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1 ik CM 2329 A DRIVE $¥shsm)

. FOR A PRI'NTI NG MACHI NE THI' S | NVENTI ON concerns a drive @ys‘;em
~ forf a printing machine of the kind used for printing a design or MWs

i nf orrmati on onto paperboard box bl anks and including a print cylinder and
_ inpression roll rotatable on parallel axes and formhg a nip for the
‘introduction of a blank upon which the design or inf @328 is to be
printed, and an anllox roll rotatable in engagenent with the print
cylinder to apply a printing nediumthereto. _ :
Conventionally, In a typical machine line for the production of printed
paper board bl anks, there is provided a‘? '@}-‘f eed conveyor, one or nore

f | exographi c printing nmachi ned DRIVE Y # e cutter and a machine for '

fol ding and gluing the bl amR ®o PRIDETNEG MACHENE and col | apsed paperboard
boxes, The machine Iine may include several flexographic printing machines

arranged in series | I it be BRI RY ' unti |
recently to provi d-elriaJﬂs tgltiﬁlg‘:gllme ar%@gﬁﬁgePgﬁl‘% %%r%tdr Wi tghﬁﬁli&%;{r; stor drive,

and a Spuh&{%hee otrfaJe“k{nu“Giéag 8RR Re d8Skh! Br MREMDRIN BGed hus to

synchroni se drive to the various machines. Such an arrangenent

suffers fLHapadBerd 855 BrhRS teAd SinklingS BUPrife ¥y Bndére ahdiany ithpresdéd at i on and
cannot achieve -high accuracy of drive register. Also, the use of spur

gears whepollprdtatdblg ohi pafeldres whstlopigsy o anddot ehrinchadecen cal | ed
"barring marks™ and.poor dot gain owing to the sonmewhat unsnooth operation
of the matha ndenkwbpon dhichethet Hedpgyhorairgprmagearis tuoabe. printed, and

an anilox roll rotatable in engagement with the print cylinder to apply

a printing medium thereto. -

Conventionally, In a typical niachine line ror.the.
production of printed paperboard blanks, there Is provided an in-feed
conveybr, one or more flex_ographic‘ printing machines, a rotary die
cutter and a machine for folding @nd gluing the blanks to produce
formed and collspsed paperboard boxes. The machine liné may

_ include several flekoéraphic printing machines ax_‘ranged n serfes in
the _line, and it has been common practice until recently to provlde. a
single large DC electric motor Qith thyristor_‘ drive, and a spur gear
train running through the entire machine line thus to synchronise the '
drive to the various machines. Such an arrangement suffers from the
disadvantage that spur gears are noisy in operation and cannot achieve
high accuracy of drive register. Also,' the use of spur gears when
printing fii_:e grade substrates, tends to produce so‘—called "barring
marks" and poor dot gain owing Lo the somewhat unsmooth operation of

the machines when driven through a spur gear train.

Such conventional machines have been used for producing

- I e L



Such-conventi onal machi nes have been used for producing

¢ - 2 - CM 2329 ° box blanks with sinple printing

- requi renents where accurate register is not essential. The bl anks pass.
through a line of machinery. of this kind typically at speeds in the region
of 300 nmetres per mnute. Therefore, where close register
fine printed corrugated cases mereéieqU|red It was Essgﬁﬁﬁry to produce
pre-printed liners wusing a flat bed printer and t hert't nd the liners
subsequently to the box bl anks. - More recently, a drive
system was devel oped for continuous flexographic printing machinery in

- whi ch eagdl Riddis' Bth (RGN fagmlc fhereddl sOhdRNa s G

m cr opr ocessor-con servo notor drivin irt@%ree rotary .
menber s {shpou@bseacial.” i @iann§|ﬂa§§|tn9&?gh8at fines o%aa%bmh&ty ¢ ot her and
nmore accurate register control. In general, barring marks and poor dot
gai n wergndosyplcaiyeaddypdels lM&ﬂeQ‘fez,th of I:mprmu&ds et Ringyst em but a further
di sadvantage remained in that the three rotary nenbers of each nmachine are
. geared together at a fixed ratio. It I's known that the corrugated board
upon which the inpression is te be made can vary in thickness, and:the
‘printing plates orTherefares whdrehcloaer yeglbkeri fingepniatedpsoprnigated can change
after a period of use. Qher factors can

cases were required it was nccessary to produce pre-printed liners

uslng & flat bed printer a_nd then to. hond the liners subsequently to

ﬁhe box blanks.

