PROCESSI NG PAPER AND OTHER WEBS The present invention relates to web
Processi ng syStenE whi ch may perform operations such as formng an i mage
on a web (e.g. of paper) by printing, copying or other marking process,
(hereinafter generally referred to as Vprinting”) and/or handling
arrangerrents such as folding or format adjustnent. The present invention
S part¥6u- larly, but not exclusively, concerned with processing systens
in which the paper or ot herPRGCESSING (PAPERAND sBTHER AWEBSIUOUS web on a
roll. It is very well known to pass paper froma roll through a printing
machi ne to form a Bhei pre$entagtsventiomngellaties etiond vethepragessingi t
into various formats. However, there are fundanmental problens which provide
a serious |if¥stens,  shigh gy CPRREQTB OPEIRtARES rUCh TRSr L9 YTE an
pr obl em of "dovvn tinme". Once, the printin chi ne een set up, and
Phe paper purlBaBSmBRor HBBnct B vaRf0RARER by P¥1 R ORGARG, +oRevans WPt b
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the known printing nachinés is such that it is extrenely difficu t to make
such changes 1y hensiet | ind$ exclusively, concerned with processing

systems in which the paper or other material orginates as a
\_/ continuous web on a roll.

It is very well known to pass paper from a roll
through a printing maqhine to form a series of images on it
and then reﬁind, 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. ﬁowever, with the known

"machines long delays can occur when any change is made to
the method of delivery or to what is being érinted. For
example, if a different image is to be printed, or if the
repeat length of the image is to be changed, or if a
different colour is to be used, or the folded format is to
be changed, then the print run has to be stopped. The
design of the known printing machines is such that it is

extremely difficult to make such changes, and hence it is



common for the tinme such nmachines are not working (the down-tine) to be v
much | onger than the effective working tinme. A further problem of existing
arrangenents is that printing machines are designed for a specific printing
application, - the machine being available as a single entity. Wiat this
means, in practice, is that if the owe2 of the machine wants to carry .out
nor e conplex operations than are currently possible on his machine, hé'nust
under - t akeomubhe foa othengiime isughormdohineshdre newtnﬁmlﬁénQTHétm ésent
i nvention is therefore concerned with overcom n or at | east aneliorating,
t hese probdewms-timedsitgn hevangh odengerg han e %‘H 1By WARHRE can
be made whilst the systemis in operation (can be made "on the fly") and
whi ch may ®4m@. have t he advantage of being nodul ar so“that the system may
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arrangenen e present 1nvention-is concerned wth
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| magi ng arrange particul arly, but not exclu5|vely, concer ned
of the machine wants to carry out more complex operations
than are -currenfly possible on his ina.chine,i he must under-
take quite major engineering or buy a whole new machine. W/

The present invention is therefore concerned with
‘overcoming, or at least ameliorating, these problems to
design a web processing system in whiéh many changes can be
made whilst thé system is in operation (can be made "on the

- £f1ly") and which may also have the advantage of...-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 .dividéd into three parts.
Firstly,- the_re is the part of the. system which takes thé
web from a roll or reel and feeds it to the rest of the
systemn. -'Second_ly, there is the part which forms an- image.
on the web, and thirdly there is a handling atrangemént for
the printed w'eb.. The present inve-ntion ‘is concerned with
the second part of such a -systéin.- |

The invention is concerned with- the ‘imaging

arrangement, particularly, but not exclusively, concerned
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3 wth a wb fed: offset press. Such presses typically conprise, for

each colour tb be.printed, and each repeat length: a pair of blanket
cylinders between which the web passes (bl anket-to-blanket fornmation); a

pair of plate cylinders in contact with a correspondi ng bl anket cylinder,

and on ahich the inmage to be printed is nountedz and an inking and

danmpeni®g system for each plate cylinder. Such a systemis known as a
"perfecting” presswi8h i4 Wdbt Ted be¥detr dpgesk.t e $idh prdsdes 2k§Bically
known to provide an inpression cylinder, and a single blanket cylinder,

plate cylinder, ancompkisg,afdrdasgeii cgloyst & bd ppintede HAME &dchheepeat
web is to be printed. The present invention proposes a web-fed printing
appar at us conpri si bengtht upalpaix off chlankegesylindersr betwesn prhidh ngha web
web feedabl e through the array, each cartridge having neans for

transferring printPagsesdi Updankatatonbilanketcofioamptdgniachaprpaks ngf plate

mediumto the web, the neans including at | east one printing cylinder
whi chi s adapt ed t FXbHRER¥S 1R GRntagE withcascorrespendinggblignkagesydinder,

one of jhe cartr i dges, havia g, phLeret ol reuptereice L om Il oL die o,
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both sides of the web. It is alseo known to provide an

I\, 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.

The present invention proposes a web-fed printing
apparatus ccomprising a plurality of cartridges in an array
for printing a web feedable through the array, each
cartridge having means for transferring printing medium
from a unit for containing such printing medium to the web,
the means including at least one printing cylinder whichis
adapted to contact the web the aﬁ least one printing
cylinder of one of the cartridges having a different
circumference from that of the at least one printing
cylinder of at least cne other of the cartridges, such that
in use, the different sized cylinders provide printing of
respectively different print repeat lengths, and the web is
printed by at least some of the cartridge .with the

different sized cylinders being simultaneously present in

the apparatus during that printing.



3a The cartridges may forma web-fed offset printing press, in which case
each cartridge may have a pair of blanket cylinders, and a correésponding
pair of plate cylinders. The common unit may then be an inking and
danpeni ng unit displaceable relative to the cartridges to supply 4
selectively the plate cylinders of at |east sone of those cartridges, or
alternatively the cartridges thensel ves nay Bg novable. Thus, it becos
possi ble to have a printing sequence that can be varied-in-detail in whi ch
the fol l owi ng feREUEEEtEAAges Mmal ifotm e wabhddd ldffpetn@rintiorg mress: in
pl aced in an operative position for a first cartridge and a print run is
carried out foryhilah cease dgacht heartnédgeankay dy@aved® spefirt heffjhlanket
cartridge are noved away.fromthe web; the bl anket cylinders of a second
cartridge (whi coybinderisierand ¢hacasrespondings Rifs athePhater CHILAGRES-
i‘mage, the inmge pitch or colour) are noved into contact Wwth the web whe
the inking and Ghepeeuman uunithiavmkhen (bet R Fing 4§89 ARG PG ¥yt
run can thus be started at the _second car ri%%F\Mgiiveﬁ#gité#f time
delay. It thefiispdapesbdssfeatrive dey e @IFII9RE YA R4 plate
cylinder of the first cartridge, whilst the printing nmachiné is running.
The apparatus may include a plurality of inking and. -



danpeni ng units f.or supplying respective different col ours sinultaneously
,to a plurality of. selected cartridges (with, in general, at |east 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 systemin

whi ch t.he cartridges can be exchanged for others stored el sewhere. The
printimg cylinder may be a bl anket cylindesg of an 5 offset press, there
t hen béihg a plate cylinder between the unit for containing the printing
medi um and t hgebbatkeelgythedglate eyl imdefd sef per flemsthgsgmeseoft those
will then be a blanket cylinder, and a corresponding plate cylinder on each
si de of the weartrfdgesiher alitesnatisyedsys thercareridges| theusedyesnaay,
with an inpression cylinder on the other side of the web. For a gravure
press, the prbatmeyabei.nd&fhys, eithbaconng PRESEPLEt it} BAYe ufh pEinting
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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 colour) are moved into contact with the web when
the inking and dampen-ing unit has moved to that cartridge.
A new printing run can thus be started at the second
cartridge with very 1little time delay. It then becomes
possible to change, e.g., the image on a plate cylinder of
the first cartridge, whilst the printing machine is
_ running.

!/- The apparatus may include a plurality of inking and
dampening units for supplying respective 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.

