;FGHIeSﬂMWﬂmm ~ ~r ~00~ | NK AND DAMOENI NG SOLUTI ON DETERM NATI.ON I N
OFFSET wmmﬁm cal Field of the Invention s The present. i nvert iNgY 2002
rel ates genep@hky to thin films on noving or stationary surfaces and, in
particular, to near real-tinme nonitoring of such filnms on the printing

pl ates of offset printing machines. Backyround Art ~o Offset printing uses

i nk and danpening solutions to differentiate between the ﬁ{inting and
non-printing ar eaBNEf AINI2 DAMIPENI NG HQ@L UREON DESHERIVIENABHAN: y of t he

noni nage areas and the ol eophilic property of the inmage areas are the

fundamental prerequisites of theye@yfpehTPPRINTING OCess in order to

produce consistently high quality output, It I's necessary to adequately
coat the imaging areas of the punting plate with ink is and ol i ng
areas wi th danpening solution. A clean, sharp inage is produ@ﬁ@@@ﬂgmmﬂmm
ratio of ink to danpening solution is able to clearly distin etween
the non i nn&%b“'ﬁﬂg‘p‘ﬂ#ﬁ’é%ﬁgl"éi?‘g&g‘. In sinple terns, a non-printiH§'%4rea
carries a |layer of dampening solution, zo whereas a printing area has a

| ayer of sphot ol i t AByPEpwt BVEstiomrelatenpensrplly i thip filmserapwng FherEnalYso wil |
be a small contribution by danpening solution to the ink in a printing area
- 7 ~~, ti -swizepand, imparheilarr to niear reg-teemmenitoriog pésush igs gatseminige sol ut i on
sinply as "water". leading to the expression "ink/water balance'. referring
to the rati lads dfnks¢tpridamgmadihngssol uti on, (or vice versa) between punting
and non-panting areas. s If too little ink is applied the imge becones
faint, colour balance incorrect, inmage density beconmes non-uniform and
.sharp edges becone blurred. On the other hand, if too nuch ink is applied,
the i mage h@acpRe@unedge definition, nottling of non-printing areas
(scumm ng) can occur, incorrect colour balance results and there is an
increaseq ask of DffketperiRd fised B H8UaRhdnild Rluohansdigtreatt PEwhE] theen pages

when folded). |U Both over-and under-inking |lead to a reduction in print
qual ity and psiughe Ridi dd¥h&finting areas of the printing plate. The hydrophilic propetty of the non-
image areas and the oleophilic property of the 1mage areas are the fundamental
prerequisites of the offset prinung process In order to produce consistent!y high quah‘ty
output, it 1s necessary to adequately coat the imaging areas of the printing plate with ik
15 and the non-imaging areas with dampening solution. A clean, sharp image is produced

when the ratio of ink to dampening solution is able to clearly distinguish between the non-

imaging and imaging areas.

In simple terms, a non-printing area carries a layer of dampening solution,
20  whereas a printing area has a layer of photolithographic film to which ink will adhere.
There also will be a small contribution by dampening solution to the ink in a pnnting

area



mat eri al may have to be discarded. Maintaining the print quality abdvEQO¥hgiQ?
mnimum | evel leads to a reduction in wastage and saves paper, ‘i nk and
danpeni ng solution. |Is Different presses and operating conditions require
different ink/water balances to achieve optimumprint quality. I'n addition
to achieving the correct bal ance between 1 nk and water, the absolute
amount s of ik and, vt gf iNa¥snRof ERRIA YanBlh i LoRagHGAb R OlyaROL b "
and ink will at sone stage resu I'n scumm'ng and 1s to be avol de

I ncrease of both wafer and ink will maintain print qualit: ur wyll o use
wastetur amints feflh Oy Hae Rt bt e R bt fiie o st
in rub-off azd set-ofibwgpre t he excess ink is easily renmoved in the course
of normal hantfi g FHe AP REE AP BYBRdEES 2Hi%h quality pant and highiy
econom cal print output is a correct ink/water balance anrgunally above the
scunmng levels In practice. this target zone tends to change throughout
the print run 2.~ cOIQLION" ~ ~aauall~ :.n::?2?~" ,a.S~ 7?2-FSU' O
SL1~l"' t:3~tOr~ ;. lftqe iitlgink igapplicdhs mage becomes fair, cpjour bedgngejincorrect,
p:'illtlll~ pile, 7 luf~,J 2& -3 The printing industry relies heavily
on subj ect i vémpgsaisny brheaeses rendet ermrikksharpecdgesa dcemre hurmepe Op fhgrtherfrediuct |
in particular, visual inspection is used to grade a printed product against
an agreed setf tod mupltis gppdiedsttiaintige Thepqoneddernigiimpion metimgef aoopentiigen s
adjust the ratio of ink to danpeni ng sol ution based on acquired personal
experi ence Usieag(stivemig) cantcene iritontem tolwinshagdncs respecind dreron aa irsacgeédonkk
point, gradual or intermttent deterioration in the print quality may not
~be noticed byfinkeutpbifnhd sg-off@dh imassfopg i @nseen pagesquighifoideddf the printing
also may vary fromprint run to punt run, depending on the personnel

i nvol ved. t;~0 Attenpts to find solutions to the problem of danpening
solution thickness can be noted fromUS Patents Ne. 5.6469g38 (;issued to

Fuhuoka et al.. orgoﬁ%béﬂardwna&-inzﬁg%ad_@o DZ3u&ioh in printquaBSuad st gripfgava et
al., onjuly 8, 1997) and 4.737 .033 ( issued to Aokl et al on April 12

1988 ) None @fydESSy RiveAb b2RisHREM IR RERMhEEHR RERE 2b&R! thd InBmud:
determination of changes in thickness of danpening solution Nor do any one

of the level leads 10 a reduction 1n wastage and saves paper, ink and dampening solution.

15 Different presses and operating conditions require different ink/water balances to
achieve optimum print quahity. In addition to achieving the correct balance between ink
and water, the absolute amounts of ink and water have a secondary effect Reduction of
both water and ink will at some stage result in scumming and 1s to be avoided. Increase
of both water and ink will maintain print quality, but will use wasteful amounts of both to

20 achieve the same result It will also result in rub-off and set-off where the excess ink 1s
easily removed mn the course of normal handling The target that produces high quality
print and highly economical print output is a correct ink/water balance marginally above
the scummming levels In pracuce. this target zone tends to change throughout the print run
ac condiuons graqualiy change as o result o suck factors as press temnerature and wear

2 on e printing plaer



- iy on
above-nenti oned docunents provide high spatial resolution neasur em&*nt7 é\'ioej 2002
iess than 1 m®2 neasurenent area) US 5.341,734 (issued to Jeschket et al,
on August 30, 1994) describes the zo renoval of sone danmpening sol ution
(using application of energy) froma testz pattern area on a plate The test
pattern, therefore, punts at a | ower danpening than the rest of the plate
and so will begin to scumbefore the rest of the plate Scumm ngi s neasured
inthe test area as a mgration of ink into the non-inmaQ n; area. ~. uur

L~~~ ,r -4 US 5. 55d,.3¢2 k4 BRNEH &Qesfﬂég\hﬁv Sl suBlkcti RmeeRERERS o &lerﬂr@&:ﬁt)}e us
5,568.769 i issued to Leuerer. "on Cctobéer 29,” 1996) and US 4, 649. 502