More reccntly, a d:lve bystcm was devcloped for
contlnuous flexographic prmung mdchmery ln which each printmg
ma_chlne In 2 line was driven by a separate microprocessor-controlled
brushless DC'servo_ motof driving threce rotary members through a
train of helical gears. thus facilitating smoother and more accurar.e.
register control. In general, barring marks and poor dot gain were
overcome by the use of this improved drive system but a further
disadvantage remained in that the three rotary members of cach .
machine are gegred together at a fixed ratio. It is known that the
corrugated board upon which the impression is to be made can vary in

" thickness, and the printing plates or st.t_arcds which carry the Image to
be printed can change after a period of use. Other factors can.
determine the effecﬁive thickness of .the printing pla;:es on the
cyilnders such as the double-sided adhesive tépe commonly used ﬁo

attach the plar.és to the cylinder.

These varying or changing parameters can affect the

peripheral speeds at key points in the machine so that, for example, if

ks



det erm ne t he—effective thickness .of the printing plates on the cylinders
such as the doygl Mkﬂ?ﬁeﬁﬂ&ﬁ&dve tape comonly used to attach the plates

to t he cylinder These varying or changing paraneters can
af_f ect the per ||MH“H|IH“HH(’H at key points in the nmachine so that, for
exanple, if . - 3 -

CM 2329 the pri nting stereo th| ckness seduces, then |tscmez3weral speed .
Will reduce with respect to that of the inpression or conveying roller,
resulting in a shorter print length on the board. Al so, when the di stance
bet ween t he tbeapriotiaf steesp ahickhessi ngduess,i temr dts erzriahdral psheet willcyl i nder
require adjustment owing to a different board thickness, then a al n t he
peri pheral sgeéagevw!tthu FESPREt rkacHiateoh the n&tpfeﬁﬁpéh@d coBveaLdral

resulting an incorrect print length being produ An
object of th&eppridamn hARFIwnProt EogHbndEhe ltﬂqr(?e Al5ae erher shea

t di t t t l.i'nd
ol | and | nielorons DEFHEeh, bR Totatiare) aRbhilonet ImprSiulpArales B
bl ded di :
problems ar ¢ SYhatAnt by UBLASI AUANGE CBe s o aptrerons, nodBiOrdi N0

I's p a  pr i fig®maéh I'ne "having

rotary menberg ﬁz&@%%@g in% dﬁgxpﬁ&ldt @ @st @n@lmhe REGTS QPe k!

~rotatabl e on para axe rmng a the introduction of a
sheet of mat ghhathd#ORW mrﬂhsl?eéﬁ?shﬁﬂltﬂ{g an lncorr(_u_. print length being

produced.

An object of the present invention is to provide a drive
system for a printing mach_!ne including interactive rotary print
cylinder, impression roll and anilox roll, in which the aforementioned .

'dlsadva_ntages and problems are Subéta:xtially avoided and overcomic.