The printing cylinder may be a blanket cylinder of an



Fig. 1 shows a general view of a paper handling system Fig. 2 shows a

first embodi ment of a web-fed offset perfecting press; Fig. 3 shows a plan
view of the drive systemfor the press of Fig. 1; Fig. 4 shows a side view
of the drive systemfor the press of Fig. 1; Fig. 5 shows a second

enbodi mrent of a web-fed offset perfecting pré%s enbodyi ng the present |

i tion; 6 Figs.. 6 _and 7 _sh t hi r.d _enbodi t of b- f ed. of fleét
por foct i ng pr es SEMBEIFERT tndHTES SHEH RRAT oh PHtee ¥ biader ereeet] the
d Fig. 7 bei | 2O Vi ' fefaisl - of i o
and FL9 700l nGrd P! 8BV itesH ey o kil AE WYl et
cach show axial gidoied.al ¥ofBnOlofrdat |pikfedtinly Aprustatd:ll APIL then
There will al so De described other features of printihg apparatus. hese

features are depgl ieph Sikdtt eyighaew)daird aadbagrebpbhaiRge YAtd e Addr
and are not intended to be enbodi ments of the invention. Referring first to

Fig. 1, a web ofi eathi $i@eadE chePardy.) Fodldtiperswifsat Praysss tihéfe 1is
parts. A first part, generally indicated at 1, takes paper fromone or nore
paper rolls in bthe fuankdt acydiindeand witmspnr timpresision pcybindgr wn tthe
and an optional drying unit 4. As illustrated in Fig. 1, a right
-angl ed turn i notherpsisie of the web. For a gravure press, the printing
' cylinder is etched, and the printing medium is transferred
from the Qnit directly to the printing cylinder. Similarly
in a flexographic or letter ‘press, printing medium ii;/
transferred directly to the cylinder, which in this case
has a raised surface carrying the printing medium. For
gravure, flexographic, and leffér presses there is again an -
impression cylinder on the other sidé of the web to the
printing cylinder.

Embodiments of the invention will now be described in

detail, by way of example, with reference to.thé'accompanyf
" ing drawings, in which:

Fig. 1 shows a general view of a paper handling_
system; Fig. 2 shows a first embodiment of a web-£ed™
offset'perfecting'press:'

Fig. 3 shows a plan view of the drive system for the
press of Fig. 1l;

Fig. 4 shows a side view 6f-the'drive system for the
press 6f-Fig. 1; .

Fig. 5 shows a second embodiment of a web-fed offset

perfecting press embodying the present invention; -



web 2 is achi eved: by passing the paper round an angl ed bar 5. After

passing through the printing unit 3, and the drying unit 4, the paper web 2
is again turned for convenience through [err] via bar 6, and passed to a
cutting and fol ding arrangenent generally indicated at 7. Sheets of paper
printed;~ cut and fol ded as appropriate then pasg for e.g. stacking in the
'dlrectlbﬂ i ndi cated by the arrow 8. O course, any arrangenent of paper web

i nput uni't 1, printing FKiigd. 06 3nddr7y| Sphowt & | BRidd emboddiimenty &fdaf Ghéheba
arrangenment 7 nmay be provided, the actual 7 configuration depending on
space and si m | ar offisetr aperfecting x preissedembodyinferthecepreséntg. invdriEion,
paper web then passes to a printing unit 3. Fig. 2 illustrates an

enmbodi ment of sucKig.u bedng @eusﬁgleawm (ﬁifgset7 pedngta mlan eslew; and
according to the present invention. is to be noted that whereas this
embodi ment as il | ust r afd@-sfoRhoNs §w¢$ﬁﬁﬁb ef| thecFylindexr sovement;aystem

size, this is onl a.schemati c repr.esentati on of the nechani cal
arrangenent, and t%ﬁb?@ﬁ?% H§e%§9§n ?r&V'gbscgigl 888 7one cartridge with

e

i nd diff f f h t hree
cartridges. 40, 2&622 Cﬁ? Feach 99 (19 a5atRarhey By, ok CraaRal wjprRasts o
43,44 in bl anket - Blagket, tﬁoahbq%%wkh diaﬁ%@e@ pair of plate cylinders

45, 46 t he outer ace o eac med by a printing plate

in contact with a COHQWI RA10Ne Afsd "o ! WP r £¥baNASEReE3 $atures of

each cartridge :
printing apparatus. These features are described only to

o | help understanding of the present inventioh, and are not
intended to be embodiments of the invention.

Referring first to Fig. 1, a web (in this example,
papef) handling system involves three parts. A first part,
generally indicated at 1, takes paper from one or more
paper rolls in the form of a web 2 and - transports it to a
printing unit 3 and an optional drying unit 4. As
illustrated in Fig. 1, a right -angled turn in the paper
web 2 is achieved by passing fhe paper round an angled bar
5. After'passing through the printing unit 3, and the
drying unit 4, the paper 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. stackiné in the direction ihdicated by the arrow
8. 0f 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



contains a "printing couple". Normal |y the plate and bl anket cylinders
have the sanme dianeter, but it is also known to have plate cylinders of

hal f the circunference of the correspondi ng bl anket cylinder. As
illustrated, the cartridges 40,41,42 are i myedi ately adj oi ni ng each ot her,
as this gives the array of cartridges 40,41,42 a small size. It would be

ible, h f ' t ' :
D O e LBl eRlraldiBet ARy 4h Lodtls dhd Sk PaFRcEBerRRNEy,

array. ;8es’ roun bet ween the palr of

cylinders 43,44 of AC ,&ﬂg{ﬁé{gewfgh41-e4gren& o ppg?gr abl &nd ﬁié‘;ﬁer web

cartridges 40,41, and "42 .are 'stacked substantially vertically but
substantial ly hfenZ Yusdedr tanaepimting uni€ 3l.so Fpgssiblidluswtatbsngan
arrangenents . in which- the cartridges are novabl-e‘transverse to the web.
The inmage to bempddiinfsh©n dthe sudh 2a sundrtri 8¢ opeihg pkatwekyfedderffgst
and 46, and transferred via the blanket cylinders (hence "offset" printing)
to the web. Thperfectirgepresss dosoading thohe ipresent Zingenkien. It is
containing printing medium e.g. an inking and danpening train 48,49 is
provi ded on eath sbele ngrtechethdt. Whareaski s§isnERRAMHUMENY @Sy hlhususated

O O o e PR 2 hhoBt S o e Al £28" e
46, 45 are movedS ROPY vl | FERBMAYAL! ARPRFIRHTEEE \FEh e i fyiiiical
cartridges 40, g%‘t%%’gemyr]z ,i n&&g the present _inventiqh . p:ov_ides at least
| one ,cﬁ:tridge ‘with cyiinders .d:l.._.f.'fei_'ént _ _fréﬁ -_those of other
cartridéés. 'rhé. presé has th:_'e_é ._car_t.:_'id_geé'.- 40,41,42, _with~
_eac’:h. éarﬁtfié_ge 'having- a pair of .liaila_n.kgt cylinders 43,44 in
blanke_t-fé-bla_'n’ket 'confi_gurat.ion,_. ahd -:a ‘pair of plate
cylinders 45, 46 i:he outer éu:face -af _each of which is
fdfmed bly. a printing plate | in contact with é corresponding
-ldne o.f- ..the bi__anket cyiind_efs 43,44.: ie each cartridge
conta_iné a _"printing couﬁle"._ Nqi‘mally_ the plate and
blanket cf;._in_de_rs héve_ the ‘..same diameter, but it is also
| known to .hav.e pl.a_te.l é_fiinders of half fpe circumference Of...
the cdrrespghding' blanket cyliﬁder. . .A.s _;L_l:_Lustrated, theu
cartridgeé 40',.41,42 afe _imme_.diately_ _adjéin_i_n_g each other,
aé this Q_ive_s the a_z.'rajr. of _dartridéé_é -. l_40,41_,42 a small.
sizé. It woﬁl_d _bé possil;lé,_ however,_ fof the cartridges
_40,41,.4.2_t_o. be iln-_a space'd-apérf ar.ray,_. The web 2 passes
.round a i‘ol_le: 4.7._a_nd_ .b.etween the pair of._.bla.nket cylinders_'
43;44 of.eéch caitridge 40,41,42. It is_preférable if the
cartridg'es.-- 40,41, énd 42 éfe stack_ed. #tbstantially

vertically but substantially horizontal arrangements are



and danpenin
.45, 46 by nea
pressures.
provi ded on
40, 41,42. |If

plate cylind

g rol:l ers 50 are brought into contact with the plate cylinders

ns of, mechani sns whi ch ensure correct operating geonetries

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

and
As illus- trated, the inking and danpening trains 48,49 are
each side of the meb 11, but are common to all three cartridges
the cartridge 41 is to print, the trains 48,49 are operated so
t hat tha I nki ng and danpening rollers 50, 8ve intoe contact wiwth the two

At the end oBlswmt pessibile r ncludingi RraangemeRRisnginr aWhdclg he&yr e

nmoved to thei
48,49 are np
cartridges

contact with
print sequen
nove vertica
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Fig. 2 wll
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now be described wt réference to Figs. As shown
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the plan vieg,gf, Rig. igkinge anki GampaaifgPeriily 8B34Ps 1.458 ﬂQo&ﬁ.aeHDUjﬁ ed

on a support

frame 51 novable relative to
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 tb facilitate that
vertical movement (compare trainé 48 and 49).