(i ssued to Kebher . ogen@t&aut%?oduﬁ eiﬁ gax}xgulér v%ﬁal}msg)%&loq ES &b l&?aﬂﬂ@é hoGiePt

measuring the 1nk on ante ages he poi nt of exit from

the press. | gk, densi| "Eorééars%{fef%éus?w%m%mgrﬁ% ppwntnba %'a&psg Rrfghed oo

point or a MBasSur enent -1 rom an. or|
used to corrqﬁ nS|tg IS

{ t
neasur ed {on® ‘I’Séi tgq a{rs‘}ﬁl‘éfe(?ﬁpg%f}%??lwﬁ%h%as%foq 7‘?@“16? %‘Fsog “*8?’"‘” osures is
bl f t whet |t of der - _ t
enough i nk} q?lgr ghﬁ%w&et#?ﬁgofmsaﬂ'lﬁpsmﬁ%w?@ daearapl bEblEae ve

emul si fication) i.s _an object of the invention to accurately. and in
near-real ni ‘i‘f’éeftj’é*i‘}’?“é?}t}ieﬁ’ﬂflb‘é{all‘ﬁﬁn@f nqtfbg nPHGEE N dRSPYTING FRERIAT AGFT&GISut i on
and/or inl thereby overcoming or al s |east aneliorating one or nore
probl ems assbd @RBY abithaPringas plsp B2y ypty. frang PTIR! ryR PTHE §4% BENSBAINB Op Vi de f or
t he automated nonitoring of both ink and danpeni ng solution, and their
.rel ative anopantognelaenl¥edrt her. to provide control nmechanisns for punting
presses based thereupon. zo Disclosure of the Invention There is provided a
met hod fos determ ning changes in the thickness of danplening solution in
non-i magi ng areas of offset printing plates, conprising the steps. pf Q
r~-Cln~_ :- 1I: ~TI ]Atteﬁlpltd:to{mdlsblutlanstoﬁ‘rcﬂob{mntofdhmbddlﬂd sotutibh t}iudtnﬁss Ghbe 1~ ~
~=~G:i':.. ,'~11 ~~ O hllo" i: IHililSit\.

not°c1 from US Patents Ne. 5.646,738 (1ssued to Fukuoka et al.. or: February 29. 2000)

6,029,577 (1ssued to Honkawa et al., on july &, 1997) and 4.757.035 (1ssued w© Aok et al.,
on April 12, 1988). None of these prior art documents provids & near-real ume

15 determunation of changes in thickness of dampening solution Nor do any one of the
above-mentioned documents provide high spatial resolution measurement (ie less than

2
1 mm” measurement area)

US 5.341,734 (issued to Jeschke et al, on August 30, 1994) describes the
20  removal of some dampening solution (using application of energy) from a test pattern
area on a plate The test pattern, therefore. prints at a lower dampening than the rest of
the plate and so will begin to scum before the rest of the plate Scumming 1s measured 1n

the tes: arez as a migranon of ink mto the non- Imaomﬂ area,



Uy UYL

~ ~~~~ z00z -5 detecting light specularly reflected fromsaid plate pn¢Qy 2092
formng an intensity signal thereof; and determning a relative change in
said detected light intensity signals as an indicator of changes in the

t hi ckness of danpening solution. s There is further provided an instrunent
for determ ning changes mthe thickness of-danpening sol ution on of f set
printing plates, conprising: a |light source for directing |ight of a known
intensity at an of PSet5r34atispgd i Beads ckal| dngfeptegcedt1§P0F &S X &8eit9i ng | i ght
specularly reflected fromsaid plate and i o producing an intensity signal

t her eof ; and (mswhdttal prowewss@etoba 29 dEX96T aidrihd.049-p @l atsuekto Iedliangeal.ion t he
reflected light intensity signal. changes in which being an indicator of
thanges i n t Martihi ¢KABYsillalesabrpetiodg of msohutd ta 1nki denJiheorr Bk atingeé pedeange i n
the detected light intensity signal may be determ ned as a ratio of the
source |ight thedoemsif eyt Fognad prasyd Ihihéendet wedsacknianghire ¢ampensi wiyh aihgnal . or
directly fromthe detected light intensity signal when the source |ight

i ntensity si s sheddbeCpiigtcratmebh@tmerit Sronein dritidd@rooP tepwi e d feediBdkpehal @ed
determ ni ng chances in the inmage ?0 density on a noving offset printing

pl ate, conprisidict iepebeRamt directing a |ight source at said of fset
printing plate, detecting Light scattered fromsaid plate and forning a

signal representative of the intensity thereof, data processing said
scattered intensity signals to identify inaging areas and - 7 Pv~i ~~JZ

-6 further data pr %@ﬁ%ir&ﬁcﬁé"ﬂ ol iﬁlmglmggls%ﬁlrg@(o%%ﬁa@lz{ﬁﬁeti d??)g]?er}jﬁﬁé bfy I'n

each | magi ng area.

the prior art disclosures 1s capable of determining whether 1t 1s a result of under-inking
10 (ie. not enough ink) or over-dampening (1e. too much water giving rise to excessive

emulsification).

It 1s an object of the invention 1o accurately. ané i near-real ume gain an
indicanon of the thuckness of dampening somtion and/or .. thereby overcoming or a:
15 least amehorating one or more problems associated with the prior art. It 1s also desirable
to provide for the automated monitoring of both ink and dampening solution, and their
relative amounts, and further. to provide control mechanisms for printing presses based

thereupon.

20 Disclosure of the Invention
There 1s provided a method for determining changes n the thickness of
dampening solution mn non-1mmaging areas of offser printing plates. comprising the steps
of
arrecung ©ognosource @ or offse LruUng plate tne 1en SgUrie et o)L

25 RNOV T INLSHSITY.



There is yet further provided an instrument for determ ning changes I@Mﬁ 200
| mage s density on a noving offset punting plate, conprising a lighi 2
for directing light at an offset punting plate, a light detector for
receiving light scattered fromsaid platesand producing an Intensity signal
thereof; and a data processor for identi fy| ng |mag| ng areas fromsaid

scat tered intensit it QpR e AR LA A L ALAR HURIGAAPhIAI cach

i magi ng area For thé no 8 scattered Intensity’ signal is
ascribed to bhe %’ﬁ %_ens ty, WhICh val ue Is used as a reference to

det er ni ne t h&'éf ééﬂ ty. A threshold value level can be donned to

di scri m nate between inmagi ng= anti nor. areas b aring the
scattering intensi ?e@‘@‘ﬂéf’gﬂ‘f“"t‘sﬁb?r@tﬁdﬂ Sa?"‘ﬂ@%%a llspefm?rﬁ%’(‘f ﬂgpéﬁ rT§§/| ded a
met hod for determ ning the thickness fof danpeni ng sol ution on a novi ng

of fset print Hﬁjg“aﬁﬂré’lf%ha“@%ﬁrﬂ?es‘?“r‘fﬁnﬁtsﬁé §m§15° ”8‘?9’ ecting a light source at
said offset printing plate; ao detecting |light scattered fromsaid plate
and form Ag an Intensity signal thereof, detecting |ight specularly
reflected fromsaid plate and formng an intensity signal thereof; data
processor” Bal d schidreisdurthoipeaviied yn sisgrmientior Jegeminipg chasges i thiskasse as
filtering said reflected intensity signals accept onI y data correspondi ng
to sai d _i denfddmmomgeakiipmgn nfjscapautsmganiales, compra@g=' t 'il a?. ' ?

det ermi ni ng danpeni ng sol ution thickness fromsaid fil tered data. There is
yet further provi dedghanoirnsfor diveruhg fight datkapwh mitagity heant difseiqressg pfate,
danpeni ng solution on a noving offset printing plate, conprising. s a |ight
source at an of f sedlightdtictrgr for adceiving Hehgipeculat eefletied Bomradelard agl | i ght
scattered fromsaid plate and formng an intensity signal thereof; a |ight
det ector for pfoagahghrngltdng,gmlg@%wo@raw reflected fromsaid plate and
formng an intensity signal thereof: and

a data processor for determining a relative change in the reflected light mtensuy
signal, changes in which beimng an indicator of changes 1n the thickness of dampening

solunon.