According to- the prescne invenuon cher‘e is pr0v1ded a. _
princing machine having rotary members ‘“CIUdmg a prlm.ing cylinder
and an impression roll rotatable on parallel axes and _form!ng a mp :
for the introduction of -a 'sheé; of material upon which a design Ot. &
information is to be Dl_".i_nted, and'an anilox foi) rotatable in
_engagement with che. print eylinder to app_l.y .:_a ﬁrinting-_medii_,rﬁ' "_‘-'_f_.-f.
theretb;. characterised In that a drive __sys'te,'n for ‘the machine includes :
separate drive motors connected 'indlvl'dna'ny to tlle'pfint 'c.ylinder', the
lmpressnon roll and the anilox roll rcspecuvcly, and in that. ca._-,h;;;--

motor Is further connected to a separate specd com.rol]cr

© * An embodiment of the inventlon will now be described, by way':_':": :
of exam.ple' only, with reference to the aecompanying schemet.lc'__._

drawlings in which:-



information is.to be printed, and an inking roll rotatable in engagenent
» .with the print cylinder to apply a printing medium thereto; characterised
in that-a -erchi ne conprises separate drive notors
-‘connect ed i ndivi dual |y. é&mgcari-nt cylinder, the inpression roll and the
isnki ng rol ' reHp ‘\“‘ﬁ“\i*n_ﬂ that each notor is further connected to a

‘separat-e speed . An gnbodi nent of themmyszgion wll
now be descri bed; exanple only, with reference to the

acconpanyi ng. schematic  draw ngs-in which:- - 4 -
CM 2329 R Fig. 1 shows a typical machine line for producing
formed but col |l apsed paperboard boxes. - Fig. 2 illustrates a

Known form of drive system for a flexographic printing nachine of the
type which may be incl Biged ishows acéyniesl meshinentiahifae producing fopmediuci ng
formed but col |l apsed paperboard boxes. and Fig. 3is of simlar
. view to Fig. b8t cpllensed pepgrboend ibpges.syst em made in accordance with -t he
present invention for a flexographic printing nmachine of the type which
may be included in the nmachine line illustrated in Fig. 1. : '

Fig. 2 illustrates a known form of drive system for 8
flexographic printing machine of the type which may be included in

the machiae line illustrated o Fig. 1.

and Fig. 3 is of similar view to Fig. 2 but showing a drive

system made in accordance with the present invention.

In a typi'c.al machine line there may be provided an .
ln-fged or cbnveylng unit 10 having a pair of ro!ls__ 11 forming a nip
'. to tfansfer successive board blanks to a first flexographic print _unit
12 which Includes a printing cylinder 13, an impression roil 14 and an

anilox. inking roll 15.

The production line may then include one or more further

flexographic print units such as that i{llustrated at 16.

After the final print unit there is placed a rotary die

cutter 17 for cutting and/or creasing the printed blanks, and having a
'- ror.ary.die drufn 18 and an. anvil cylinder 19. F‘inal_ly 'a machine 20
may be provlded for folding and gluing the fiaps of the blanks to

enable them to be forméd into formed but collapsed boxes.

Referring now to Fig. 2, a known drive system for a

k]



In a typical nachine may be prow ded an in-feed or conveying

. .uniit 10 havi ng a pai.r 1 formng a nip to transfer successive
*.-poard bl anks t This raphl c print unit 12 which includes a
‘printing cyli nd MSI on roll 14 and an inking roll 15.
Fhe production. I cl ude- one or nore further flexographic

print units such as that illustrated at 86- CM/®32> the final
"print unit there is placed a rotary die cutter 17 for cutting and/or
“creasing the printed bl anks, and having a - rotary die drum 18 and an anvil
‘cylinder 19.flExogrephic prisging Hé":ZG“S"WaWTEEStp?fom ﬂé&!ef brushlesy iR sgrp gI ui ng
‘the flaps of the Rkl anks to :
OV 2320 oHEBFEF AT PoaReanainews 6 F6EbdEvE e o Uodssy Hie

Referring now to Fi wn drive sy st emfg,‘ij a flexographic pr| nting

“unit m ght &ﬂ@\“&f‘hg‘?’a Tﬁ:ﬁ%rgcﬁ%ﬁ%‘:fg Bxsteng, not or 21 controlled by

~an-anal ogue DC servo drive unit 22 under the command of a m croprocessor,
“control system 23. : The notor 21 may drive, through a train

of gears, the. shaft 2¢nofnbfie PIifk cle\I,é’ld frod trdii€oPt of the
-cyl inder its shaft is conrﬁect ed vrlﬂay fl ﬁm eadrA\ It’rlal‘r)l %%SB taﬂ:e drive
shafts of t&lﬁ;ftm @F SeHeNpFiAt |cyiiﬂdé‘:nd3t hes.cl Btk raahér%hdlo‘% the cylinder

. fts shaft is connected via a further gear train 25 to the drive shafts

of the impresslon roll 14 and the anilox roll 15.