When printing is to occur; the inking and démpening
trains 48,49 are moved in the .vertical direction to
register with one of the cartridges-4d,41,42. The inking
and daﬁpening rollers 50 are brought into contact with the
plate.cyiindérs 45,46 by means of mechanisms which ensure

correct operating geometries and pressures. As illus-

trated, the inking and dampening trains 48,49 are provided

on each side of the web 11, but are common to all three
cartridgeé 40,41,42. 1I1f the cartridge 41 is to print, the
trains 48,49 are 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 printihg 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



the main frame 52 of the press which supports the cylinders 43, 44,45,46 via.
end supports 52a. The mechani sm for horizontal novenent of, the inking
and danpening trains 48,49 is not shown, but Fig. 4 shows that a stop 53
may be provided on the support franme 51 to limt this horizontal novenent.
‘The vertical novenent of the support fraye 51, and hence of the inking and
danpening trains 48,49 is con- trolled by a hoist nmotor 54 nounted on %fe

support frgee 421 ahovDh@’ thd dhkiAg andhdampgening &l T@r€c50sintbe
support frame 51 and connected via bevel gears 56,57 to-two shafts 58, 59.
Shaft 58 deontact piithorthE) pletayicyll indexrs S, 460df Gdnothéhecartrifigane
52. Simlarly, shaft 59 drives two pinions 62,63 also attached to the main
frane 52 4010xwdiZ;h ac meay PNt agaueaticy) cantoperateks 64, 65 on the
opposite side of the main frame 52. - Thus rotation of ‘the notor 54 drives
shafts 55, 58, 59 Idauddngailise pPesFELP IR, £0B3 the nRAreridgrsupter BEWR on
their correspondi ng racks 61, 64, 65,  hence mving the support franme 51 .
rel ative t YerkdCadiy . f wikh sbhe FratnssTepaingd rﬁ‘fa.t&cp %’@é PR ht thddnt i ng
is used, byt it ul.d _al.so be possible o provi a four_or nmore poin
mount i ng by SsMARTRARIEAIY HerE AT EFLTul € Rol pehisla.o ke "Rl 50 ehat
correspondi a . ] 5& _ werl] posicti pping of
t he suppor !tt Hﬁ_ é‘n%%y - éeﬁggg?eé%%ﬁg!ggher'i%yﬁg%‘gfﬁ?ége c%%%’%% g eof--ak hemmé)t or
54 or by pppyidiRged, SRR 165 Godd tf£Acidht Nehan ‘the known arrange-
ments. o . . L
A suitable drive system for the press of Fig. 2 will W
now be described with'referenCe_fo_Figs;_3_and 4. As shown
in the plan view of Fig. 3,'theginking and_dampening trains
48,49 are moqnted'on a support_frgme 51 movéble relative to
the main frame 52:of the press which supports the cylinders
43,44,45,46 via end ‘supports 52a. The mechanism for
horizontal :movement of the inking and démpening t:ains
48,49 is not shown, but Fig. 4 shows that a stop 53 may be
~ provided on the support frame 51 to limit this horizontal .
movement.

_ The vertical movement of the support frame 51, and.
hence of t_he'_ inking and dampening 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 conngcted via bevel gears 56,57 to two
shafts 58,59. Shaft 58 ‘drives a pinionj_ﬁo engaging a
toothed rack 61 on the main frame 52. Similarly, shaft 59

drives two piniqns _62,_ 63 also attached to the main frame 52



main frame 52. The stop 66 may be spring-loaded so that it noves out from
.the main frane 52, when the support frame 51 nobves past it, and the support -~
frame 51 then,|l owered onto the stop 66. Clearly the stop 66 has to be
depressed to permt downward novenent of the support frame 51, e.g. to
operate.cartridge 40 in Fig. 2. The drive for the cylinders 43,44, 45, 46

wi |l néw be descri bed. In fact, the driv® train for cylinders 43,45 and

the trairn for cylinders 44,46 are the sane and the following refers only to
the cylinder whih5 engageaf codtespandingp taathed n rfacks: 62,83 aBvathe on
it, but engaged for rotation with it is a gear 68 which nmeshes with a

cor r espondi n@PPeEi te0 sidmeef etheomaisghfinamey Jgv chTBUEeFOTAtIOR BF nti@

which mates to a worm wheel 72. A shaft 73 i§ secured to the worm wheel 72
and is suppomaxPT %h GFIvRPpsRaft P T158y 8 sGBPSiNG74they PATHEQRRY of

haf 3 f h | 'ind 3 ' [ i.nd whi '
capabl o of -mePHRg O Sharevaseither yP oF FRERoPROITENE SoTiR R 5
[ | ut ch 7 j '

Stub sha t 78 BBt il 5 INRHSE Ao0Shg PERATERoE e e el M L1 FEU Ve
76, 77 and thely @é?ﬁm g?g{nés 583, 781:Paéﬁiéhéi‘i‘ﬂﬂgéﬂeﬁﬂ?rfaurﬂuié'eiﬁbiri‘t?

main frame 52. .’At e en the plate cylinder 45 are gears 80 which nesh

W th correspagintdngealss Wed ke Dt abglacilsadee pdssible t¥hasrdviaai

cylinder 75 -noves the shaft 73 so that the clutch plates 76,77 are in

engagement, @ i¥eur OBr more point mounting by providing pinions

additional on the éhafts 58,59 with corresponding racks on

~ the main frame 52. Accurate vertical positioning of the
support frame may be achieved either by accurate control of
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 thét it
moves out from the méin frame 52 when the support frame 51
movéé past it, and the support fréme 51 then lowered onto
the stop 66. Clear;y the stop 66 has to be depressed to
permit downward movement of the support frame 51, e.g. to
operate cartridge 40 in Fig. 2.

\_J The drive for the cylinders 43,44,45,46 will now be
described; In fact, the dr;ve train for cylinders 43,45
and the train for cylindefé 44,46 are the same and the
folldwing refers oniy to the cylinders 43,45.

A shaft 67 extends up the ﬁain frame 52 and movably
on it; but engaged for rotation with it is a gearl68 which
meshés 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 worm wheel 72 and is supported



the shaft 67 is transmtted via gears 68,69, shaft 70, worm 71, worm gear ~
- 72, shaft 73, clutch plates 76,77, and the stub shaft 78 to fhe plate
cylinder, and hence via gears 80,81 to the blanket cylinder. Wien the air
cylinder 75 noves the shaft 73 to disengage the clutch plates 76,77 no
drive is transmitted. Furthernore, thistlhovenent of the shaft 73 is
sufficient to nove the clutch plate 76 clear of_ . the perture
per i t t i ngothé&hehduppaxt nEremen 5inh X upp SWPPOTHE 4 v b@%%ﬁ F@Fatcf% to

the main frane 52 to another cartrid rrr.angenent
advant age shagt 7%y¥?ﬂﬁ§95f69mc§¥"?-r Fggéggﬁb? 43 geqﬁaﬁﬁ‘o iﬁg\s/cé} lra]tl%i/de rive
t hereto, and theref re can

handl | h
- printing pl 2t wRigh ﬁogﬁpﬁyanﬁ n§9% %ﬁey gggy ?%ger %ﬁ'sg gg@%&%{s;1e
moves Wt h. éﬂgﬁl geﬁ go?;d +HEGUAY 221 DS a  clitch | P1aEROSPSDlwhich

acci dental ? I 1'n er Ich are not to print-at any particul ar

time. The §ng£§§ 7§r gBQr@é Qnu%@ IQJ,ﬁIt%‘h 7pﬁha7t7e hpes @foaheruburtidfn. 78The

clutch plate orma "single. position" clutch preset to synchronise
the positigpeghatig FRorESthe@oplake RHyllindut i a8er 2fhé oclbectr ipiate@us,
irrespective of the initial position of.the plate cylinder 45, its rotation
wi Il be sypehygni and VEhéit heatrdctiedn shfasitee FBal78 epassonthtough an
however, it is .desired to - vary the synchronisation of the shaft 67
and the pIape:eutenﬁBri&Sthe main frame 52. At the end of the plate

