print sequence can operate. Note
al so that this arrangenent permts "in hi ne" storage of the cartridges,
which is nore efficient than th known arrangenents. A suitable drive system

for the press Q'{’H‘-g’% 4 id Iapovy?éj‘ggéjgf&{%lggﬁ%%{fcéfgg%ggg@i 2 fg? gs.gﬁ and

4. As shown in anview o I'ig~ an anpeni ng trains

9 48,49 are no . r | Veyt O ' |
frame 52 of thgﬁgs%kﬁﬁﬁp%%ogrfts th?%fﬁﬁﬁérlss 4 a%jzl'ﬁ% 46#5?5@#\%’9_
supports 52a. Ty rmgbﬂﬁra fR81 Nord 50 tte BMGURE LAtd "o ¥ 0808 the

danpening trains 48,49 is not shown, but Fig. 4 shows that a stop 53 nay be

provi ded on t hg 14 &yl fridis X5 146 |ByTiniedrs Sof) Gidctun BémgOMelEn tendibiee
vertical novenent of the support frame 51, and hence of the inking and
danpeni ng -t r ai ordfectd dperoting rgednetiles dmd Yreaguredd Mt ETusHy t he
support frame 51. That notor 54 drives a shaft 55 extendi ng across the.
support frane Ziratredl,cdheecinking ansh\damparang SScaing 018 M9 it tprds8i dad
Shaft 58 drives a pinion 60 engaging a toothed rack 61 on the main frane
52. Sinilarly, oth&ackssife af the wahhilbhs Bt corey eommon dedalt cthrre nai n

frame 52 which engage corréspomﬂlu;toothed racks 64, 65 on the
- cartridges 40,41,42.” If the cartridge 41 is to print, the

trains 48,49_ére operated so that the inking and dampening
rollers 50, move into contact with the two plate cylinders :
45,46 of that cartridge 41. -A printing run then occurs.

At the end of that printing run, the inking and dampening
trains 48,49 are moved to their thrown-off configurations
(as shown for 48) and the trains 48,49 are moved vertically
until they are adjacent.one of the other two cartridges
40,42. By moving the inking and dampening rollers 50 into
contact with the blate cylinde;s 45,46 of another cartridge
40 or 42, a new print sequence can operate.

Note élso-that.this arrangement permits "in machine“
storége of the.ca:tridges,_which-is more efficient than th&u’
known arrange-ments.

A suitable 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



opposite side of the main frame 52. Thus rotation of the notor 54 drives
shafts 55, 58,59 causing the pinions 60,62,63 to nove either up or down on
their correspondi ng racks 61, 64,65, hence noving the support frame 51
relative to the main frame 52. In this arrangenent, a three-point nounting
is used; but it would also be possible to provide a four or nore point
nnunting.by provi di ng pinions additional on thg shafts 58,59 with
correspdrdi ng racks on the main frame 52. Accurate vertical positioning of

the support frameggay lcRhedt ohhar poru” C gt i}
54 or by_providinggg 3P§$%§2k?§§%dFF§.%2f%§h thef%hﬁfbgnaﬁﬁkFggﬁiqgggaﬂ%ﬁéto

stop 66 may be spihadmadadetame BRabS &n@mwhh&mhb?dmsn thed ¥y 13hders
when the support frane 51 noves past it, and the support frame 51 then

| onered onto the 9B3Q@46@a5,d6calay ende suppor®s 52a.t 0 The ceghandieth tforper mt

downwar d novenent of the support franme 51, e.g. to operate cartridge 40 in

Fig. 2. The dri vehbaizontaldy moveaent]df44hes ia&king andodampesdngr itradns | n

fact, the drive train for cylinders 43;45 and the train for cylinders 44, 46

are the sane and #Be 480/iisomotg showar, s bukl Fige #hshoysi thats a4stop. 58 giayf be

67 extends up the main frame 52 and novably on it, but enga ed for rotation
r

with it is a gear PE@Viidesh oRe $hes SHPPRTE £Fames Séndeondigd sc derdaantaly

a shaft 70 which extends to a worm 71 which mates to a worm wheel 72. A
shaft 73 is secur B@VEFefe worm wheel 72 and is supported

The vertical movement of the support frame 51, and

hence of the inking and damﬁéning trains 48,49 is con-

~ 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 connected via bevel gears 56,57 to two
shafts 58,59.- Shaft 58 drives a pinion 60 engaging a
toothed rack 61 on the main frame 52. Similarly, shaft 59
drives tﬁo pinions 62,63 also attached to the main frame 52
which engage corresponding toothed racks 64,65 on the
opposife side of the main frame 52. Thus rotation of the
hotor 54 drives shafts 55,58,59 causing the pinions