' -In accordance with the invention, an improved drive
~‘system for & flexographic print unit comprises three separate
“grameless” brushless DC servo motors 30, 31 and 32 each connected -
- ‘directly to the shaft of one of tﬁc rotary members 13, 14 and 15.
No drive ti-ansmission gears are required since each motor shaft is
. c.!lrecﬂy'coupled to its respective cylinder/roll shaft. Each motor is
" connected to a.separate digital.speed controller 33 all of which are
under the cémmand of a microprocessor control system 34.
" Preferably, an optical fibre-communication network represented by_'
Itnes 35 will exist such that the microprocessor of control system 34
will maintain contro! of all of the flexographic printin_g machines and
indeed all of the other machines in the line such fhat the operation is
- gynchronised to optimise pdrfortnance. The microprocessor com:rol_'
system will produce real time position demand infdrniation’ for each
brushiess DC servo drivé, via the high 'speed fibre .optic
communioations link 35. |
*  The DSP-based digita!. drive will also be used to provide

" accurate positlon way points allowing the anilox rolls to be raised to



I n accordance Wﬁ,—fan I nproved drive systemfor a
- fl exographic pri unit conprisses three separate "franel ess” brushless DC
©..Servo notors 30, ThBSherkiels Vo aeam connected directly to the shaft of one of
‘the rotary menber ; 5. No drive transmi ssion gears are required
since each notor § H dttly coupled to its respective cylinder/roll
shaft. Each notor IS connected to a sefarate djgital spS&dZé@ﬁtrol | er 33
sall of which-are -under the command of a microprocessor control system 34.
Preferably, .an optical fibre comunication network represented by lines 35
W Il exist “such ihat' ‘the m croprocessor .of 'q%rol system 34 w. |l rfaintain
“control of AMINEING Besiylant PKCLSYYi RPTHY APSRAITS N YMGedPUsi | of the
ot her nachines j.n.the |i e SH_ICE tha&é) épe- oger?t on is synchronised to
optim se pe'_rl?%' & BOTYE epr"5c g _rSt i lBi“I’SSystemwi | I produce real
time position denmand information for éach brushless DC servo drive, via
the high speed fibre optic communications |ink 35. - ' o
-6 T 3 B39 in each digital DC dvd BIPebREdud ghisal drive
systemw || also be used to provide accurate position way points allow ng
-the inking rigifbémaioReto lcdnssl [t8 $whNlocAY HARKién WbnifolPEReRE! phugontrol | ed -
~instants in time, thus permtting accurate single or double stereo
| nk-ups. -providing acclrach riglidez| cOiirobr vahdr custrol |dysuan hbs sthe
information to control its own |ocal -position control system thus
provi di ng acubiiitle to vary Infinitely the position demands sent to individual

;drives $0 tha't,- in e_ffect, an ."elcc.tronic géarbw'c“ is ln_trdduced
" allowing the operator to set the speed relationships of the separate
:' drives Individually to a virtual master reference.

7 The Intelligent control sysuem-w'i'llilaucor_naticaily switch
thé'-operat,lng mode of th'c-a.ni.l.ox roll driveé between an Idle mode
‘and & veloclty-synchroz{isat'idﬁ-_mbde as the mééhlx__ig. ”passes through a __'.
='pt"e-ftiel"_inet'l ‘crawl speed. Th'c_':t'-gfore,'.below thls crawl speed, the '
-anﬂox'-:ro_ll will .idle so tha't. .the. Ink _d_.oe'slnot :dryi.o_.n the anilox roll.
- Above this craw! speed the ani.l(-ax roll will be .veiocity-synchronlsé_d-__to'

the virtual master.