4" _.

cylinder 45 are gears 80 which mesh with corresponding
gears 81 on the blanket cylinder 43, ' o U

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
stub shaft ‘78 to the plate cylinder, and hence via gears
80,81 to the blanket cylinder. - - |

When the air cylinder 75 moves the shaft 73 to
disengage the clutch plates 76, 77 no drive is transmitted
Furthermore, this movement of the shaft 73 is sufficient to
move the clutch plateﬁl76' 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 cannot have any drive thereto, and
therefore can be handled safely, e g. for replacement oft
the printing plates of those cylinders._ Since the cylinder

.drive mechanism moves with the inking and dampening trains,



to advance or retard the printing image relative to the main drive. To do
this, the worm 71:is noved along shaft 70 by a |inear actuator 82, which
normal Iy "hol ds the worm 71 fixed on the shaft 70. This rotates the worm
wheel 72 which, via shaft 73, and clutch plates 76,77 rotates the plate

cyl i nder 45 relative to the position of the drive shaft 67. The novenent of
the wors¢ 71 may al so be achieved using a #8tor or a hydraulic ram
Movenent™ of the other plate cylinder 46_relative to the shaft 67 nmay be

achi eved in thHe &gnim S%P%ﬁePCEFﬁﬁPFaﬂréUu?ﬂ/ dpive YIRS ¥Richonre

nmovenent of the Iate | i nder 45. T lve t he i nki ng and danpeni ng
cylinders 50 Qﬂt % 5@%%?\’??8{ Ta #&9-48 49 will now be descri bed
V\nthreferenceto t al,ent,vi,ew t

Fig. 2, the cartrlfgescglbt% %g ave ec?‘ll%‘?ﬁ:l?tggg*é%% L7§ét7é7a ggofg%%g&%’f
as has the drgygedfdil THe é!méén es76 %&}Q%:[
relative to the main frane 52. crgin eseeg’fr ears %ggextend

from the shafdlutéeH r presesdr & éﬁnéﬁ@oﬂ@é@ the ﬂm:geafs the eEgABEsON
an epicyclic gearing 84 on a further shaft 85. Each end of the shaft 85

carries gear pdifiiny glategagd ders 45 tdithe driies! (Thide {Frespsyeiea
w thin the inking and danpening units in a conventional way. Thus the
shaft 70 is edntbeedinitiabf tpchitdoh t b€ dthee plate slkeyiindemhidsh ditses
the cylinders 43, 44,45, 46 as di scussed [err]
rotation will be synchronised with the rotation of the
shaft 67.
~ Sometimes, however, it is désired 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
71 fixed on the shaft 70. This rotates the worm wheel 72
which, via shaft 73, and clutch plates 76,77 rotates the
plate cylinder 45 relative to the position of the drive
shaft 67. The movement of the worm 71 may also be achieved
\_ ' using a motor or a hydraulic ram. Mbvement of.the other
- pléte gylinder 46 relative fo the shaft 67 may be achieved
in the same way either simulténeously with or separately
from movément of the plate cylinder 45.

Th% drive to the inking and dampening cylinders 50 of
the inking and dampening trains 48,49 will now be described
with reference to.Fig. 4. Although Fig. 4 is an equivalent
Qiew to that of Fig. 2, the cartridges 40,41,42 have been

omitted for the sake of clarity, as has the drive from



reference to Fig. 5 also drives the inking and.danpening rollers 50.
However, this synchronisation depends on the di aneter of the.plate
cylinders 45,46, and when, as in the present invention, the press has two
different sizes of cylinders, the drive system discussed above can
only be in synchronisation for one size, add printing.would be out of
synchroni sati on when the inking and danpening units 48,49 were rmved’t’»q;', a
cartridge havi ng hedstdepsosf 54 dt9 f apuat ey supporticframearfijencalative to
Fig. 6 overcones this by providing an auxiliary drive notor 88 connected
via the epicyclithe g&%’ﬂ?%‘%&et%_zthe shaft 85. The speed of rotation of

that auxiliary notor 88 is sensed, d t(r;? 'resglt fed t%aa cogg)a ator 89
whi ch conpares that  SRe®hi PR 578 it 4ri GRASE | ¥ pEPRethe
whi ch the paper b_pagses These rollers 90 may al so,be asggciated with
epi cyclic geari r'?rfaft?faﬁt $2o% 0 97871 héé e g’?_?véﬂ@ n_z)f'syniﬁf'ﬁﬁi S8eTS h8R
the notor 88 is d_up._ar | n opi | | S

achi eved.  Thus e?ﬁiae%?i?/g tagxe%%%?%?ggigé %dlqﬁeg ?ﬁlgtg%fveShaft 85.
transnitted by tgigeahinbB3the (dasbabls GarFids. éédzi_éJSééatvﬁﬁéthhngé
feature of the system nanely that the shaft 67 which drives the plate an

bl anket cylindeigddrglr Bvenwhien) acotiddt 9lkohithE eat£hds fiayum Wikthin the

printing station.. Thus, additional printing. stations nmay be connected to
t he shaf t or, adrnkingtaral elsnperting tfnimyi_.p_ a conventional way. Thus the
| shaft-70 is _c_’:om@cted tb éhaft"as and the drive from shaft
69 which drives the cylinders 43,44,45,46 as discussed wit
reference to Fig. 5 also afiveé thé _inking and dampening
rollers 50._ | .._. ) H |
| Howefrer, this sjm_chro_nisation depends.. on the diameter
..of the piate éylin&ers 45,46, én& when, a.s' in the present
| :Lr_wéntié_n, the_ pi‘ess has two di.f_fere.ni: sizes 6f _cﬁylinders;
fhe driveu system discussed 'abovle céﬂ oniy be in
synchronisatio.n. fo'r one siie, and priﬁting_would be out of
| synchronisétion when the inkihg and. aémpening_ units 48,49
were moved to a cartfidge hav:ing cylinderé of a different
size. The. arraxi.gem.ent .of. Fig. .6. ovércomés this_ by'.
-pr.oviding an auxiliary d:_::!.vé _motor 88 conneéi:ed via the
epicyclic. gearing 84. to 'the _shaﬂft 85. The' spéed of
rotation o¢f that auxiliarf motc:Jr  88 | is s'énsed,' ahd the
résult fed | 1':0. a éomparatéﬁr. 8_9 whic'h' c:ompéres that speed
with the speed of rbtatioh of rc.a.llers' .90 bétween which the__
paper web passes. Thése rbliérs éO may aiso be _associated
with epibyclic' gearing. If it i's fo’urid that 'the drive is
not synchronj.éed, fheh the-mot;:f 88.'is speeded'up "or.slowe'd |

down until synchronisation is achieved. Thus the drive to



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 |ater,
but as can be .seen the main shaft 91 has gears 93 driving a shaft 94 of the
pre-fol der 92 which rotates a perforating tool 95. Again, epicyclic
gearing- 96 may be provided, linked to the conparator 89. As illustrated in
Fig. 2,nene pair of inking and danpening train§448,49 I's provided in common

for three cartridges | n_oggperal t her ef ore,, the three cartridges may

have different ma%g‘é‘s QETR,cf pratfies theeAzivy transn F¥e the (9eaging
having a differentgsi He SHd#Ad8y, so that by changing fromone cartridge
to another, the print Tength my qﬁavaried. O her arrangenents are

al so possibl e, however.piig 9. 45 1ilhhistiradess 2Neg e ' Viﬂ\& f
cartridges 100, 101,102,?%3, each of ﬁ%ich ?é 3?21 grﬁg?t é§c§?tr| gé%ygtem’

40, 41,42 of the amawedyaNats e shaft G7 hibl dlves H¥hd PUtPAHRE DI hket
the mddle of the cartridges 100,101, 102, 103. Four i'nking and

danpeni ng trains aydimdes ded dravernFrona [shdFt 105 wiflicH Mk tidifis MRSforddOthe
cartridges .100,101 and a | ower pair 15 106, 107 serving the | ower two
cartridges 102, 10printinghistakion. f oThasanadditional ppsshbingt etatitng Wiay
different colours in like size print cylinders, and yet still maintain
the possibility obecrangecied reydhenshaft gmatas didustratets irsiRigL 6,0 may
Fig. 5, the cylinders of the cartridges are of different sizes, e.qg.
with the cyIindef e connected_to the perforating tool of a pre-folder 92, or
.the perforator and cutter of a cutting station. These will
o be descfibed 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 providéd, linked to the comparator 89.