N 60,62,63 to move either up or down on their corresponding
racks 61,64,65, hence moving the support frame 51 relative
to the main frame 52. In this arrangement, a three-point
mounting is used, but it wéuld also be possible to provide‘
a four or more point modnting by providing pinions
additional on the shafts 58,59 with corresponding racks on
the main frame 52. Accurate vertical positioning of the
supporf frame may be achieved either by accurate controi of

the motor 54 or by providing a stop 66 (see Fig. 2) on the



on the support frame 51 by a support 74. At the end of shaft 73 renote
fromthe cylinders 43,45 is an air cylinder 75 which is capabl e of noving
the shaft 73 axially. At the other end of the shaft 73 is a clutch plate 76
whi ch engages a corresponding clutch plate 77 on a stub shaft 78 extending
fromthe plate cylinder 45. The clutch plat 76,77 and their attached

shafts 73,78 pass through an aperture 79 in he main frame 52. @ 4end
of the plate Cylalipd¢ratha &2 0 \Mgisc o J
81 on the blanket cylinder 43. T us en t a|r EP %ﬁ nnve%

shaft 73 so thﬁbvbbeoﬁbukﬁbmpEﬁhe&alﬁ,fraﬁée52”wﬁ&ﬁaﬁﬁﬁﬁ%hpd@rﬁ”ffaHE“51
the shaft 67 is transmtted via gears 68,69, shaft 70, worm 71, worm gear

72, shaft 73, mbveshppsat dt,7@nd’ thangupport! firameabl thend 10k rddohto
cylinder, and hence via-gears 80,81 to the blanket cylinder. Wien the air
cylinder 75 notbe skopsb&i.t Tlearlgi thegsgept 66 haut ¢b peadepréséd R
drive is transmtted. Furthernore, this novenent.of the shaft 73 is
sufficient to peveithdowhward poxement oifexheosupperspérameeS19, epg.nitot i ng
t he whol e assenbly on the support frane to be noved relative to the main
frame 52 to anBPRERtEaFBrtyddgeTAOsinr FAGgeRent has the advantage that
cyl i nders of cartrldges not in use cannot have any drive thereto, and

therefore can be hah Peeréaﬁeﬁyr &hg, cYéﬁnﬁﬁﬁﬁaééwéﬂt4§i4§hUiéilnPNnQG
Phe' Frki ng. anconsbbARay "t F8) ReSe, "EndarVe’ ofin®eBE 0711 ATe10" 53, 3
and the train for cylinders 44 46 are the same and the
following refers only to the cylinders 43, 45. ' QJ
A shaft 67 extends up the main frame 52 and movably
on it, but engaged for rotation with it is a gear 68 which
-meshes with a corresponding gear 69 connected to a shaft 70
which extends to a worm 71 which mates to a worm wheel 72.
A shaft 73 is secured to the Qorn wheel 72 and is supported
on the sugport frane 51 by a support 74. .ht the end of
shaft 73 remote from the cylinders 43,45 is an air cylinder
75 which is capable of moving the shaft 73 axially. At the
other end of the shaft 73 is:a clutch plate 76 which g;)
engages a corresponding clutch plate 77 on a stub shaft 78 |
extending from the plate cylinder 45. The clutch plates
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.

I TSR RIS St 4 e e e e e e e tee s L e = e o em e g e yeamr s o T



it is inpossible accidentally to drive cylinders which are not to print at
any particular time. The clutch formed by clutch plates 76,77 has anot her
function. The clutch plates 76,77 forma "single position" clutch preset to
synchroni se the position of the corres- ponding plate cylinder 45 to the
drive. “Fhus, irrespective of the initial position of the plate cylinder 45,
Its rosation will be synchronised with the rot@ation of the shaft 67.
Sonetines, however, it is desired to vary the Synchronisation of the shaft

67 and the plat [ 4 | ghi '
an e plate gxbl BHaEt48y L9 %géﬁggiFﬁégfggﬁggehgﬁ BELB@L”thg%990 worm

relative to the 12 main drive. worm 71°1's"noved al ofig

shaft 70 by a |linegr getMagear8?2, Wshaktnosekhutbal g3at8s 981 777 1ahax@feon
the shaft 70.  This rotates the worm wheel 72 whi ch, via shaft 73, and

clutch plates 76, gfubokhagt 7Betpl €he pyatadeyl4hdeel abhdehbAickheipogehiran
of the drive shaft 67. The novenent of the worm 71 may al so be achi eved
using a notor or 80hLh$dr &ol ther bhankédbvegkbdhdet.t he ot her plate cylinder 46
relative to the shaft 67 may be achieved in the sane way either

si mul t aneously wit h or Whepatheehjrf cyphkindeenZht moveshthel shaftylVa3nter 45.
The drive to the inking and danpeni ng cylinders 50 of the inking and
danpeni ng trains d$§a99a99|thempbetﬁgseiasea bt R7r apefchve &5 Frgnspitted.