15 The relative change 1n the detected light intensity signal may be determined as a
rano of the source light intensity signal and the detected light intensity signal. or directly

from the detected light intensity signal when the source light intensity 1s held constant

There is yet further provided a method for determining changes in the 1mage
20 density on a moving offset printing plate. comprising the steps of
directing a light source at said offset printing plate.
detecting light scattered from said plate and forming a signal representauve of
the 1intensity thereof,

gare processing said scattered nrensity signal to wWdentifv imaging areas anc



~0 a data processor for processing said scattered intensity signal rd’ND? 2802
identify non imaging areas, filtering said reflected intensity signal to
accept only data corresponding to non-imgi ng areas, and determ ning
danpeni ng solution thickness fromsaid filtered data Filtering can be

achi eved by applying a spatial mapping or the printing plate to the
reflected intensit i | to pass.only.da relati.ng.to non-imagi h areas.
A threshol d val ue %5@%’%%&?{0%65 '%?ﬁ‘éﬁle’fb% & &&%S‘S(raf‘ﬁ]”?]‘g HEedn T naacg}]]i ng and
non-i magi ng areas by conparing the scattering Intensity signal thereto.
There is yet " $HEF* provi ded a nethod for determining the occurrence of zo
scumming in an offset printing press, conprising the steps of directing a

| i ght source at said offset punting plate, detecting |light scattered from
said plate and formn ng an intensitg signal thereof. storing a record of one
or nore positions T BoEhtrthe nioAdstap IRty MEPeiRt detgmynipg changeHdBs g sai d
scattered intensity signals to identify the presence of ink al said

posi tionss dempityen a movingadfset prigting plareecqrepriseitg: f ur t her provi ded an
instrunment for determ ning the occurrence of scunming man offset printing
press, conposing a lighykeursoier deectiog lightrag et pffiggt pitgglng pddte.an of f set printing
plate, the light source being s of a known intensity; a light detector for
recei ving |ight scalighededctbronresaivihgpight seataaneli foorodaidiphage ard drodueng any
signals thereof; and a data processor storing a record of one or nore
posi ti ons r epkensiensipig thieeso (i amagi ng areas, and processing said scattered
intensity signal to identify the presence of ~0o ink at said positions. The
scattered intensi tydsd Gosdsssrayr ientFORP ahAsh OB adsTom sud biagehRehden¢al ue t hat
represents the onset of scunm ng. The threshold value can be derived from

data col l,gct gahd rLM& RidnttdiMPinRledlishsah §akh idMgitg ardhiere is yet further
provi ded an optical instrument for determ ning properties of
For the non-1maging arsa, the scattered intensity signal is ascribed 1o be zero
denstty, which value 1s used as a reference to determine the image density. A tioreshold
value level can be defined 1o discriminate between 1maging and non-1maging areas by

15 comparing the scattering intensity signal of thereto.

There 1s yet further provided a method for determining the thickness of
dampening solution on a moving offset printing plate, comprising the steps of:
directing a light source at said offset printing plate;
20 detecting light scattered from said plate and forrming an mtensity signal thereof,
detecting hight specularly reflected from said plate and forming an intensity
signal thereof;
data processing said scattered intensity signal to identify non-1maging areas,
filtering saie reflected mtensiry signa! to accept eniy cate corresponding ¢ said

:2 1dentifiec non-1maging areag; and



the i magi ng and non-irmmaging areas of noving offset printing plate, 7 NGY 2002
conposing: a light source arranged to direct a beamof |ight towards said

of fset printing plate, ?0 a first light detector arranged to receive |ight
specularly reflected fromsaid plate and-produce an intensity signal

thereof; and a second light detector for detecting |light scattered from

said plate and proghiGi@Ag bithSasid ¥1usbs BatigedsTRMed filteredgaryy ~~ V 200?. -9

The light source nmay be arranged to direct light at an acute angle with

respect to the printing plate surface. Furthernore, the first detector may

be arranged at a simlar acute angel, and the second detector arranged to

be substantially negy Nt A . bly, the
i R e L

tight source is a [aser “source. secon

det ect or s ”a)i%&’ enm%ﬁgioWo%xginpo\%gs&ﬁghgingﬁgpoa?euE&npr-iI;We may be further

provi ded a data prdcessor rreceivi processing the reflected
ity signal. Brief Description of

intensity signal ayﬁ t he scatterec in.enﬁ L
Bf*t he present invention will now

t he Draw Flgs io A nu%%é?urtc) Enods r?élﬁ{“ég
be described with reference 1o the draw ngs which: . Fib. 1is a
schemati c diagran1?%%§g§§ﬂ95 f&ﬁmﬁF%éﬁxgﬁ%%ﬁgﬁéﬂPSEPPH$§§W#BH@H¥a%pparatus
with reference to an idealised printing plate; Fig. "1Ais a schematic
di agr am r epr BSERERTERA thiFeokn expl oded view of an is enbodi ment of the
apparatus; Fig. 2B is a schematic circuit diagramof the electronics nodul e
shown in Fig. 2A Fightdgeser or greayinedigbliragilarbasilecrd frum pad piage aridght
intensity as the anount of danBening solution is varied; zo Fig. 4 is a
gr aph showi nérmhe angnigesigregmrithereefseeth consol e i nstrument ati on measur enments
and neasurenents of an enbodi nent of the apparatus) the neasurenents having
been obt ai ned dur i adptaprordsadr.for processing said scattered intensity signal to identify non-

imaging areas, filtering said reflected intensity signal to accept only data corresponding to

non-imaging areas, and dstermining dampening solution thicknass from said filtered date

riltering can be achieved by applying a spaual mapping of the prinung plate 1o
15 the reflected intensity signal to pass only data relating to non-imaging areas. A threshold
value level can be defined to discriminate between imaging and non-1maging areas by

comparing the scattering intensity signal thereto.

There 1s yet further provided a method for determining the occurrence of

20 scumming in an offset printing press, comprising the steps of*
directing a light source at said offset printing plate,
detecting ight scattered from said plate and forming an mtensity signal thereof,
storing a record o: one or more posItions represenling non-1naging areas. and
Gate nrocessing said scattered miensity signal to 1dentfy the presence of i at

5310 POSINONS



Fig Sis a graph denonstrating the correspondence of instrunent ~ 7 Noy 2009
measurenments with a production control: signal fyiJ ULQ- 10 Fig. 6 )
shows data denonstrating the determ nation of Inaging density froma test
pattern on a test plate; Fig. 7 is a graph show ng thickness nmeasurenents;
Fig. 8 is a schematic circuit diagramof a plate gap detection system s
Fig. 9A shows an arrangenent and data for the automated neasurenent
synchroni sation: Fig. 9B I1s a flow chart relating to the autonmated
measur enent synchr.oni sati f Fig. 9A;. Fig. [ fl chart relating to
the deternination 0 er%{%vregglggﬁra%%‘gﬂ? ng 1%“%6 é%rggltc??ff%%r{:ﬁeesosc%lﬁnﬁgo 1is a
schematic di agram concernin .olpti m sation .of press feedback
char act eri st FESMEE ! aYRe lgmﬁnﬁ|PBWs(9ﬁ5’|PPS‘P%| ating to the detection of
scunming: Fig 2B Is, a graph_show ng neasurepents for the detection of
scunmi ng: i = Fig. AMSREeHEe Bafiaecypeg Hgkta g aHRe PIREERI e RR IS SPUERbfni ng
solution thickness; and Fig. 14 is a diagram show ng possi bl e | nstrunent
| ocati onss Def aknotp i8S pt i on i ncl udi ng Best Mbde 20 Measur enent
Instrunent Fig. 1 shows an instrunent 1 U, In which an enclosure of 2U,
cont ai ni ng el ect r onight deaponidntesciving light wakswed Hiew spfedanndprodsigains a
directed light source 30, a detector of reflected |ight 4U and a detector
of scatt er edinténgity siSel Weeeodiomdce |ight foll ows an incident path 35 _ any
once having interacter with the t (idealised)than in-. surface 58having on
a _ printing pl at e &fa presaskdrstdringa rsed of @rior ynorepdsgne teppathingmoand a
scattered pair 55 iv f~V 2~Qy

imaging areas, and processing said scattered mtensity signal to identify the presence of

o 1nk at said positions.