As iliustrafed in Fig.. 2, one pair of inking and
dampening trains 48,49 is provided in common for three
cartridges. In genéral, therefore, the three cartridges
may have different images on their plate cylihders, with at
least one cartridge having a different size of cylinder, so
that by changing from one cartridge to another, the print
length may be varied. dther arrangements are also
'possible, however. Fig. 5 illustrates ah example - of this
having four caftridges 100, 101,102,103, each of which is
similar to the cartridges 40,41,42 of the arrangement
shown in Fig. 2. The web 2 of paper passes up the middle
of the cartridges '100,101, l102;103. Four inking and
dampening trains are .brovided, an upper pair 104,105

serving the upper two cartridges 100,101 and a lower pair



of cartridges 100, 102 being smaller than the cylinders of cartridges

101, 103. The press shown in Fig. 5 apart fromhaving four  cartridges,
as discussed above, may be generally simlar to the press of Fig. 2,
and have a drive simlar to that described with reference to Figs. 3 and 4.
Therefore, further detail ed descri ption of the arrangenment of Fig. 5 wll

EZ-LE i BtngSd ?f"ﬁl%%eié’é Sexinel Shi TR et hEbandy 1027 h0%. 5 e R1E
Gescr! bed above a¥y; BFs cPRPRRES: {71 8. Epsp ey £8° Bant il ol fFekion
danpeni ng uni ts Sﬁﬁh% VER! | §aklay E.E‘thgt h%‘intt Oﬁgl‘i?{éé "Bén% aé)ge@l s 1r13.|.y

of cartridges. I's al'so possib Pe ave a horizont a arrang

whi ch cartri dgggafh€ain %hE' mémuzicw a&fa&hangan%ft hfind g Qﬁd?BQ repeat
danpening units are novable relative to the cartridges on whic

printing is tpeRg¥RENCe.As BRowh t¥A | PKGNY sNd ﬂﬁ@%?ﬂﬂnd@z@ Ry %e
used. The drive.to the plate cylinders and the i nki ng .and danpeni ng units

i s as descri beccarttidgeer araabfudilf ferent siz’lefs,l nefgg.with thaheylinders
difference lies in the fact that a horizontal power shaft running

paral l el to thefracarpridgeshd00,id2 heingdsmalderydhane thait eyt yhdedsr of
The drive fromthe main power shaft nmy be provided by a vertical shaft
connecting the Gankridgest 103, %ﬂ@ hofl‘hsomr@semwn n Fig. 5, apart from

having four cartridges,- as discussed above, may be

generally similar to the press of Fig. 2,. and have a drivb
.similar to that described with reference to Figs. 3 and 4.
Therefore, further detailed description of the arrangement
.of Fig. 5 mill be omitted. R

- One feature of this system is that by adding
a_dditional cartridges, and possibly additional inking and
dampening trains 48,49, the number of different printing
| operations can be increased.

. The embodiment described aboire 'with reference to
Figs. 2 to 5 have the inking and dampening units moVing
vertically relative to a vertically stacked array oy
cartridges. It is also possible to have a horizontal
arrangement in .which cartridg.es are in a fixed horizontal
array and the inking_ and dampening units are movable
relativ_e.'_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 described in the vertical unit shown



through two pairs of bevel gears. As described above, the array of
.cartridges is fixed and the inking and danpening units are novable. Since
the present invention depends on relative novenent, it is also possible to
have t he inking danpening units fixed and nove the cartridges of the array.
The cartridges may be noved by many ways, such as rollers, guide rails, or
pneuna?yc jacks, and the drive to the plallté cylinders of the cartridges nay
be achiéved by single toothed clutches as described with reference to Fig

4. The advadimg&ig. ad.arr dRenetkfferencenvhine da t thegefars (RBAt: h@

I nki ng and danpening units are fixed and hence the drive t the:ﬁﬁsten1nay

be fixed. . hoRAZEGNta} P%"%ErP@H?Fyqﬂﬂﬁﬁqﬁy¥ﬁF?%} B8r £0& M3 PoYer
th trid th t t h
erbodi ment | ARASH MA¥ e eeth: $r, e %gﬁ&gaﬁ?ﬁ%éﬁ%’% e VLN
trid d h d
T 119 775, TEPI, EneLs “tig‘sf%‘?‘r'néﬁ shaghoafe|BEC R4 P fa SOETELEHES
each cartri dgﬁ\l éoﬂﬁé&t% p'ahe ﬁdJ:éf'dEhﬁflzlﬁté‘néhé @@ﬂﬂnalangﬂaft

cylinders 11 n a manner geherally simlar to the plate and bl anket

cylinders ofﬁuybﬁgytgwdi GRS rY i Bevvel gears. the enbodi ment of Fig. 2. It
g

can be seen from 6 that the plate and bl anket cylinders 116,117 of
the cartridges 1llhslidesceibadl bbovehathehaaitrsynkof ecpritrdagesllis 1fixed

the cartridges 112,114. Thi s enables the
and the inking and dampening units are movable. 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, guidé rails, or pneumatic
3§cks, and the drive to the plate_ cylinders of the
cartridges may be achieved by single toothed clutches as
described with reference to Fig. 4. The advantage of an
arrangement using movable cartridges is that the inking and
dampening units are fixed and hence the driﬁe to the system
may be fixed. However, it is currently considered to be
\_ more difficult to move the cartridges than to move the
. inking and dampening units.
A further embodiment involving fixed inking and
dampening units and movable cartridges is shown in Figs. 6
and 7. This embodiment 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 cylinders 117 in a manner generally similar to

the plate and blanket cylinders of the cartridges 40,41,42



cartridges 111,113, 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 nove along a horizontal path through two 114,112 of the four
cartridges 111,112,113,114 of the carousel 115. The carousel is
rotatably supported on frame 120 and a s&dond frane 121 supports one of.two

Meino and dampgy N dnLhohifent %4 ELG0 Y HETREN 4 Uidn| $-RA0URID" 8

clearly in Fig. i NKT ng nrng unit~ T35 pro

is preferably og,; i . il | 4) i ' theqy i d.
V\helroe t wo in)léi ngzhtaér}g ?gfr%eﬁlnég{%n%@;?@.%ﬁérh%ﬁ%ﬁgeég% gépeﬁglllbj é% the

opposite sides @hythgLlPUPEL, 119 heePHmHl1d1Crhaht thddaR shked 13y Pinddes
cartridges 112,114 to be driven. The printing machine shown in Figs. 6
and 7 may operafqe,innPneoOf thevecaktrvdges 12l 104anpl eThikt éAaBR&si btRe
to carry out a print run using only cartridge 114, and during that print
run, cartridge tazvraddes pldfandd,f oand dtté ercaxttmidgds r u12, 11Mhenot hgive
print run through cartridge 114 is conpleted, the blanket cylinders 117 of
cartridge 114, ddfflerentt pdinth rfepeat Hengths. and the drive to that
cartridge renoved and then the blanket cylinders 117 of cartridge 112 noved
into contact with th& weheb2a®f aPaPP¥e eRERFSd the cPrinting 1maching: | via

run nmay then be carried out .using cartridge 112 and cartrjdge 114 prepared.
[T cartridges 1T9138ES1348400 Ko ne¥R: AN thPITREREI LrRAT CFRERUGR | YO

diameter, it 15,9959 el €R'Yeour cartridges 111,112,113,114 of the

| carousél.ils. The carousel is rotatably supported on i.)

framé 120”énd a second frame 121 supports one or two inking:.
and dampehing units 122 (one inking and dampening unit ié
 shown more clearly in Fig. 7). Where one ihking and
dampéning unit is provided it is preferably on the side of
the carcusel 115 into which the web is fed. Where two
'inking ahd dampening units are provided they'are normally
on opposite sides of the carousel 115 to permit the

cartridges 111,113 or the cartridges 112,114'to be driven.