Al though Fig. 4 is an eggivalent view to that of Fig. 2, the cartridges
40, 41, 42 have beehurthermore, this movement of the shaft 73 is suffilient to

move the clutch plate 76 clear of the aperture 79,
permitting the whole 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 cannpt'have any drive thereto, and
therefore can be handléd 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 cylindefs which are
not to print at any particular time.
The dlutch formed by clutch plates 76,77 has another.
—/ function. The clutch plates 76,77 form a "single position”
clutch preset to synchronise the position of the corres-
ponding plate cylinder 45 to the drive. Thus, irrespective
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



omtted for the sake of clarity, as has the drive fromhoist notor 54 to
move the support frame 51 relative to the main frame 52. As can be seen
fromFig. 4, gears 83 extend fromthe shaft 70 fromgear 69 to-the worm 71
These gears 83 engage on an epicyclic gearing 84 on a further shaft 85.
Each end of the shaft 85 carries gears 86 wpgch engage gears 87 which ..
connect to the drive systemw thin the inking and danpening units in\g*
conventional waginldidviele Teaido thiiss ahenedirad 710 ishaicvedd alihd Ishaft ve
fromshaft 69 which drives the cylinders 43, 44,45,46 as di scussed with
reference to Fi70.- by a 1dnearvactiuladormi8i2)g wiidhd aoreaailly halds he) worm 13
However, .this synchroni sation depends on the dianeter of the plate -
cylinders 45, 4G@1 #daedf onhdher @éhafitadOt.wo Tiiisf eodates the oforaywheedr 2 t he
drive system di scussed above can only .be.in synchronisation for one size,
and printing wobii¢hpe vdg sbrfd Ichr ands sludehiipdatese 76ridn Foratesaiidéhi ng
units 48,49 were noved _to a cartridge having cylinders of a different size. -

The arr angenenPlatercylindsr. Adredative e Hhe, pesifion Qfkithe,drive ve
t 88 : g th [ ol ' 84 t h haf.t 85. The .,

Of rotation of SPASE Bivi | ThR, mesEpehed St B, Besn’ 70N, e e AlBLEYES
t 89 ' nar { A h ' f
ColTar o 90 bot UBeRE, A7 BRYEES o 4 nYHERtald b MRFEheRe oF Srla heler |

plate cylinder 46 relative to the shaft 67 may be achieved

in the samé wéy either siﬁuitaneously with or separately
from movément of the plate cylinder 45. \J :
" The drive to the inking and daﬁﬁehing cylinders 50 of
the inking and démbening trains 48;49.w111 now be described
with :eferénce to Fig. 4. Although Fig. 4 is an equivalent
view to that of ?ig. 2, the ca:tridées.40,4l,42 have been
omitted fbf'the sake of clé:itf; as has the drive from
hoist motor.54 to move the éupport fféme 51 relative to the
main frame 52. |
Aé can be seén from Fig. 4,'gears 83 extend from the
shaft 70 from gear 69 to the worm 71. These gears 83
‘engage on an épicydlic gearing'84 on a further shaft 85.
Each end of the shaft 85 darries gears 86 which engage
gears 87 whiéh éonnect to.the drive system Qithin the
inking and dampening units in a conventidnal way. Thus the
shaft 70 is édnnected to shaft 85 and the drive from shaft
69 which drives the cylinders 43,44,45;46 as discussed with
reference to Fig. 5 élso drives the inking and dampening

rollers 50.



associated wth epiccyclic gearing. If it is found that the drive is not
synchroni sed, then the notor 88 is speeded up or slowed down until

synchroni sation.is achieved. Thus the drive to the notor 88 nodifies the
drive transmtted by the gearing 83 to the shaft 85. Fig. 4 illustrates a
further teature of the system nanely that the shaft 67 which drives the

pl at e and, bl anket cylinder is driven froma shaB8t 91 whi ch extends beyond

t he priﬁfing station. Thus, additional printing stations may be connected
to the shaft or, as il |Hewewrred thisisyndhrondsariarordapanss tan tthe diameter
perforating tool of a pre-folder 92, or the perforator and cutter of a
cutting station. Tesheinlate qukinders) 45, @nd |if ghe press has to
seen the nmain shaft 91 has gears 93 driving a shaft 94 of the pre-folder

14 92 whi ch rot at & EEGFRVo 3y P FYdndergy,ithe GRILR %S r‘?#ﬂ:‘ﬁ?%y

be provided, |inke 0. the co arator 89. As illustrated in Fi one
pair of inking anc?qﬁ’a Vi SAhPR alrf% %qur%ﬂ fﬂ’ %iﬁﬁ e