The scattered intensity signal may be compared against a threshold value that
represents the onset of scumming. The threshold value can be dernived from data collected

from a printing plate absent i

There is yet further provided an optical instrument for determiming properties of
the imaging and non-1maging areas of moving offset printing plate, comprising:
a light source arranged to direct a beam of light towards said offset printing
plate,
20 a first light detector arranged to recerve hight specularly reflected from said plate
and produce an intensity signal thereof; and
a second hght detector for detecting light scattered from said plate and produce

an intensuty signal thereof



- 11 Tile directeQ fight source 30 ma;r be any source of |igr~Y~ ~= p-N¥ 2002

~r' TA~~~~1",1 a _...3a~ Qle ~. . ~=?2ar~.adli availabi_~r~r an d ~:~le
~as = .~~ ~~-,,;rnc_~suc__allg ~~ ~-.~ve may be d~ rected a~ a giver
target. ~~':~e detectors ~~ al~ld 5 5G are readily inplenented using

commercially available silicon cell detectors. Optical rilters associated

wits the |ight SOUf}féffigﬁgso%@ rﬁa@%e%&ﬁ%&ﬁ% §iré‘i@iiéf§ab§r¥§cufb%gﬁeﬁﬁh I%Eﬂ%\‘,‘ﬂof or

the sake of clarity. More particularly, the I'ight source 30 can

comvent snt |06 RR0a005% s 6] 426t TOEL Sl Anumpel L Lnatago | ons
manuf act ur ed, By oL 1B nt"ﬁ){)ge%!érzci %peﬁg){rgga%gr%ﬁ fté P@su‘d%&}tﬁa‘i‘lg?é%ﬁ o lhg g?lg{éx%gabl e.

The 15 light sour€e’ ca ocuse er to

different sized areas,pn th at.e .dependi r._a,on the | ... cation/ press
Speed.  Add: TERaTye Mg pEBrRb? g oL i et bt PR Gk B BT
preferably using s-pol arisatio i i.ch the electrig vectoy s orthogonal
to the pISaneanﬂ(ﬁg%ﬂ”didﬁt(?i’tﬂ‘éﬁ‘&aé’)betr}\?g?fgk’f‘ L2 SIPRIE epRlpUL ¢ r%ﬁ“@’hé‘f% flensity at
the preferred angle of incidence. Filters too can be incorporated (as
noted) to bIMEWAEdR ¢ats BIOFFEOr RN EFAYinE ARl BTPenssing Hip reflgetedrintensaly signghaing or
sunlight, typically |ocated i mediately before the detectors. Laser |ight
25 sources dfic gRReEd {ABINeFgEAs may be gai nful |y enpl oyed depending on the
col our and/or density of ink being neasured for scumm ng. The detectors
40,50 can be a silicon photodi ode type, 30 such as the OSD15-5T nodel,
available from Centronic Ltd of the United Kingdom that have an active
area of 15 riflefdhdcapiven el thadriwingnge of 400- 1G50 nm CQut put data signals
r(t), s(t) fromthe reflection and scattering detectors 40,50 are provided
to a conweni ent f ormmber dhtrab@impnoaads presehAinvention willmow be describe@ with12

Fig. 2A shoT, ~~s an expl oded schematic a-agram'r7~CS2W:.~O _ GI W~

|'i :strLl mentrefetente td thb@radirigsanwaidts ¢ _ ~g. - ~:T'W-=_ , . ~&d'r -~J~
=S ~G , % ~ClE~ as a~ a~~ .~ uYlU . rugged enclosure ~:~r the constituent-

conpor . ~a: - ms Tr e Fin. 1 asgchd3faii@¥drag réprbRasHb € IR entRa &P ef m8dszfenich: t he
range O mi to 25 nm, provides a directed coherent ligrt source and passes

through an oppieak weheseRhcel@n hehRica pexiihd Maiet he apparatus via the clear
vi sion_nodul e 110. The re f ection detector 40 is positioned so as to

detect 10 specul arly ket b eGlefdnd &:98hmABGesh@by bi ShdxpRASS €2 wldIQuUgh an
optical elenent 115. The specul ar detector 50 is nmounted vertically so as

to detect; SCalfoBimdnt Sthe 1RARRINY through an optical element 120. Respective
O-rings 125 are provided to nount the various optical elenments 105, 15 11S,

120. The control t 30..:] i I - el ORI oard i 30
that act to maint glfgh 'tgﬁ%aél ?C?i)? %?}%??i/cagp Eﬁgl}%ﬂgﬂp %/(%I%C[t (la&lngés:délge %BG,tﬁgpbe
constant .atg;any .20 appropriate level). The particular electronic circuit
will be descrrvbed with reference to Fig. 2B. In order to ensure that the
optical elenments and.the detectors remain dust.,. vapour. and, mst free, an
ot Tine 25 135 1 S Pies Bp vaset SR S Ry g DR P Dl P
provi ded. By, this arrangenent, cleaning and nai ntenance are not regularly
required. APBRNPAIUILATS ¥8HSi et es the assenbly of the 30 apparatus for
its industrial ap%lication. The,dinenﬁions_of t he apparatus are.
appr oxi mét el y 32HIE 6a%0 K2R ENoRRS Hf EF13 08 MR Ry ePPQle sRSEPRARAND oper at e
at a working distance of 8 mm above a stabl e neasurenent surface and is
capabl e of PPEFHENAYS AMRAISHIFRCHE o BbembrUBERt Ot EvePHaMS.3he BEEYFnents
continuously. O course, the dinensions of -he instrunent can be varied
accor di ng t diavhe bpyabitaiedd daneg atred. of i ndi vi dual requirenents. t~' ~?~~
~(~r:? - ~J Referring again to ~ig, |, the persor~al compucer 70,

Fig 51s a graph demonstrating the correspondence of instrument measurements

WL, 2 proauction contro! siemal



. . s]
rerei VeS a oret~roc?sse:~ s _ar_tt~ =orr~ ~ne re-_~ction as tec cor T N9 Va,7402

_~e ~c ~ ____ .~e sec cor ~ca c~r -oroc mes-::a is perforned 'or_-board'
tie -us=r:~r-~, G _c Rere=-r~na new co 5 Fig. 2B, a preferred enbodi nenc of
the m croprocessor based elec ronics is shown. "='"?~e analog signals from

the two detectors 40,50 are provided to an anal og-to-digital circuit 200
(Texas Instrunents F | G e - aAS ,

m croprocessor 205Fl 'Ilygi%s%g 1%%%&0%5?%3%@%&%%‘6%4@?@%@ gégﬁsgtty %e%?g
menory 210, rretqmrg %R;Agﬂan,d ROM 215, a systemclock 220 and a

conmuni cat i off8 T hPR_FRR*S25. The connectors 145 shown in Fig. 2A represent
the bi-diorectionaIFda,Ia bus 230, .typical |y on the RS485 Standard. The
function perfor med 85’ By-FHRE OE’F?‘%F’SE’@&&F%’PWH%EE detection of plate
gaps, cal cul ation of gositi on relative to the Iateeg%ﬁ, cal cul ation oz zhe
printing press spebé, Hi%??rﬂ?‘ﬁﬂﬁcb‘hdléﬁa{nrfﬁdipﬁé AHGHO? REdihg ar eas. 20
determ nati on oz danpeni ng solution thickness, determ nation of ink

t hi ckness? stati sti'8al’ ssdysanagragenagnt prddatadar b rdemairdaneasvemstfes,
standard devi ations, statistical process control limts, triggering of
measur ement s SEXhIPNBaN p| at e positions, 25 comunication with host system
and di agnostic self checking and reporting status to host. Determ nation of
Danpeni ng Sol ut i onFIZHIR kreefdaw chart rglaliqg ' thGuigunated meashrdmang synehigdshuanm!
~ro~.rides for near real-t,~nme nmeasurenent of danpe~~i n~7 son!tion
t~~!~cKness én.8ron ap 1_s .~r _Iv ~I1T:G- 1.1C :jar ~G~a _'~r -~=1 ~
~.=?C, "' 'Late . 1. ~p"'" a~ ~tll~~~_ imgi~l~ ~ areas, suc=1l as a
barn printing pl atBgoroiaafdlow-chattrélatihgxo tied deeiminkhen ofeesise dgnpenmei pl e i s
to direct a light source, which need not be coherent, at the non-inmaging
portion of tbBsuisd thickags;roller, which is covered by a thin film of