" The printing machine shown in Figs. 6 and 7 may

' operate in one of several ways. For example, it i/
possible to carry out a'print run usihg only cartridge 114,
~ and during fhat print run, cartridge 112 may be prepared
for a different print run. When the print 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 fhen the blanket

cylinders 117 of cartridge 112 moved into contact with the



out two col our operation with cartridges 112 and 114 working in tandem To
.change printi-ng to cartridges 111,113, a notor 123 drives the carousel 115
and turns it on its frane 120, through [err] so that the cartridges 111,113
are aligned wth the web 2. Accurate positioning of the carousel may be
achi eved by steps (not shown). This rotation of the carousel 115 neans
that tkg web 2 nust be broken in order tol8hange from one pair of
cartridges.to the other, and hence this enbodinent is |ess

advant ageous wethaandt dcdrivedpppidedr to garxtridgesidsr byA PFHAE 17U PR
carousel 115 may be rotated cl ockwi se or anticl ockwi_ se, as desired. TE\&

AN A i oGl i R i i

comeet o0 1o SRS Py Fndet iy et PR e eSBh elE o

érzisvteoa?r g:}ig\%g%?ﬁ%m)g%r%ﬁf _‘%g’f.ﬂtf‘?é |1ﬁ€’rng 2hd%a’r’r%2ﬁ!%ﬁ lrJnl te _?2‘(2; g#he
YR J:}I?og i i SloPler@tildh t Palerd as&ﬁaﬁf\gg Wﬁ._l?;] ha ém

Fig. 4, i.e. ve may pass via epicyclic gearing [ may b
acted on by appAkind ifd Vedmdén. 131 enabling the synchro- nisation of the
drive. 19 The shaft 127 also has a further gear 132 which connects to a
worm 133 acting orreh ¢iwdmgehpeintidg toheastridgesc/111)113 2 s mbtot3b23at
one end of which is a . _ _ _

" drives the carousel 115 and turns it on its frame 120,

through 90° so that the cﬁrtridges 111,113 are aligned with

~ the web 2. Accurate positioning 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 ca_rt;zjidges' to the other, and

hence this embodiment is less advantageous than the

embodimént of Fig. 2. As shown by arrow 124., the carousel

115 may be rotated clockwise or anticlockwise, as desired.

The drive arrangement for the embodiment of Figs. 6

: ar:xd 7 will now be described. Referring particularly to
'Fig. 7, a shaft 125 (which may be connected to a drive
syStem for an entire printing system as discussed with

refernce to Fig. 4) drives via gears 126 a shaft 127, and

hence via gears 128 to a drive arrangeinent 129 for the

inking and dampening unit 122. The dri{re arrangement 129

' may be similar to that desdribéd with reference to Fig. 4,
i.e. the drive may pass via epiéyclic gearing 130 which may

be acted on by an auxiliary motor 131 enabling the syndhro-

nisation of the drive.



| i near actuator 136 and at the other end of which-is a clutch 137. The .
clutch 137 connects to a shaft 138 which drives a plate cylinder /116 of one
of the cartridges 111,112,113, 114. Thus the drive to the cartri dge of
this enbodinment is generally simlar to that described with reference to
Fig. 3, and its operation will thereforede inmmediately apparent. As gshown
schematically on the right hand side of Fig. 6, the shaft 127 nay al s
extend to the opmesi téh&fge D27t heLSer el allSurthedr i yeapnold@r whidng
and danpeni ng unit (not shown). A further devel opnent of the arrangenent
shown in Figonredts Eogsa Wwoem A3Bdadiing onncaarnerltnmm&ie_emelMunt iThe of
the cylinders within the cartridges 40, 41,42 (100,101, ‘102,103 or

111, 112, 1134cixint) wheedl ctuiys qfsmétcwiiisndeat moee enlinpéd yhich is a
conventlonal manner each tine a cartridge is required to be changed the
printing pobi‘!‘?%ﬁsaﬁ@mad:m%q&?ﬁe andcate the PEREEHENG. oft whiEh is

Therefore, in a sys dy|

provi ](cjedharF]aH'F%th% nt f ﬁﬁh?ﬁé%%ﬁ}?ﬁééfghggger aﬁﬁl}%d
can occur . ATRERS: iy BRAEE, . SEELANERS 10 b S e ke gAY 1 0
hanper contiyyiolsy; Pi4njjigy. ik th@y ?i@bfft%'efﬂe &é{-&ﬂﬂgs of ¢ &Q.s

Furtherm)re acartridge may be renoved ifrom a press -and reprace
cartri dge '@ﬂﬁé@irﬁdﬁt”dﬂsﬁnﬁéﬂﬂ e'&t:l.mila:: to that described with

reference to Fig. 3, and its operation will therefore be

by a

| immediately apparent. _ _ o _ L ' \J
| As shown schematically on the right hand side of Fig. |
6, the_ sh_aft _127 _may also extend to the._o__pposite ed_ge of
the carousel 115 _ to driv._e_ another inking_:ane. dampening.
unit (not shown). o | | |
A further development of the arrangement shown in Fig.

2 ( or Figs. 5 or 6 and 7) is concerned with the mounting of
the cylinders within the cartridges 40, 41 42 (100,101,
102,103 or 111,1l2_,113,ll4).. Clearly, if the cylinders
| were mounted in a co_nventional manner each_ time a cartridge
is reguiree to be changed, ._the printing positions would
reguire_ precise land_._le‘ngthy _re-setting_._ fl‘herefore,_ in a
system embodying_ the present invent_io_n_ there_ xn.ay be
provided an .arranlgement- for moving the blanket cylinders
easily into 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.qg. by a __di_ff_erent cartridge.



size, and brought-into precise running setting quickly and easily. In
this way, many changes nay be made to the machine with m ni nrum downti ne.
One enbodi nment. 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. 8.7 The solid lines represent the position of the cylinders when they
are prisw¥ing, the dotted lines when they @& not. One bl anket cylinder 44
is pressed into contact with its associated plate cylinder 46, with the
gears 79, 80 i FUFFRETMOER 4 Gc FATLTLIgR oMBEabSe XRMIERA { EOB! IR rPDeaskend

cylinder 43 (the, web.being {hen ni pped between the bl anket cylinders 43 and
44 to ensure .?R*F%%ﬂtﬁcg'fbw By iGRntTgege hawing fFwkindsys @€ different

b I NSt g4 | . mal | | ight f d ' i_ded
icﬁ;”‘_[ Eiﬁé‘ﬁﬁf;sﬂ% p%;ﬁ%esﬁa‘kéé?egﬁ*?na’?%% pRigp S:‘z i %%ﬁiﬁt ;% ’

[ [ Wi |
c§l I nders wi I?ag{f%'rmt i %lgl %ﬁ%s?ﬁ#bn lé%grsépggég%n%af%éﬁ d'géae%i %eo the

printing posinkachEnd)wi€l® hoathu® Sowhtife, contact pressures to their
associ ated plate cylinders and their co-acting blanket cylinder. To engage

the bl anket cylindine éfbddimeatofof hehe (eysitesersdd mBvEhg. the i 518RKEE! ©
so that its axis noves between positions B and A This may be achi eved,

e.g. by nountgyiindersnd3sé4t iatoummt tovt oifi doritesttyWwitherheesisb angh a
slot, wth one end of the slot corresponding to cylinder axis in position
B and the ot fheinradiacentucylinders is shown in Fig. 8. The solid

lines represent the position of the cylinders when they are

- printing, the dotted lines when they are not. One blanket
cylinder 44 is pressed 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 thén nipped between the blanket cyiinders 43 and
44 to ensure good contact for printing). The blanket
cylinder 43 then bears against its plate cylinder 45.
Normally, a slight freedom is pfovided in the mountihg of