Cmages on iheir pEkand AR Af At ShaBRiudab gl e el
h f
t/g.?lt egy Caﬁggl Q?r%geﬁﬁ'&s aréa SO pOSS'Ir)ﬁ h'%’R1OV\BVGI’ {2#: %%t{#%% l}gﬁveisng

an exanpl e of thi giaderd V¥ £UiLAIEG Jsﬁ%e.lowé)?azﬂz% it U w;gh 6

is simlar to the cartridges 40, 41,42 of the arrangenent shomn In Fig
The web 2 of - overcomes this by providing an auxiliary drive motor 88

connected via the epicyclic gearing 84 to the shaft 85.

—. The speed of rotation of that auxiliary motor 88 is sensed,

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 tranémitted by the

gearing 83 to the shaft 85.

o 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



paper passes up the mddle of the cartridges 100,101, 102,103. Four i nking
and danpening trains are provided, an upper pair 104,105 servi hg the upper
two cartridges 100,101 and a | ower pair 106,107 serving the |ower two
cartridges 102,103. In this way, for exanple, it is possible to print two
different colours in like size print cylinders, and yet still maintakh the
possibility of change of image and/ or repea}4length. Al so, as sho A

I e
Car 1] 990 10! ol 8PS Bl 0 FynlP I chECRHBBNEARLO.

Fig. 2, and have a ﬂ%h¥?%§%qgggéd}ggtgggédggcbhgengEtBfrghﬁ ggc%nhp Fi gs.

4
3 and 4. Therefore, et al ription ‘the- 15 arrangenent

of Fig. 5 wll gagperihgeera®is 4B2iyr gs_oPrbbaaeayaheabmohh%brbxe_n&%@ ng
addi tional cartridges, and p055|bfy addi ti onal inking and danpening trains

48,49, the nurearteliagesf er et ﬁahbahiwgtneeétbkeos than theeencatasadgebne
enbodi nent described above with reference to Figs. 2 to 5 have the inking
and danpeni ng mayt havevaddgfeeehitc dinagescbat itheiropldater tytdniderst, actedven
array of cartridges. It is also possible to have a horizontal arrangenent
i n- whi ch cartrddféerant shzasf pfedyhdndevs, asoathay bydchheging fgomdne
danpening units are novabl e -
cartridge to another, the print length may be varied.
Other arrangements are also possible, however. Fig. 5
illustrates an example of this having four cartridges 100,\‘/
101,102,103,_eéch_of which is similar to the cartridges
40,41,42 of the arrangement shown in Fig. 2. The web 2 of
paper passes up theLmiddle of the cartridges 100,101,
102,103. Four inking and dampening trains are provided, an
upper pair 104,105-serving the upper two cartridges 100,101
and a lower pair 106,107 serving the lower two cartridges
102,103.  In this way, for exaﬁpleL it is possible to print
two different colours in like size print cylinders, and yet
still maintain the possibility of change of image and/or Q/
repeat length. Also, as shown in Fig. 5, the cylinders of
the cartridges may be different sizes, e.g. with the
cylinders of cartridges 100,102 being smaller than the
cylinders of cartridges 101,103. The press shown in Fig.
5, apart from having four cartridges, as discussed above,
may be generally similar to the press of Fig. 2, and have a

drive similar to that described with reference to Figs. 3

and 4. Therefore, further-detailed_description of the



relative to the cartridges on which printing is to comence. One or two
i'nki ng- and danpening units may be used. The drive to the plate cylinders
and the inking and danpening units is as described in the vertical unit
shown in.Fig. 3. The difference lies in the fact that a horizontal power
shaft running parallel to the nmain power shafti?nrbe used to drive the
plate ceylinders. The drive fromthe main poweH‘ haft may be. provi ded by a

vertical shaft congﬁggkggm%F?UQ?ﬁgégshgf%iig Bgegﬁgﬁkégptal shaft through

two pairs of bevel “gear deVel opmen € arrangenment shown in
Fig. 2 (or Fig. 5) is C ' L 004 Of | i w thin
the cartridges 40,41,499?18%??gﬁén%gz?ﬁggygy%}%ﬁrf§,t$§€tﬁg %?ﬁ?ﬁgers wer e
mounted in a convs_aaiemahanaeaﬁfrfa?as;Iaﬁdapsgéiﬁmgsdaﬁtisaalrfﬂxm bgna
changed, the printing positions would require precise and: 16 Iengt%y
re-setting. Thergampening GrayasecdspaBOdyhednumbertdf pdLsEStentVEPiheing
there may be provided an arrangenent for noving the bl anket cylinders
easily into and oopepéatibnsrcgncbesincoeased. positions. Wen they are in
contact, printing can occur. Wen they are noved out of contact they can