danmpeni ng material . T -al e anmobunt of light reflected fromthe thin filmis
neasured, and a rati0] 108hatethiokia &Iﬂmcmtngr@fﬁmsaﬁorpéfﬁrm febhact ed | i ght
versus the input light, (i.e., li/l) - In an alternative farm if the

intensity (outpikeRower) of the light source is constant, then it is 15
sufficient only to neasure the reflected light - there is no need to form

the ratio. As previ,Qusly,exRlimedelalillfiodhd &defigh bi QOnigyr ce 30 produces a
directed beam of |ight 35, preferably having a 20 beamsize in the range 0

mm to 25 mm . The;hea 1. G391, . 061 ior I8 A angl e of
bet ween 30 and 60,“8n‘“él§ Iggé‘]{r%p%gng‘?mdznnéﬁg%ﬂgmsgf%V?IL%E@%A %osr%rln%{g?‘“’as t he

case may be) on a Iﬂﬁiﬁtihﬂ&s BLIQ%EF%?-bT%%Melaéurgﬁergg(gf{c?dg‘lggﬁﬁg sbighy the

danpeni ng sol uti on 58 shown In I's an i representation,
and t hat thettjcrkggss,s#lnrdf ace covering is non-uniformon a mcro-|level due to
t he porous naturé ot printing plates. Provided |iquid does not conpletely

cover the 30 printing plate 60, the intensity of the specular beam 45 in
the reflected di re%ﬁ?lg'nlsFﬁéa%aﬂé%owﬁ%qsgﬁﬁéﬁﬁvew PrRRE degree of

danpeni ng sol ution cover, as will be denonstrated presently. The reflected
beam 45 intensity tends to saturati on when danpeni ng solution 58 conpletely

35 covers the Pr_i nting, p| ate 60, - 7 1-~ 0 U 2002 - 15
Detailed Description incinding Best Mode

20  Measurement Instrument
Fig. 1 shows an instrument 10, 1n which an enclosure of 20, contamning electronic
components (to be described presently) contains a directed hght source 30. a detector of
reflected hight 40 and a detector of scattered hight 50. The source light foliows an incident
path 25 and once having mreracted with the (iasaiised) tmn fiin, surface 52 »vngon ¢

>~ prinung plate 60, results it ¢ speculariy reflecied path 45 and 2 scatterec patr. 73



B n f tr i r r h : 7e~ ? ~1. .
y nmeans of tr_e associated data processor, such as t: _e ;7e~S,0 Lfﬂ? qu 200

coTl',Jl. I~~~ ~"i, O C~e On-:Joa-CA ITl~rrrC-=0CCesSO _, :i. )
C.'len '~JCSS1~ ~ ~~ det=-mM~E ~ ~~ctCG_ ~ t~=1C +- ~, r ~ ~ -, ~- ;, eam
of ~~aht ~5 -~,.isus~ t:~e ~r_~en~~ -.~ o~ ~ze re_~e~ted 5 |ntenS|ty of the

di rected beam of light 35. The abilitylto-identify such changes in the
coating of danpening solution 50 enables the operators of printing presses
to reduce the andintdofesperi grbdERET “This, "aY qBantPYabPvECRedf real -tine
neasur ement 5 ﬁrdagpenlggp§ekutggm,tglckaessqég ts awvai babke to aid irl the

ol e

production o gh yallt printed product. Fjg 3 _shows a graph obtained
by an enbodi#eht of* the*dPparat 6&>shown: |h“FFg S9Ci Ges 9wt ACGAFY the
refl ected by | bghii~det eetion- 4@ eoveectedhedurlmgetaste3gopertoraﬁd on a
Rol and 200900f£3e£9$é|nt|n ine he y-axis is.t e measured. reflected
si gnal “over ' tTHe. “ At “pot nt %ﬁe?ﬁ pri RERE EPm@ErC* rntiAg-

appr oxi mat €1 ¥yi8o000cshkedist perohsur @pdlpabducﬂngreuapabcagteQﬁwuokbe of

hi gh 20 g t t f i I n sted
upaar ds By a ohegft  POLERe o BRa R0 2e PoPBE LA, 32 HaVaOrhE BRI Do e
C, the fIO%P@Wnd%%%eﬁ@ﬁgsﬁéﬁu@foﬁ1@§lFéduced downwar ds by a significant

val ue, and when point Dis reached there is |ittle danpening solution 25
remai ni.ng on the printin | ate, The fl ow of danpening solution is then

i ncredfed at p0|¥|r?ip¢%€h$u§a§%%mst?ﬁaﬁlgﬂe AANpeRi g Falel stabilises,

but that t@@meemSemoDynhehadaﬂpeﬁmng3squ&neaepneseﬂtmowhuehwhSthM/the
state remains. until {nt G._Once the flow o a sol ytion 30
is reduced?og;ﬁm%tln ntoH the n%r?gnlﬁicslg?ghﬁag %ggygpgpt?godangenlng

sol ution pneéehtDLM¢2p©Bﬂ650 laberdanpehengasofationedsbyedboimd t o
slightly it ri r t.po ds ilises at
poi nt K ag%£%e fﬁn §n8 %E F%ecgﬁg géségﬁw% iE hgégéFgga n%ggtonnalty
|ncreé§|ngl%@hét$@%§ﬁ?p¢@@th€eﬁoﬂhemﬁ§9§ er ﬁ@é§ﬁ?@dlﬁeprééreﬁollght ver sus
i nput SIara@te@ﬂddihee£eh@kge§§d0£reae eanE§EIBga§elQEbeaaceatbeg+hee
printing plate, Thus, observatlog the_ slg T@ rat |ves a reasonably
good neasu?%pb?cﬂﬁhﬁﬁﬁ?ﬁﬁs§oFHFr n t ifEkRegE2 I8V § e4 %Haﬁscaﬁtgeobtalned
fron1test|pglaﬂleeﬁodeaenthefsbhﬁcapparaEBSah$yngsan@AH-BoEamdsﬁnhOhnan 40
pnnt ng press_o a p hour (i doubl e
round cyllﬁge Qﬁ{?%t?ﬁe 21§gg98550§£§§ ug%0§g£5808§5 98 g glaag46 m nut e
punt r2dn) @étanqeéeneggeEOtmaxhe1aatahpreeééegtedosagnaldanaenaneVOf

appr oxi mat gL yche ﬁrgk@rkedoaﬁgnetefveﬁbamehée resubterqf chhecgppgeatus, a
video canmera was set up for t duration of the print.run to nonitor an

operati ng HP%BFE9r€Bﬁ§oK%Saﬁ8t§dél5€kbﬁ8erF§5§§éeFPﬁ€ YaNRdePASNEUN. Each
chan;s in fhemdagaynearteadtmglomlghelﬁgnseleuwaigﬁubsegpeahUyylogged

agai nst th§ ﬁg ed tlaea ccurrﬁncg ﬁ? op trace a.ie . 'consoi-~

i represent$8®© coNso sg%ﬁné gng tHe SFFS fPace PSFE HefR™ ~ tiz-
refl ect%ed saurQEeneft9tuerewavaédnbyhshmaynbErgﬁenﬁulmyoeﬁpéoyzd

Appr oxi mat gl ﬁﬁlﬂanBeEhbnE81Bﬂ§ BEP?B rabpkithe gaggﬁng%légttlng was,

i ncreased each m nute by approxifmately 2 units until the danpener reading
showed 3U @ﬁﬁﬁgreéaéﬁrnﬁﬁuﬂ@lﬁﬁereafter t he danmpener setting was decreased

by approximately 2 units until the zo console di splay showed 14 units. At
that time, col our grﬁtingagroblens becane evi dent cess blue inl:

visible on the ex3ni figiephges *Re>BafpBnaF EoﬁfEbFoﬁagﬂ?ﬁgﬂlPéﬁuFﬁgﬁ 'to a
nor mal3cset by af appr oxDMEtEIrymabelni bsalittabae. fhemseentmomithLtdr anh t hat

the readi ng ophai ied . 0aML SGLASt LHIRMhadeVahSacelgLabital BeAGEOLgance with
and a wavelength range of 400-1050 nm. Output data
signals r(t), s(t) from the reflection and scattering
detectors 40,50 are provided to a convenient form of data

35 processor 70.



ins::~umentauon |: i= ~.udn:. aov,~v_: tnar the irstnlmen~_? f et ecd MOV 2002
ar~: t:::r;siera a. _. points ~. anu E. probably due tc spiasn~c c: ciam:;
nin~ solution. ot: timpi-:ntin-~ r iat - 7 ~~ S~ ~ B0? -mwhich went
undetected by the consol e i nstrumentation Wthin the nornal danpener

settrnn ranee used in the newspaper rnédstry, the response of the apparatus
appears to be approximately |inear Furthernore, It has been shown that the

| nst runent achlegé% sa@|§PadFoPV REasGFeReAEESMA AR PRAGEER al environment

and at compepckabnpktnbhngrscspeeds:rbhgnd rel atesnio appasur-erentss obtai ned
with the instrument 10 nounted on_a MAN Rol and Col or man_S machi ne.