‘ the blanket cylinders 43,44, so that when blanket cylinder
\_ 44 is pressed into.contact with its adjacent cylinders,
both cylinders will automatically positioh themsélves into
Itheir precise'printing positions by the reactions of the
'contact pressures to their associated plate cylinders and
thgir co-acting blanket cylinder.
To engage the blanket cylinders 43,44 one of them
(chinder 44 in Fig. 8) is movable so that ifs axis moves
between positiohs B and A. This may be achieved, e.g. by

mounting the end so the support on which the cylinder rests



way as to allow the cylinder axis to have freedom-fromthe 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 an®Xhe other blanket cylinder 43..The
ot her bl anket cylinder 43 is carried on a'gi voted support 141 which alJlows
the cylindem ai slo®,nmovdthl cprea ensst ofct shearsleF t [HATRBPRARE LR ¢ ¥R e
(not shown). The boundary of this hale does not infl’#-ence tp.“e axi %n

posi ti on vPEMBGRT hpxAReinc Pasitdon P jand nthepther WFOFMBrar? SHFhder 45
but does restrict the_gnou of venment_away, fromthat pl.ate cyli .
This per ni¥&Y a88ap°t Glgﬁé'nq%’& \fﬁ'«gﬁ‘#%ﬁk%’ff\%y?? n@%}’%g?ﬁ%&_‘%"l g{%}g 'dc;/ﬁq‘ ﬁd;lder
45 as bl anket, cyljnder 44 moyes {¢ oy B apfaal S97. bepgyeen

bl anket cy?kf?lﬁersié]?sana'%%f b%gcy#'?%gg?bﬁso‘g'ei_ng@ggl_e .]c')f?g#b\?\%g/?i nder 44
but not f h i ) P SANECIHYM BN bade® ShITuhdérefi£ot whth al so
be achi ev %gg&mg)un xﬁﬁgatélééjégﬁggrtgof 9che bFaﬁﬂgt. _§£§| i ngd%r 43 in a slot

arranged ;}fia{i,ﬁgf eNhR vaking! Eiace | igeratha#b BLANKEE! ELiindevenent

away from’ not hing hol ds".the cylinder 43 in contact with plate’
cylinder 4fgi inmMpes poEititn | $howhVahedottedoriinkdl, tandris sdsar ajutng

force which may be provided by gravity. It is required that the. 22
separ at i ngof ccortadduviithoitexcerdespbhdéngopdatel cylinder 46 and the
bthet bianket 'cylin_der 43. | _ S o -
| Thé other_.l.ol_anket cylinder 43 is carried. on a pj.voted W)
support 141 which alllows. the' cylindér axis to mo§r_e a_lohg a. |
restricted  arc .w_it.l.z.'l_.r'x an ovétsizé ..hoie (no't':. shown). = The
| boundary of this hole does not influehce thé. axis ipolsition'
.when the _. blanket .'cylinder 43 is in_ co.nltact with pl_ate
cylinder 45 but does resi:rié.‘_t: 'tl:ie aiﬁo;mt of. 'mc.:v_emen:t- away
frbt_n that pléte cylinder. This pefm:’._ts :_a gap to open
betweéh blanket cylinder 43 .a.n.d. plate cylinder 45 as
blanket. cylinder 44 moves to pésiti;m B and aiso a gap
' betw'eeti blanket cylinder 43 and 44 by cylinder 43 being
able to follow cylindeir 44 but not far er;oq_gh to mairﬁ:ain'
contact with it. A similér effect can also be a_chie_ved- by
mounting the support of the blanket cylinder 43 in ‘a slot
arranged | to allow contaéf _with plate cylindé_r 45 but
restrict movement away from it. | I1f riét_:hiiig. holds the
| cylinder 43 in contact wii:h platé. cylinder“;l..s it fnoves away
oh its pivoted support 141 unde:c_' a _éeparétiﬁg fo_rce .wlhich'

méy be provided by gravity. It is requiréd that the



the gravitati

separating force i.s reduced by neans of a spring 142 or other

onal - (or other) -force on the roll 43 exceeds this value, the

bi asi ng neans

such as an air. cylinder acting on the pivoted support 141. As shown in Fig.
8, the blanket cylinder 44 is also nounted on a bracket 143 which is

connected to

a lever 144 pivoting at point 145. Wen |lever 144 is noved,

e.g. bysd pneumatic system 146, to the po®2ion shown in solid lines, a
force is applied to blanket cylinder 44 which noves its axis against the

pressure of pFePREAting fREper shauldkingbrexceedapddhreshalsh valyee. ifie

printing posi

pl ate cylinder 46,

[ . . The. bl apket lind 44 abuts i
?Rd al tsﬁ contftééggngﬁé;Biﬁ@ngl §Wg¥°_lé€ﬁﬁ?{1d§?fég?°i‘g?§%ggﬁ°]ﬂt a?id S?gg&gfe
er n . c
acﬁi e\?ed is ﬁl: l?lié§| Vg%lé‘éér %ir?e?er?f ﬁ%té'm%eagéﬁe%%sfﬁf ’Fﬁ&_"ﬁaa et" BT nder 8 to
hei dj | | [
bosi 11 on (andPEing (1825 o Gerds WOMIEN] Heafll CERCHD Ubrl 1Y Bpfinger |

Thus, by proVadi{itg "&RNEhé b1 vEYed Is #t ifg, cylinders into and out of
printing position, and neans for the other cylinder to follow over a

restricted di stanckscshowal lied #4gf 08¢e thea®ldtiltet atyli8dePN'44008d t §9goand

sl ot or hole

limts at the "off" position, printing nay be di sengaged and

re- engaged quiakitedinon sanpracketedddf which disf foormected tto dgeldoer bess

installed in

the press. That 23
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 position

B towards position A (i.e. the printing position). The

.blanket cylinder 44 abuts its plate cylinder 46, and also

contacts the othe: 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 controlled forces moving them into
position (and no longer by the influence of their mounting
slots or holes).

Thus, by providing means for moving one of the
cylinders into and out of -a printing position, and means
for the.other cylinder to follow over a restricted distance
controlled by force reactions, at the "on" position and
slot or hole limits at the "off" position, printing may be
disengaged and re-engaged quickly end simply, even after a

different cartridge has been installed in the press. That

a

-



Is to say, the system provides force | oading and self- setting. ldeally
the cylinder should run on a continuous surface, and this is.best: achi eved
by cylinder bearers (to be discussed |later). The printing machi nes

di scussed with reference to Figs. 2 to 7 thus generally permt printing to
occur continously, but also permt chan% of cartridges to be nade w,th
gui ck and easy establishnent of the precjse settings,required. Thi s M
very i npor tifht tPn FP%¢ nitdi& gSUBHA™ i‘?fé‘?"igesf hé%ﬁ%nb@ﬁg#f‘gsm F’ﬁlﬁ%s 2

is particu-_lar applyicahle ..to sihgle. _colaou i.ncl uding Lack .
printing. ﬁ%‘&@% soggﬁﬂiﬁgatﬁ'}ee t‘@'g%ﬁfﬂ" %#‘gﬁg"fim(;fug t rbu%hcf’?‘é:n%“)ous'
difficulties /..0CC I Vg4 "gj:qz%ﬂ | I ag i and
a large ndhBer _%é)' c%&??rﬁﬁg%sign(?&l nki ng iargr?(f}gab%%%ﬁ%i ﬁgézn.%;z/.gbg?gne
necessary. Jd Qi &fggghl teérystrate a design of cylinder which is
particularly useﬁ ultn the present invention. Each cylinder. has a core
150 of a given Sige tgriMteimg ' inBcHinés OfdLbdhsseag witickieFwenty ko
fitted, as desired. Fig. 11 shows a cylinder with a relatively thick rim
unit 151 arids g. 212toho%s thuyl igeweralliy spemhiti etinting rdon oecurl52.
By interchanging the rimunits the effective dianeter of the cylinder can
be changed contirmusiyeobiutg also cpermit0 changeshcofr cagtridfes rtm brit s
151, 152 are anti-corrosive (acid gumin the danping fluid may ot herw se
cause corr owdsn) wikh r awdalt endt heasymestakliskment| & the precise

settings required. This is very important in minimising

down-time. The arrangement shown in Fig. 2 is particu- W,

larly applidébie to sihgle'_ colour (inciudixjg | black)
printing; 3If is 'also"ap:plicable to colbﬁr prinﬁing |

although -then"dilf_ficulties" ‘may occur in_ ha\)ing common

inking and damp_eﬁihg traiﬁé, .'and a large number of

cartridges and inking and dampehing | trains .m'ay become

heéessary . | : | | | | | ..