t hen not hanper conti nlbesepbodiment degcribed abover cnitharefevgnce to
Furthernore, a cartridge may_be renoved froma press and replaced e.g. by a

cartridge having E4@8ndércof bavecthatinking and drmpeming nunipsBeving

runni ng settin ui ckl nd easily. In this way,
g g qvertiZafly refatxve to a vertXcally stacked array of

cartridges. It is also.possible to have a horizontal

N\ arrangement in which cartridges are in a fixed horizontal
array and the inking and dampening units are movable
relative to the cartridges on which printing is to
commence. One or two inking and dampening units may be
used. The drive to the plate cylinders and the inking and
dampening units is as desdribed in the vertical unit shown
in Fig. 3. The difference lies in the fact that a
horizontal power shaft running parallel to the main power
shaft may be used to drive the.plate cylinders. The drive
from the main power shaft may be provided by a vertical
shaft connecting the power shaft to the horizontal shaft
through two pairs of bevel gears.

A furthér develépment of the arrangement shown in Fig.
2 (or Fig. 5) is concerned with the mbunting_of the
cylinders within the cartridges 40,41,42 (100,101,
102,103). Clearly, if the cylinders were mounted in a
conventional manner each time a cartridge is required to be

changed, the printing positions would require precise and



many changes nmay be nmade to the machine with m ni num downti-me. One

enbodi mrent of the system for noving the blanket cylinders 43,44 into and
out of contact with the web and their adjacent cylinders is shown in Fig.
6. The solid lines represent the position g the cylinders when they are
printing, the dotted lines when they are not. One bl anket cylinder 44 s

pressed into c h ot SOCTﬁéEQfBréteiQYEIB Siemb empblilinhgeigear s
79,80 in Fig. gahﬁ E 853%1 5 bear s agalnst t he gthgr gFankgt ?y%?ﬁder

43 (the web bebeaséhen1aveaedohetnaea inBg beapkeviapdi adcasrddgements for
ensure good contact for printing). The bl anket cylinder 43 then bears

agai nst its pl abeiay! thdebldhkedocydlihders ehsgly intedemd ougr ofi dbeiim
the nounting of the blanket .cylinders 43,44, so that when bl anket cyli nder
44 is pressed pﬁeoisencantawmtbosﬂtianpacewheOythﬁHense Bot gongecHders wil |
automatically position thenselves into 17 their precise printing
positions by tpeintiogi cap otcule cWhencthpyeaser BOVEE PHE PLaSORERASTed

pl ate cylinders and their co-acting bl anket | i nder ngage t he bl anket
cylinders 43, 4¢heyecan ﬁh@ﬁl?@?lPﬁ&89r4§°PﬁiP¢8u56Prﬁgtgﬁg bPe9so gﬁé? its
axi s noves between position and A._ Th

b hi .
mounting the eR4EEBXERE SBY 5 96n wﬁPEﬁhFﬁ@°¥?P?ﬁg P& é@?geiﬁ Y g%bt, with

one end of the gl ol g0 83PNHaG! Gnf HBiSEed kSl "bROY Lattuaged the

havzng cylinders of different size, and brcught into
precise rnnning setting quickly end easily. ' In this way,
many changes may be made to the méchine with minimum e
downtime. o

One'embodiment'of'the system for-mcving.the blanket
cylinders 43.44 into and out of contact with the web and
their adjacent cylinders is shown in Fig. 6. The solid
lines represent the position of the cylinders when they are
printing, the dotted lines when they are not. One blanket
cylinder 44 islpressed 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 \J/
web being then nipped between the blanket cylinders 43 and
44 to ensure good ccntact for printing) The blanket
cylinder 43 then bears against its plate cylinder 45.
Normally, a slight freedom is provided in the mounting of
the blanket cylinders 43;44, so that when blanket cylinder
44 is pressed:intc:ccntact with its adjacent cylinders,

both cylinders will autcmEticelly pcsition themselves into



way as to allow the cylinder axis to have freedomfromthe slot sides when
i'n position A The cylinder axis is pressed into position B by a |oaded

pl unger 140 when printing is not taking place, 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 otifer bl anket cylinder 43. The
ot her bighket cylinder 43 is carried on a pivoted support 141 which all ows
the cylinder axi stheirppregisagprintingi positionsvbyhtheaneageionseofiothe
(not shown). The boundary of this hole does not influence the axis position
when the bl anket €9RTAGErPEESsYres tontheirwasgopiatedcplateceylisndersdend
restrict the anmoupt ﬁf novenent away fromthat plate cylinder. This permts