Di scer ni bl & freasur eftefit's of “danpéfii ng S6PUtT6H €Ri Eknéss -ard “det er mi ned and
t he y- aXISVS@@MS ancavenagedooutpet cshgrkabsnderiowedrtnam i oThle refl ection

detector 40.dhe xpaxi.g,shavs mmehiaencansal el nstruenLalion,as Megour ed

deV|at|on romo tima éni ng solution coveraee of "thé punting plate
expressed @sma’ ger cEntiere~ pﬂﬂym@whéaaamaqﬂﬁdxﬂqhenﬁwﬁnwﬁqhﬂcﬁﬂu@ca

I ncreasi ng,f §ngL LB 0t LdBNBENLAY B0k Hhh0R 1 LhikEkNEss %e%o@%t%&qkﬁ%blon of
| magi ng Density As discussed, the Instrument 10 gathers |ight scaftered

fromthe roPfeRPREFRAEE BEoaCPRi ALPAY HiE4SD- TREVARDIAL - of "heght Intensity

nmeasur ed l§e§“@§t§6h|@bEﬁctaﬂeﬂenﬁgnbogﬁthBﬁeH€%©|a@ftda@QQ@bﬁg Solutlon
presegt on the tude of the detg d si ~rl al b% S|t|ve

Pt ha s ur PRE P On R nESE L6F CeHe LB EePPaRACHE. procenbesars &
i nk on theamobpeicaMeasameng tLhé.l i ght bpbenia&ydemetherssatnered slo aI In

LTS TRnGy o BEPYEIES, 431 A DOLEALLOD OF euer AL RELORS (Lo e das | bed

presently) e Surface roughness of vanadons of
| nk densi t yhtough anaephycaiealeandttﬁéopregeﬁp@ca1VElDkrlngsndQEIrnagln

ar eas ( COQPQ”%¥OG?B@5rEQ ﬁBuﬁ% %ﬁ@”qgglous 0 tlcaﬂ e&emen@r|105 18

SpeC|f|caII he scatterlng detector 50 can be utilised to neasure the
t ma~e 15

The control of the laser 30 is provided via an
electronics board 130 that act to maintain the intensity
of light from the laser 30 %o be constant fat any

20 appropridte level). The particular electronic circuit

will be described with reference toc Fig. 2B.

In order to ensure that the optical elements and the
detectors remain dust, vapour and mist free, an air line

25 135 for the air windows, supplying dry, compressed air, 1is
provided. By this arrangement, cleaning and maintenance

are not regularly required.

A top plate 140 completes the assembly of the
30 apparatus for its industrial application. The dimensions
of the apparatus are approximately 32H x 94W x 96L mm.
The instrument 10 is designed to operate at a working
distance of 8 mm above a stable measurement surface and 1is
capable of providing a minimum of 1000 measurements per
35 second continuously. Of course, the dimensions of the
instrument can be varied according to the physical

dictates of individual requirements.



density on a pnnCIl~ plate, as has been establish8d in teals on newspal@y 2002
presses operating at full press speed Fig. 6 shows the signal fromthe
scattering detector ~0 recorded for one printing plate (MAN Rol and GEOVAI ~~
press operating at | a000 cyl revsl hour The plate consisted of a test
pattern of imaging blocks with incr eas+ﬂg‘ i mage density. A substantially

hi gher signal is nmeasured fromthe non-i maging areas (| abelled) The val ues
of neasur ement s 30 oMY | FRERT gt AresS ate SibSRARTPARLyCQTRTFAF A¢ross t he
plate and e substantiabtycindependent @ of rthe-aaodat: et cdanpeni ng sol ution
concurrently i o_beipng nmeasured. According to wel|-established Ilght
scatteringTodet ¥ (& g ARAYHET gh“and™M 8y ;€1 hd" stat tefi Rg©sPgnafsrs=¢

predom nantd yoéeﬁmre@ldtmmh:eoa\aveltemgth of rimght anﬂefheLdncﬁrenswomﬂof t he
roughness ,of ; t he, measyr e, p pbafineh NS Priating plate. Ihys. the

magni t de of t hie” 'scatter | i~ gnha 107 hon- i MAgi Ng areas provides a

rel ative ressed edvedn Thyn vhe chSt$1}@O‘$1tl at em?aﬁdamb%ratgnﬂlaf fpanubigeel at es

can be remeﬁeté&&slml%t@ﬂel&&me@ Lér%@Saﬂfglg%f-Eg[&f'&ltgﬁg' ng
density can be readily disti ngb:?shed By ascri reshold value, S,

(as shovm}cqcﬁél%e@%f Tt %ﬂs‘é‘ﬁ?ﬁl‘%@ The f%@gﬁb ar€83%or non-i nagi ng

%i_[]eas cgn tﬁ%ﬁ{iﬁﬁ%}hﬂd@éﬁ&@ééfaﬁm(ﬁ i M@z reS@QﬁM@%ﬁr@@é?@b?nﬂO@b@%@}\éﬁe l'i ne)
e oV. e res rovi de_cont ex

AR ioe R EE I AL L e RN S T R e LS S

measur enEMemmrptrmtvamdsRomhezH ~ek asyyremefd botled220ghhdsagnal fromthe

refl ection detden cgét élrjgagegﬁgsur emg)i ggﬂ@%@%QQg?h%‘%ﬁ? thl ckness -

can be qua e He” eXel st on I magl N~ ar ea gh pass
filtering.ﬁh@ s%hix@pWEsemaiahehbaﬁ@DrdQME@n@ltd&tathest239811010

ilhl. X t: |
S~att i ﬁﬂ)icalﬂz on &%§4%%n%%?§g% 1v'::tllit h 'fahe ﬁ}?]egi?ﬁr esﬁ@dmgaer p0| nt
and thé =-lgg the micFoprpeopgsor gealudg: det ~?~: T'I~le ;n; rler.~ - meaSur

amen= 1' eGdfddri & -oF, §Mﬁ"be_§;3ps'— =10 ?-~~laC~-W . 5 Determ nacicn ¢c- ~n-:
Thi ckness T ttern. i maging contribution on a inting plate should

not change” ‘%%Fﬂ 2 par |%?ﬁ3a€ %I?I]f:l? Puhve ot tl?‘ﬁep%tf%ﬁﬁn? 28f ink applied to
t he pl at escaimcyullatry@n Byrrehneapeﬂntrmgumemtspéeﬁhe scattering signal at a

known fi xeg ‘gﬂ"Fn ttmg tga‘f?d?&gtiel}(g?%g&@%hgg in the anount of

i nk can be c ate he sense e process of
i dent RPyi r@ebelfléjrla%‘f-%n changanpeni e mblmn@:@et}éiclanﬁaﬁa poi nt representing

an i magi Ng3&¢ €Anihdtisn tHHSihRPORi@Rbethat the instrument 10 is able to
repeatedly take npasurenents. at subst ant i aI%¥ the sane 15 position on the

printing pFaRe P orHePPEhRbheTe THER ABaSHterbAtSCRuPEnGVERBIBFI nt run
are cL recétyndanpadabl &t{oes, f £ oatideisabhepaseas of conagohgl danssty) . '

triggering of measurements at preset plate positions,
25 communication with host system, and

diagnostic self checking and reporting status to host.