Since each ror.ary me:mbe'r gfn ea'c..'h'. _ﬂriﬁting machlné Is .:_ .
‘is'eparately driven by an In.cll.ep-er.xdcnt'lmotof,“'elcj;_ctrbnic specd co_rfi'trpi-.:.-- o
:m'a_y be imposed upon each mé.mber, and its .spgégf_ ic speed of rotation
"may-be set by the rﬁic;bi)ro_ce'ssQr control s.ysté.m.' In operation, '_i:he )
';speed of the prfht cyiihder is .prcdetérmlngd, ".a'r_xd those of". the
- {mpression roll and éﬁllo* roll are set _accord_ingly' to com;iensaté-:'__t_.'dr .

. . any devlation in board thickriess or printing plate thi'ckheés.-



register control. The ¢ system has the ability to vary infinitely

’ the position sent t | vi dual drives so that, in effect, an

" "electronic gear ced al | ow ng the operator to set the speed
rel ationshi ps oﬁﬁm rives individually to a virtual naster
reference. . nt el I'i gent control systemwl!| -
automatical ly sw e operat.ing node7of the inking r M/ 282%es bet ween

an i.dl e node and a vel oci ty-synchroni sati on node as the machine passes

through a pre-defined grawl sFeed Theé_ef ore, below thjs crawl speed, the
inking roll will idle S8%t¥& of REPRERteqaMSieRs MPjorsnand, digiral ﬁ{:']“’PéI B

Above this CWV\L ﬁQﬂ?&a&aHﬁ: pr}htﬂlggrvﬂgkht%l lwxﬂee}féé{ CLt(%ﬁﬁ%%fhl’Opl ggﬂ to

the virtual naste 'hce each

printing rrathbeerdcs an&e:aaastgjie\écéif 'ERY ﬂgétrbﬁﬁggmet‘é HR! BFacifg o0t T on ©

speed control may be inposed upon -eac I'ts spec %peed of

rotation mmddpendeht sheed @ntigt! SIPERE EmPPEssiANEIP! ation,
t he speed- .of dtphe prlgnptéecyl |nnder i's prg’getsgrm%edang%%&tgﬁgds %R e

- 7 - regbtet38ScurabfPURE HeOsbtadhdd 3Rang i i LRl 'or%ﬁlé?tse?f&mdi ngly
to.conpensate for any deviation in board thickness or printing plate

t hi ckness.  drives permitting Higkerupesitibn JepmiprbgortioraTegages notors and digital
drives in a fI exographl c printi ng machine will ensure i ncreased register
An operator u)ill be able to adjust the impression roll and
anilox roll speeds by a simple data entry on I.he mlcrOprocessor
' ontrol system DaLa will be entered representing the actual printed
length and t:he required prmted length and the computer will
"calculate and determine the speeds of the tmpresslon and anilox rolls

g -accordlngly.

ﬁxrthermore, the use of fra:rteless.motors without gc_sr or
other drive transmission means simplifies the. m'énufaccuring process ef
".'the machinery since expensive gears are avoided and replaced by
: simple bearings. Also, the avoidance of gears .overcomes the problems

' 'o.f backlash and unsmooth and noisy operation.

In a line of machines such as illustrated in Fig. 1, the

print cylinders of the several print units will be operated under

':positlonal control, i.e. phase synchronlsed thus to ensure reglstration'
'between the machines, whilst the impression and amlox rolls will be

.-operated under velocity control, ie velo_city synchfonlsed and as such

"will rotate at a velocity to match that of the prl'nting cylinders.