Figs_. 9. and 10 illustraté a design of éylinder which

'is particularljr useful in the pré_sent_ 'inven.tion. Each
. cylinder hés'a éére 150 of a giﬁen éize td.which fimlunits
| of différing thickhesses' hay be fi'tfed, as. desired. Fig..
11 shows a cylinder with a relatively thick rim unit 151

and Fig. 12 shows a cylinder with a relati\}ely thin rim

unit 152. .'By interéhéhging thé rim. units fh_e effective

diameter of the ;cyl.in.de'r can b_e changed, | wi'_thoﬁt removing .

thé core 150 ffoﬁt the press. .The r.im_ unifs. 151,]?55 are

anti'-cor.rosive' (acid.gum in'the damping fluid mayl othle.rwise_

causé cdrfosi'én) : and removal of the' rim units also allows

-

>



24 the core 150 fromthe press. . The rimunits 151,152 are anti-corrosive
{acid gumin the danping fluid nay otherw se cause corrosion) and renova

of the rimunits also allows easy naintenance. As shown in Figs. 9 and 10,
the rimunit 151, 152 supports a printing plate 153, connected to it by

clips 154,155 which enable the printing plate 153 to be stretched around

t he cyliader. Figs. 11 and 12 al so show the Z2hd rings 156 and cl anps 157
at the end of the cylinder for holding the rimunit 151,152 onto the core
150. The rings 15thaccoxe bb3Q efromo thes upressvot Thet almomndits hkS51,152 are
cylinders, as has been nentioned previously. Note that the rings 156 are
siightly thicker BREh-CRETPEAVEN( §§i45s‘,1'!5¥9 the: dampingi £luidi mpyyosheswise

f responds. exactly w,th.the outer surface of the printin | at e
153, Thi (S:O;ppl ot RBRE hSOTEREOM)y AR TRROVAL (RE pEhEN (T Absf'?@%ﬁ | ShbRpallovs

8711282 (publishe 330) and describes matter al so descri bed
I n that applicati%%gpgﬁ%%ﬁg?ﬂéﬁgg'UK Pat ent Application 9007982. 3-

(‘publ i shed under No. 2%%38 £N4n9 4.3 (QHB'Hihed HQdQE%ﬁb r&§?9%$i2152

were divided out of ‘87 and al so scri be matter escri edu Im t

application. j i r a [ LAN 7112
007082, 3 and 908%%%%{99 dci%%%gﬁéé) 5&%&%%" preiah'f‘ia%té:bgp;%‘gat%s% clips

conprising a plurp$4};¥550fhich enable the printing plate 153 to be stretched

around the cylinder. Figs. 11 and 12 also show the end
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 beaiers 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.

This application has beenldivided out of UK Patent
Application No. 8711282 (published under No. 2190330) and
. describes matter also described in that application.
O Furthermore, UK Patent Application. 9007982f3 (published

under No. 2229139) and 9008384.1 (published under No.
2229141) were divided out of 8711282 and_ also describe
matter described in <this aﬁplication. Attention is
therefore drawn to applications 8711282, 9007982.3 and
9008384.1



array for printing ayweb feedable through the array, each
lm tli“lﬂ @lﬂ!ﬂ nmeans for transferri printing nmediumfrom’a unit for
rlntlng medium to the web, the neans |nclud|ng at :
| east one printing cylinder which is adapted to contact the web the at
| east one prlnﬁﬂdﬁﬁﬁgllnder of one of the cartridges having a dlffereoL
ci rcunference fron1that of the at | east one r|nt|n8ri§ﬁllnder

| east one ot hér of tWEPt%ﬁ?rPﬂb%Ei“%u%BP?ﬁ% us nCou BgdePéP€ﬁﬁi 8@

o The web +s idbeg %8’ phoBREEY So5 el 1o Hind £hEARBLe, ERTLIEN

di ff Nt t

apparat us Zlufﬁ:?l’ge Ciék*? o rapch VRGN, BUGRE N rorl (ckBBsgerrang

claim 1 wher ey 6ac £ ahbhiydae mﬁt&ouwi@kfadr%mgmn%or &9 bREnting

prlntlng cylinders and two plate cylinders there are ast t wo

the units for GRYAILR NG PriHY | R@HTEdkHE Abah@aSinelediM (?t QR 0m§a§'tdeoﬁfe-
the array to interact with the plate cylinders on that si t he array,

and at |east opFridtiing cADiN@EPSwhechi A aiddpeedr tay do@mamiuermé webhthee
plate cylinders on that opposite side of the array. 3. = A printing
appar at us accoladi nheastclenen grinkingi rcyddoidenar ofi dgte ha$ ndmnscéotridges
controlling novenent of the printing cylinder(s) between a printing
position and ahavfngfﬁkdmﬁfgnentiOhrcumﬁereechfEmm\mﬁatAQf'tHEpatnﬂEEQt
apparatus according to any one of clainms 1.
one printing cylinder of at least one "other of the
| cartridges, such that in use, the different sized cylindera\l
provide printing of respectively different print repeat-
lengths, and the web is printed by at least some of the
cartridges with the different sized cylinders being
simultaneously present in the app ratus during that
printing. | | | |
2. A printing apparatus according' to claim 1, wherein
each cartridge has two blanket cylinders forming the
printing cylinders and two plate cylinders, and there are
at least two of the units for containing printing medium,
at least one unit on one side of the array to interact'witﬁ“/
the plate cylinders on that side of the array, and at least
one unit on an opposite side of the array to interact with
| the plate cylinders on that opposite side of the array.
3. A printing apparatus according to claim 2, wherein

each cartridge has means for controlling movement of the

printing cylinder(s) between a printing position and a



to 3 wherein each-cartridge i's detachabl e from adj acent cartr
array. 5. A.printing apparatus accor di n%to any one of clali L’mﬂ m,ﬂ ’””",
wherein the cartridges are fixed and t r each unit is novabte oL

permt the unit to interact successively with at least two of the

cartridges. 6. A printing apparatus according to any one of clains 1 to 4
wher ei nevhe or eactithdravrs gosdariomnrklidtalvearto ittgewebie novable so as to
permt the unit to interact successively with at |east tw of the

cartridges. 7. A.pri it ipuiniing aappaxatus dacgordingato énywomeciof tdiaims 1
cartridges are novable in the sane direction as the direction of novenent

of the or each welfo 83 whexeimteaghamantridgeicésr dekpchablal firom wijagent
the cartridges are novable, at least initially, in a direction transverse

to the direction GPrmﬁﬁgﬂﬁﬁ igy thee aF®a¥ach web. 9. A printing apparatus

according to clai 2Qere| t he cartr| es for rot at abl e caro sel..
US a 4if

A printing appara fACRRTPTRE e ?nanglgpﬁt W?
the or each unit 't%C|4u3\'§iser a1r ntﬁké"gcép%%&%eélaré‘ ?%hgékl r?gﬁ%@ﬁtﬁd.mit

according to cl ai e or eac nrt
uni t. is movable so as to permit the unit to interact

successively with at least tﬁo of the cartridges.

.6. A printing apparatus according to any one of claims 1
to 4 wherein the or each unit is fixed, and the cartridges
are movable so as to permit the unit to interact
successively with at least two of the cartridges.

7. A printing apparatus according to claim 6, wherein the

- cartridges are movable in the same direction as the
direction of movement of the or each web.

8. A printing apparatus according to claim 6, wherein the
cartridges are movable, at least initially, in a direction
transvérse to the direction of movement of the or each web.
9. A printing apparatus according to claim 6, wherein the

de cartridges form a rotatable carousel.

10. A printing apparatus according to any one of the
preceding claims, wherein the or each unit includes an
inking source.

1l. A printing apparatus according to claim 4, wherein the

or each unit is an inking and dampening unit.