Determination of Dampening Solution Thickness



The target level of inking is obtained when the nmaxi num 20 col our dengiNgy 2002
is achieved. If the amount of ink provided is |less than the target the ink
density does not achi eve the maxi mum possible. If the ink level is too

hi gh, nore danpening solution will be required to prevent scununing, and
the ink density may al so be | ess than téhe-nmaxi num possi ble due to 25
excessive emulsification of the ink and water. In addition, an emulsified
ink |ayer |eads &ofiow penpadeneytobroviedpsi Avednproducel -Thine mani f ests as
rub-of f of ink, po.the peader, s hands of . $6h- Ohf - WaisCh oS ot hgri-npression of
one page on its opposite_nen%er when the newsprint is cut and folded in the
press. 30 Ry ¥ hecSeaffer aRd FePFecta86t ect-or §°83,°56 @&seoritbed ot~

under - densihygcan be=£01rehated=Wat Bat-hepdanpenigng 1keeelor lf drhe cdarpeni ng
| evel is ngrﬂaL (relative to a = (.; (3_v' r U2 -20 ﬁnevLoust

det er nPned” &t oI nt 1R, GPEhRE APt PAF6pRATs Rl Cof 1EKE Ppént  1E56) ) | nk
density mayobecé nprioved hyetinapeabkncohbeennk. aConver swiny,imak ke

danpent n~~_| evel appears 19.be.hig an_norumal., i bty :be

| npr oved 5§O¥%ﬁﬂ%iﬁg g%%hpgégg%ngnggﬁ%épfSWEESH?l§h§%§E%%%§% eé"s“)ﬁ‘n

measur enmenf 51 oe £ adpmpenhggphatertedt paheemamogonsiodt laghef riefdgicngdbl ocks
ranging from 4096 od00% depst LyneJbgrLasenhashows ke Gapaeaiance of the
actual scattered signal nmeasurenment for one i npression of the test pattern
The eAlir ethat %@@%wsthéasaﬁeahénr@%ﬁytﬁﬁpiéggicowe?ﬁéswhﬁ grRapfy depi cts
scattered signral siep. herghts for the pattern under (non-optim sed)
"normal " printing conditions and also !'o after the ink key setting was
Increased by 10 clicks'. Across the density range of 10 to 90%t he
measured scatterbd shgahteshaepsvbaferhnctiéashd hyt20% tAt (GUcpna i magi ng)
the signal _has_rengi he, sa ng ink ure), as . has the 100
density b|%%W.*En§fe§§%~&%ﬁP§ ggu% geéaycéﬁsgggﬁﬁuﬁ%'ghéftaf n Uilising

si mul ti&dneowsffibasemenenly bb mhesdappehengedndctrid ldeidi t-y tiheries isossi bl e
to place both Lok agd-dappeniLng;Lkeyel s under feedback control. Plate Gap
Det ecti on Systen1Anotﬁer use for the signal collected by the scatter
detector 50 is for detecting ze daps. For exanple, the scatter intensity

nmeasur enent enabhespiévisgs0y sablBAEnel, acpei Akkegtpldatie ghite sionreleectoed
| i ght detector. signal -VQL% al so may ?e es for detection, eltiler on
11 oun or SFAGUERERCH GREFEE PEAE BYatialtergrl B SHErAP Y Hephndhe
Q. OLI20 (peain: svia; ih' ohe xahgel ' BmCato I Spm” O\elhé thhedm. of TLidRT'i . ' .
O 1L =r: IE%TR"-&-~~SC% Ekgg E? | Iéhag' %~1Q&L§)@@ W islgiel LLSITT: ~P i
35 t . : 3
~| OS 1T; e:;00SS %fl_??.fl % af Blsg ). ngzg_ g ~ ~E_E; ~ ~=
60°, on a coating of dampening solution 58 (or ink, as the
case may be) on a printing plate 60. It will be
appreciated that the dampening solution 58 shown in Fig. 1
25 1is an idealised representation, and that the true surface
covering is non-uniform on a micro-level due to the porous

nature of printing plates.

Provided liquid does not completely cover the
30 printing plate 60, the intensity of the specular beam 45
in the reflected direction increases monotonically with
the degree of dampening solution cover, as will be
demonstrated presently. The reflected beam 45 intensity
tends to saturation when dampening solution 58 completely -

35 covers the printing plate 60.



L. L~ e G- SGoO?C-'~~_n5-= ~Li~ _~__, 3clll-—-%C ',~3- NOY 2002
e e 'r ~CTl _1 and p-oc~ss~.n's~wWWin :duitio=~, 5
captures - rastlyn nmore data tzan is r solution measarerren~ t ': ~~Li|
iJC~i 7r ~IGZ M P . Ji.~:~~CW. ~1u. . ~ _ _ -~g ~A = i
u:WacC pG. ed nor Danpening In a reduttion to practice, a hybrld

m cr opr ocessor/ hardware based gap detection systemis pre~erred 10 as
s~:own in Fig. S Theaanabbg-heasssenentedi gatal pR50<eentai AAg gap
information. fromeither-.the refl estion_sensqr. 49-ar the scatLer.sensor 50
(characterised by zero signal) undergoes anplification and f||ter|ng 252
and then additionalssigmal PpFocessi hg 254<beftorebERRg i APputed into a
conpar at or: 16.256: The €9apaLEsen-kavekaisopr ovidedaby-a-digi tak-to-anal og
signal -fromthe mcroproces 258 and can_be,dete ned_ aut ticail or
set manual 1Y°ERET Fér 2 pg%ﬁecghd??Foﬂ gﬁ?@ ?Eeﬁfg?Fe QL @?Fh@gggﬁﬁﬁrator

" '50 an imnderdaptifeqgeesh shgnaksi snsehé toathegnbér dampefgsgr ~5c. 20 Gap
signal s ar yet h proce to.r te_cylinder
rotation §%%%%€g%§ %?s%n%%fégnc §o§ gLagagsdg asggggﬁé?tPghgsgéhx?hat a
much- r educeeiywee et lof m@@@@te@ﬁnﬁposltegnpdedtto @hsareaspaanahtaegvstration
on the plales, FoLa P SXaMhLExul OheHBASET HRoLAHAME, ROSLAT £B1BR,SUDSEquUENt
cyl i nder rotation, The gap signal neasurenents can al so ortant for
det er APni ngS tREA bXalRte shat # bE b@thﬁoﬁEO%HCFh@nppétElahddﬂéi
differentigtingedepyeicthe two plates if the particular press has t wo
printing plates around the circunference of the plate cylinder. ~ ~yt~
~~JO~ -22 ~3utomated Measurenment Synchroni sation By integrating the
Features of m criops ocessioswsoatgohphi obeainpgl bequesembadédegapodetiet i on
press speed re nin Nj CLoprogessor pr : t asur enent
synchronls%??o%gg%%a%?$ygy |s£a§h|gvzgf Féfgggﬁggh?g Eﬁé.ggﬁﬁggﬁgg

i nstrdFentlsollo dghehtoni $esconnenbepl ederoper hesbangypehéodnedcohoa of

pl ate gapsgéasndesesh bedk=cByptiAtng sggeﬁmhbal 9AESy - Lhesm cr pprocessor
accurately reckons the_ press speed sin urality of (spatial)

measur enerffepReT e¢ ohdt bACEAe EF%P%laPéeépgémﬁledgélPﬁéPttﬁro GgR direct
progrann1ngr9ﬁciﬂ@ ﬁi@é@pfgcﬁﬁﬁﬁt¢ﬁ§ ¥taagbgbkahacenyupooat teBetEOm a host
system Using these_ speci f ocat ong, gagaéyggh%onl§a% on and press
speed reck%%Tn Cto & |%ﬁﬁ?ECl?ﬁe BFoprBtessor °cafclfat’d€™accurate tim ng
triggeno poquaslt@r t he sacunesBi vehpl i ewnedsaempentngAsofiheioal ¢ul at ed
times, the, &i&é@@éoﬁ éP&sCB dacéﬁaﬂﬁa§HE§ ahs QHQ BQHE&@B“Qoa”Y ot her