a gap to open bet HRe eranREFiE9IP%ﬁ%¥913°$%ﬁnﬁ?ﬁte cyllnder 45 as bl anket

cylinder 44 noves to pgsition B ween nket o I|nder 43
and 44 by cylinder 43 ﬁ |ﬁﬁgﬂ%?e€$% ?% ?%ﬁF ikéﬁrﬁ 4 ReiQf themgh

mounti ng the suppﬁér?f Lpdbh o) i, nhéﬁ'ﬁ%%? fes é‘l%r? g +§%Sé§ 155 %W
contact with platgg §d§58§§ 4 SN éegﬁ i gt rqw;ggég%angaé |t %D%é

not hi ng hol ds the c In conta Wt h

away on its pi VOtﬁhﬁﬁﬂﬂQrfhé%nd'%rtﬁe SEPFEEEE r@nfvﬂ‘i V\Qﬁéhcﬁ?:YTgér rests

provided by gravity. It Is required that the separating force s
exceed a threshol thval skot) fwitte Gievéndtiopnehe (FLoPlde¥dedSord®ing tHe roI |
43 exceeds 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 plunger 140 when
printing is not taking place, 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
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
cylinder 45 but does restrict the amount of movemenf away
from that plate cylinder. This permits a gap to open
between blanket cylinder 43 and plate cylinder 45 as
blanket cylinder 44 moves to positioh B and also a gap

between blanket cylinder 43 and 44 by cylinder 43 being

able to follow cylinder 44 but not far enough to maintain



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 pivot'ed support
141. As shown in Fig. 6, the blanket cylinder 44 is also nounted on a
bracket 143 which is connected to a |ever 144 pivoting at point 145.~ When
| ever 144 is noved, e.g. by a pneumatic systi®m 146, to the position 3hown
in solid lines, a force is applied to blanket cylinder 44 which nove§_kts
axi s agai nst t hcomtassuwetfipl unjjesiniibanveffectncarsaiseonbe aghieved by
position A (i.e. the printing position). The bl anket cxlinder 44 abuts its
pl ate cylinder mMdynting athe swPPertsof ithetblanket Kelinder 43, 1in3a fb9Fng

it to contact the other plate cylinder 45. The precise, positiopi and
pressure achiev@ﬂr¢%9¢¢hg?l?IH%Ve?ﬂ¥ﬁ@GtbViF%eprEEt?%%gné?rtﬁg Eﬁﬁnket

hy% o posi ti an ?ﬁw = ?E;ﬁé?%erg ) CRBT o FOBE: of LF ROPFARBS PO RGSC RS o
. 19 T i din ' | ] '
and olit of a priEingpoLt 18, EonReR L R BRIHC g ader M7, EX hBEERobRY”
over a restiicted fLstaNeSeeaNLupbLEe DAy Ghfer £38bpaPatiAg. FBfceORhich

or elirmts (0]

position and sl _ t the position, printing may be
di sengaged and ﬂf%eag ﬂ&é&k!:g GhavetPP! YIteygnréqiierea thatetnat
€

cartri.dge has be Installed in The press. That is to say, the system
provi des force (oe4h-#61R§JE666€6-should not exceed a threshold value. If
the gravitational (or other) force on the roll 43 exceeds
this value, the_separating force 1s reduced by means of a \
spring 142 or other biasing means. such as ah.air cylinder
acting on the pivoted support 141.
As shown in Fig. 6, the blanket_cflinde: 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 shown in solid lines,
a force is applied to blanket cylinder 44 which moves its
axis against the pressure of plunger 140 away from positien
B towards position A (i.e. the printing position). The
blanket cylinder 44 abuts its plate cylinder 46,'and alsol
contacts the other blanket cylinder 43, moving it to
contact the other plate cylinder 45. The precise
positioning and pressure achieved is finally determined by
the reactions of the blanket cylinders to their adjacent
. ‘cylinders and the eontrolled forees-moving them into

position (and no longer by the influence of their mounting

- slots or holes). -



setting. ldeally the cylinder should run on a continuous surface, and this
's best achieved by cylinder bearers (to be discussed later). The printing
machi nes di scussed with reference to Figs. 2 to 5 thus generally permt
printing.to occur continously, but also permt changes of cartridges to be
made with quick and easy establishment of thﬁépre0|se settings required.
This issvery inportant in mnimsing dowmn-ti The arrangenent shown in

glr i ?n%g,fs_ RS &}&B%Epb'yf§?r'f>§iegpéh?tkbﬁﬁﬁ29‘%3¥na RguBfe An the d
Lar ge nunber of cAYLAPARRE S0 AREng Lk, e RnBERRA R RORS SAg- nebanaaans”
necessary. Figs. éf»?“@hghblthgi*% snaeﬁe%bg@oeéacyu,agea PaLER1EEeq distapce

particularly usef e prese I nvention h cyl'i nder "has a core
of a given size teomksmlaarrbyntezﬁcef rah&%hgg hei fehaeﬁaﬁﬁ pBE1Reoh! hhad,
as desired. Fig. shows a cylinder with a relatively thick rimunit