-

As can be seen from Fig. 1, an entire machine line may

3



accuracy andw’e f1exibili ty due to the precise
~ independent speed coptr @platede i npression and inking rolls. Geater

regi ster accurg ined owing to the use of digital servo

drives permttir ion | oop proportional gains. . . -

Ah operator wl | just the inmpression roll and,_inking roll

speeds by a'sinple data entry on the n’i‘cﬁo’-processor‘ COnFMIZWstem Dat a
~wll be entered representing the actual printed- | ength and the required

printed | ength, and the conputer will calculate and determ ne the speeds

f the i - i inking.ralls. ' . .
IC:)urt hgr Im)mr)(raet;s% ngﬁ?gﬂ(‘#&f lr’g?n%ﬁlr gén ﬁo?‘?)fcgag“"%o%? r gggrrnr&l SEEREP osrq ve
t c . g . . . aachi
Si nce expeno eI Teddctied i ERHULEENES 16, (e GRERIE) of MelBE" 'S0

-the avoi dancg, &g Q%ft?oﬂ\é%cggﬁéra}ﬂr}e ;mpp&h%s a-toéz,b%%haahnmwpmgoth and

noi sy operation. o . ine of machines such as i trated
in Fig. 1, tédhnectdd Bd on¢l bNARE Seféral hRiveenREsts Bithit theNkysied.| | TIe -

oper at ed under positional control, i.e. phase synchronised thus to ensure
regi strati onsystémt preeideshHegibidhiopaaromiohsdl bhd ekemedsiaeourdtd pAking rolls
‘W || be qperated under velocity control, i.e velocity synchronised and as
such registration prevliously not possible with-si@igle motors drivingly CM 2329

will rotate at a velocity to match that of the printing cylinders.
- ~ connected to several rotary members. :

Whilst the i:-wenl.ion is particularly applicable to
' flex_bgi-aphlc printing machines, it can nevertheless be applied to any
_machine In which several rotary members are provided which must

" Interact one with another and/or with a substrate to be processed.



As can be seen fromFig. 1, an entire machine line may be controlled by a
* single mcroprocessor control system 50 conveniently connected by optical
" fibres tothe plurality of digital speed controllers generally indicated
at 51, each controllably connected to one of the several drive notors:
within the system The system providés flexible operator control and

extrenely accurat e fStration-pgevi ously not pogeifg®Eanith single
nmotors drivi y conpe several rotary -menbers. Whi I st
the inventi omns appl icable to flexographic printing '
machi nes, it be applGleaitM® any nmachine in which several
rotary menber |ch must interact one with another and/or
Wth a substra e to be processed -
9 - CM 2329 - ' - CLAI VS 1.

A printing ITB.ChI ne having rotary members including a printing cylinder and
an |rrpreSS|on rol.l rotatable on araII xes and formng a nip for t he
i ntroductionlof a sheef* BFInfHBeFI2q "Eu"p§ﬁ‘ Rty H‘é'srf“beﬁso’r’“‘lhh‘k glgrrﬁt ion is
to be printed n i.nki-ng rol.l rotatabl .y w.th the print
cylinder to BHB%K cxdindfE i3t AR dTATSSt e mk‘gclhgl ag‘?é’rl i FEYAat . a drive
system for {Rs fheh amﬁﬁpﬁm ftFo fcqwnaafhdgﬁe ¢ gkt -.gpngs&tmcao the

print cylind ression ro and |ng rol pectively; and
in that eacha design or information is to.be printed, and an anilox roll rotatable

in engaéement with the print. cylinder to apply 2 prlm:!ng. medium
':'“thereto; characterised in that a drive system for the machine includes .
separate drive motors connected to the print cylinder, the impression
" roll a-riti the anilox roll respectively; and in that cach motor Is further

connected to a separate speed controller.

2. - ‘A printing machine according to Claim 1, further
characterlsed In that sald separate drive motors are frameless
brushless DC servo motors each connected directly to the shaft of

one of the rotary members.

3. A printing machine according to Claim 1 or Claim 2,
whereln- each sald speed controller is a digital speed controller, and
all of which are connected for operation to a micro-processor control

~ system.

4, A printing machlne accordmg to any preceding claim,
"'being one of a plurallty or printing mdt.hmes in a line of machinery

wherein each machine is connected to a separate digital speed
| cont::‘oller each of thch is connected to & common micro'—pr.ocessor

control system -adapted to control and synchronise the operatlon of .

* [ L M H *
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fmtor I's further connected to a separate speed controller. 2. . A
printing machine _accordl ng to Taim 1, further characterised in that said
separate drive lbelfkealaaldess brushl ess DC servo notors each
connected directk m one of the rotary nenbers. 3.

Igrta

A printing machi Cla|m1 or aim2, wherein each said
speed controller 1s a speed conti®l+er, and all cM/2d2eh are
connected for operation to a micro-processor control system 4..

A printing machine according to any preceding claim. being one of a
~plurality of r| nti machines in a line of machinery wherein each machine
i's connected p&“@g&i%t‘ﬁaﬂ}'@?%al speed controller each of which is
connected to a- comon ni cro-processor . control system adapted to control
and synchroni.se the operation of

n’B.(];gl ne acc:](\:/{)ragizgg tot : aﬁlryni? %cqhngaaccovﬁﬁ’tget% o 8F GH%‘EI ntsi)pg
cont [ ol SYS\ Ssr8i QRE TR itotBlshs BhHED! ke di ObblcaRopd! SogL 7oLl ers

by optical fibres | i ne according %8 ny one
Of._ Claims 3 plurality of digital speed controllers by optical fibres.’ '

'6.. ' A printing machine qccording to any one of Claims 3 to
B, wheretn said micro-processor céntrdl system is adapted to produce
real time position demand information for each of the separate drive
motors such that this informacion may be used by each motor to
control {ts own locai position control systcm, thus';')r'oviding accurate

- -reglster oontrol.

7. ' A printing machine according to Claim 6, wherein the-
" mlcro-processor control system is adapted to vary infinitely the
position demaﬁds sent to each ihdividuéi drive motor whereby an
operai;or can set the speed relationships of the separate drive motors

Individaally to a virtual master reference.

8. ' A printing machine according to ény one of C_la_ims 3 to
7, wherein' the micro-processor control system is adapted to switch
-the operating mode of the anilox roll automatically between an idle
" mode -an'd'_a velocity-synchronisation mode such that a crawl speed the
"anllox roll will continue to rotate at a slow speed thus preventing Ink
from drying.on the roll, and whereby above a predetermined §rawl
- speed the anliox roll 'wiil become velocity gynclx}‘onised to the vircual

‘master.

Ry i



5, wher ei n-sai d- m cro-processor control systemis adapted to produce rea
time position demand information for each of the separate drive notors

“ such that -this:information nmay be used by each notor to "control its own

- virtual nmaster refere

'l ocal position control system thus providing accurate register control.

I - A printing machine according to Claim®6, wherein the

m cro-processor -control systemis adapt dd to vary |nf|n|CUV?3BBe position
derands sent to each individual drive notor whereby an operator can set
the speed rel ati-onships of the separate drive notors individually to a

i ne accordlng to

agy ong of @ains 3 t(rflfg Pf‘“t\'/ﬂ#efrg’ich‘"?hﬂ’bfﬁ’rwg’rfﬁfr B%Qg%ﬂab{} dgscribed Flm is
Betheen an (Hich Wrerstee WoAR B InTIARED 0 S bEGHIS Bp ARKIART bt & or aw

speed the inking rotl wll contlnue to rotate at a sl ow speed thus

preventing ink fromdrying on the roll, and whereby above a predeterm ned
crawl  speéd the inking roll will becone velocity synchronised to the
virtual rmaster. - 11 -
CM-2329 ©~ 9. A printing machine substantially as hereinbefore

- described with reference to and as |IIustrated in the acconpanylng
dramnngs :

T A