[err] and Fig. 12siBQW§rah61bl ngmatyi b theekakEvepysiBibn! i Prmﬁt&n§5&a Bpe
interchanging the rimunits the effective dianeter of the cylinder can

changed, w thout datsengagetihandore-éhgagednguliekpycand shmplyn gehsafter a
151,152 are anti-corrosive (acid gumin the danping fluid my ot herw se
cause corrosion) dhafiferentatavtrifiger hasuheen dhstailedwin the press. That
is to say, the system provides fofce loading and self-
setting. Ideally the cylinder should run on a continuous
surface, and this is best achieved by cylinder bearers (to
be discussedllater).

The printing machines discussed with reference to
Figs. 2 to 5 thus generally permit printing to occur
continously, but also permit changes of cartridges to be
made with qﬁick and easy establishment of the precise
settings required. This is very important in minimising
down-time. The arrangement shown in Fig. 2 is particu-
larly applicable to single colour (includihg black)

W, printing; It is also applicable to colour printing
although then difficulties may occur in having common
inking and dahpening trainé, and a large number of
cartridges and inking ahd dampening trains may become
necessary.

Figs. 7 and 8 illustrate a design of cylinder which is
particularly useful in the present invention. Each

cylinder has a core 150 of a given size to which rim units

of differing thicknesses may be fitted, as desired. Fig.



easy mai ntenance. As shown in Figs. 7 and 8, the rimunit 151, 152 supports -
a printing plate 153, connected to it by clips 154, 155 whi eh enabl e the
printing plate 153 to be stretched around the cylinder. Figs.-11 and 12

al so show the end rings 156 and cl anps 157 the end of the cylinder for
hol ding the rimunit 151,152 onto the core . The rings 156 act as;~

o oviousl y. Not bt AHDOEne PiedBechaba e FohRFEvBLYCRnTeR, BERNWATE, hotT

previ ously. Not 6 are slig an erimuanits

151, 152, so tha%néﬂgkgf:%?:%ébﬁfogt@g%gﬂﬁ%ﬁégieﬂrge§gg #3vexXgChinWirkly the

outer surface o ate at ent Applications 9007982,

9008382 and 900§ﬁ§4 189bl i ghednradena §gﬁé3ghe2¥3ﬂ1691€§dt3328¥4ébtWQEe

diviced out of the present application and describe matter also described
in the present apaméeati 68. thet eplifiderschhicbaf éhéngedynwiehopel reabvang

9007982, 9008383 and 90008384. 21 CLAIMS. 1. A web-fed printing
appar at us conprthéngore R5Or fromythé pressingTher rimdgnitar L8hgas2i are
fixed array for printing-a web feedabl e through each cartridge pf the
array; at |eastanthi-corrosivecobacidnguy pni thendampiihgnfiuidt ngyaditheswise
the array; and drive neans for noving the-at |east one unit froma
cause corrosion) and removal of the rim units also allows
easy maintenéhce. |
As shown in Figs. 7 and 8, the rim unit 151,152
supports a printing plate 153, conﬁected to it by clips
154,155 which enable the printing plate 153 to be stretched
around the cylinder. Figs.:ll and 12 aiso show the end
rings 156_and clémps 157 at the end of the cylinder for
holding the riﬁlunit i51,152 onto thé.core 150. The rings
156 éct as bearers to ensure smooth rotétion of the
cylinders, as has beén mentioned previously. Note that the
rings 156 are slightly thicker than the rim units 151,152,
SO thét their radially 6utet surface correspdnds exactly
with the outer.surface of the printing plate 153.
UK Patent Applications 9007982, 9008382 and 9008384 ./
(published under 2229139, 2229140land 2229141) were diviced
out of fhé present application and describe matter also
described in the present application. Atténtion is
therefore drawn to applications 9007982, 9008383 and

90008384.



position in which it interacts with"oné of the cartridges to a position in

which it interacts with another of the cartridges; wherein Il'

has transfer neans for transferring printing medi umfromthIl‘ Mﬂ“““ﬂﬂﬂ”!ll
unit to the web; whereby, in use, a web fed through the array i§ ptintable
by a selected cartridge, that selected cartrid%re[ interacting with the at

| east dqgunit and its transfer neans transferfing the printing nmediumfrom

the at |east one g the web, and the selected cartridge is changeabl e
by operation of th'e—cﬁﬁrie means to nove the at |east one unit fromthe

selected cartridge to another cartridge. 2. A printing apparatus _
according to claiml1, having two of  the units containing printing nmedi um

on opposite sides 0f tIe web-afed aREieRy Epdralans esmpsimans for 22

transferring the printing nedium poisitioned such that the web is feedable
between them each of tahepIoeraisi tyntef aetimging (darcriigess tngediNid 4 Ofixed
transfer nmedium 3. A printing apparatus according to claim2 wherein the
two units are int amwmEmdmredmirerigly arvwebefeeddbleethrough redct icertridde pf
array is synchroni sed. 4. A printing apparatus according to any one of

the preceding cl &h& ars@wrein the or each neans for transferring

printing mediumincludes at | east one printing
at least one unit for containing printing medium

mounted adjacent the array; and
drivé means for moving the at least one unit from a

— position in which it interacts with one of the cartridges
to a pqsition in which it interacts with another of the
cartridges:

wherein each} cgrtr;dge has _transfer means for
transferring printing medium from the at least one unit to
the web;

whefeby, in use; a web fed through the array is
printable by a selected cartridge, that selected cartridge
interacting Qith.the at least one unit and its transfer
means transferring the printing medium from the at least
one unif to the web, and Ithe selected cartridge is
changéable by operation of the drive means to move the at
least one unit from the seleqted cartridge to another
cartridge. |
2. A printing apparatus according to claim 1, having two
of the units containing printing medium, on opposite sides

of the array, and each cartridge has two means for



Mmb-fed printing apparatus according to any one of the  °
r“‘\ﬂ“ wherein each cartridge includes at |east two cylinders o
F“@ the web is adapted to pass between them at teast one of
cyl‘t nder$ bei ng for transferring printipg nmediumfromthe unit to the
web. 6. A printing apparatus according to any one of clainms 1 to 4,

wherein the or @;}Cﬁbf@fﬁﬁn Oknd I SPSAELkiG NedLid] | PEL SPEL Hied OFBERSERLY the
pl ate cylinder adapted to #nteract Wlth¢the correg?;jondl ng unit and a

bl anket cyl i ndejemdedt fsedablo bathedhetinbm) ceash i ofletheheashy ifhtepactingg
mediumin transferrable fromthe unit to the correspondi ng plate cylinder

from that platevish iadesrtespdreding reshbnto ntransteetmegiunder and from

t hat bl anket cylinder to the web. 7. A printing apparatus according to
claim6 as depeéwentA oprintingn apparatuscggcorddng dor tqliadge 2 Heherednnthe
for controlling noverment of the bl anket cylinders between a 23 printing
position and a tWa hHamita poei ﬁn&ﬁrFQMPWédt whegebye movementy of | the ngnits
apparatus according to any one of the recedl cl-ai ms, - wherein the or each
uni t includes FeIFEIvRy €S Fhe axray p?YW‘F 'Fé“ i$8fr at us according to

claim8, wherein the or each unit_ i s a I nki_n danpeni nq_uni_t
printing appar &us £cHEHEHALIS ARP Fﬁg’%E’ngdrﬁa c"’? rrém%é’%elﬁhe
each cartridge 'zsegeet Rsbl glfar%

wherein the or each means for
transferring printing medium i:ncludes at least one printing
cylinder. | | -
5. A web-fed printing apparatus'according to any one o;.J
the preceding claims :'w't'ierein each ‘cartridge includes at
least two cylinders located such that the web is adapted to
pass ‘between them, at least one of the 'cylinders being for
transferring printing medium from .the unit to the web.
6. A printing apparatus according to any one of claims 1
to 4, wherein the or eacn means for transferring printing
" medium coinprises a plat'e cylinder 'adapted.to interact with
the corresponding unit and a blanket cylinder adapted to
.contact the plate cylinder whereby the printing medium i\)
transferrable from the unit to the corresponding plate
cylinder from that plate cylinder to the corresponding
blanket cylinder and from that blanket 'cylinder to the web.
7. A printing apparatus. according to claim 6 as dependent

on claim 3 wherein'each cartridge has means  for

controlling ' moveme'nt of. the blanket cylinders between a



adfacent cartridgesin the array. 11. A printing apparatus s
described with reference to and as illustrated in Figs. 2t
t he acconpanyi ng draw ngs.

T

printing position and a withdrawn position relative to the

web.

8. A printing apparatus according to

any one of the

preceding claims, wherein the or each unit includes an

inking source.

9. A printing apparatus according to claim 8, wherein the

or each unit is an inking and dampening unit.

10. A printing apparatus according to

any one of the

preceding claims, wherein each cartridge is detachable from

adjacent cartridges in the array.

11. A printing apparatus substantially as described with

reference to and as illustrated in Figs. 2 to 4 or Fig. 5

of the accompanying drawings.