processing that_my be |nstr cte e res ts perfalning to
parti cul arS&phtiaFepbei PPBALOR- t hAtpPaidtaFe ébﬁnﬁﬁpwapéddﬁﬁpﬁﬁénﬁost (ie,

as [DOSItlgelutibﬁfigcfeaugaalhowhﬁaaagebysagaabhifltanElgalaa shgws a flow
chart descr bln | enentati o ﬁutonate ﬁsurenent Sé Eonlsatlon
ot en aovnon b B re e ehed Fhene oy oA TEn e GRRB R Y DR 158
neasuﬁﬁhenremamnxngbennaﬂe @rmnndnghplatate Thectiiber eficdampetdiéhegr ni ned. | n
step 302, Epkﬁtigﬁoiga an &ﬁ 8&88 %E ﬁpgggvgy | 8gat,iog- sﬁghésgggﬁtessﬁep

i brary of e spati al |str| Féssi on mreasur enent
306 the prebe épeeannsgcéegaﬂasédblémaesogbuhethaﬁthhﬁM@ épatial much

d'Str'bUt'QQmBEnhHBr§§§hQEoHEB§HE@HEntﬁhl@hlQE’hb@ $hePs38%e LhRains
~a~~uua~o-; 0.~ ~ set ovum-used tri~rers winch can tie uses in tire next

measur ementREil peEnt €y ~aQACSaMPRE . aFpe3fiow-oft ApEREBLRE EPSEERBAtI on, of
nmeasurs@®enti s reduced, and by point H the printing plate has very

little dampening solution present. At point J, the
dampening solution is restored to slightly more than its
original rate of flow at point A and stabilises at point K

and beyond.
35



- 23 In step 312, the process waits for the protection of the next plate

gap. Upon detection of the plate gap, step 314 triggers the start of ~t hedY 2002
nmeasurenent for the plate inpression and causes a tiner to be reset. In

step 316 a conparison ~s nmade between the s current value of the tiner and

a data acquisition event. Once these coincide, in step 318, a neasurenent

d dat disg,t t tl t dat
record 320, In st aocaé%%gge&?f@mﬁéiiﬁsagb@%&w et bR s SR e
f or med, 1 f a dat t |
Cal cul ati oneoaoal mrued s gied TahCitee it ﬁa%ér%ﬁt%fﬂlawsfs BinchaRbee gata

poi nt has been sanpl ed, and |f not then the ?cess | oops back to io 316.
If the |ast THIUAN GPRUDE theREnbag Blay; d@%‘és‘é’&e“?‘f?éﬁ’ ‘hcﬁl%"ﬁgﬁ“gﬁé’esfhe stored
data record and calculation results are transnmitted to the host. In step
330, the prJéwssabiy senshraeasyigof diapepang sofuppp d¥gings, and awaits commands from
a host in step 332 before repeating the process fromstep-306. is Using
this scheme, the device achieves its maxi num spatial resolution and spati al
repeatability, but also maintains data comruni cation at a noderate |evel.
The host system ffe dishews ddeobtased fremagseng emembddmtsdf theewdaraios ubeg a

power ful acquisition and processing system This integrated design
facilitates MA-RotsgCalboirom 4 prirveg press openeing and Q.00 (Byesitspayser payes palHoer s
typically inplenented in press control. zo flver-age DanpenirTg Sol ution

Thi ckness Cal.e.yi aduble tound Syltldsrausiarganiistdo0refohti@ns perthoufyl Purifg atbe

nmeasur enment and cal cul ati on of average danpeni ng sol ution thickness on a

printing pl ah@uedphnbRinPedtd Feimdgedno M RbcdkHr AV hONBdtafudd of appbikaefiemat e
anti e;.ciuci~ neasurnent~ froff~ i ma~me ara~ ~m? C is ~iow than

de:ail m-y t'm%%'?&m@%rﬁﬂt&fres%ﬂgbf Re Qﬁﬁrat@§§ vided c:?mér@-fw%.s det tp@érlie - 24 I n
step 3~U, the non-inmaging threshold is set. In step 3~2, data is acquired

fromthe refdu‘?:ﬁfoh%@t}x%g;%ggfgnl‘ignﬁﬂﬁoﬁalﬁ §x%§%5 &Epl%@%@%}eif?d a LEK For elaﬁ seit ep

354, the pnnting plat etecte e.Tesu Is "no" then the data

point is t aK% éJer@tﬁJﬁnp'EEm éﬂaggﬁoll’x%vedanﬂ)@gsr rgﬁdmg on the console was

subsequently logged against the elapsed ume of 1ts occurrence. The 10p trace tie,
“console™) represents the console setung, and the botiom trace {12 “tmii’ ) the reflected

15 intensity determined by the instrument 10 of F1g. 2.

Approximately 26 minutes into the print run, the dampener setting was mcreased
each minute by approximately 2 units until the dampener reading showed 30 units. Each
munute thereafter, the dampener setting was decreased by approximately 2 units until the

20  console display showed 14 units. At that time, colour printing problems became evident,
with =xcess blue ink visible on the examined pages The dampener control was then
returned to a normal setting of approximately 20 units It can be seen from the graph that
the reading obtained from the instrument 10 is generally in accordance with the console
msrumentanon It 1z evident. nowever tnar tne instrumen' 1 (- gelecie jargs ransients a.

pomts 2 and B. probably due ¢ spiasnes of dampening sclunor. on the prinung plas



S step 3~6, a determnation is nmade as to whether the area is non-inmaging.
This is done by testing the scattering signal data value against the [ NOY 2002
threshold, S,. If the data value is above the threshold then the result of
t he conparison is "yes" and, tn step 3581 a runni ng danpeni ng sol ution
average i s updated wth the new val ue of the reflected signal, and stored
as a record 360 of average danpening solution thickness value. On the
occurrence i Whigk MERHNIEEEEd BUBICISENTd HEtweEdom Yty B pompa] ampsEr st ep
362, the average val ue of danmpening solution thickness value is

t r ansf er r ed. setungreres qs¢binh et spaner grduparErEmgnSoll trfAPParaps RBRAIBTO PAdust ry
procedures do not presently Involve a direct neasure of the danpening <<
sol ution t hi aiprsesatelfleeyr dughememitdias bfenwhgiyn that thhisiumgetrchicvgsasur enent
may be integrated into a semautomatic or fully automatic danpening contro
system | n asafisfegpryendredicments in arhigdisysal covteomnenisanidrat egnmtwstil portialg y i nt o
the danpening controller. In this configuration, the press control system

i nstruct ss t hgeetenpeni ng systemto supply a particul ar danpeni ng sol ution
filmthickness to the plate. The danpening controller then 20 uses the
danpening solution filmthickness neasurenent to internally correct the
danpening tt applies to the plate in a manner that maintains a constant

danpeni ng film thipgknesst=i SeatfaRaRMBRincd wihahé inthdédt ¥ 0 stbubhed ohar the
correction of short-termand long=-termdrift in the danpening system

response, begansReLECHREHRAS naCIRL. NO)scdrRBR rEABurkm¥his of dampeing soiufifd al i um
co.”, s:an: ~ht ~to ~~3~? - 25 1n a second enbodi nent, shown in Fig.

11, the | nstiupent ol Qefetmld 85 h¥ }I%ﬁ@ﬂ%f% i3EQed BEpR BRI 08N Qlonsy ST €M
410 via a data bus 400 and sensor “controller 405 A press operator can

moni tor and gopd ::c?thntcﬁ?eclo?yl 70l x-%’!gﬁmzm%p%ﬂaeec%&leox'n?rhgné%{fron'aE the water

filmthickness s away fromthe desired settling, press control

system 410 s | nstruct.s.the danpeni control .system 41. ~ to |ncktease or
docr ease ¢ hamraush e BB BRpER e 1 R ERE SR B s at o

and the press_control %¥steglgqﬁ%%ﬁs a nugp nmore conpl et.e indication of the
condi tions WEHFHY i BY €SS RERHT B A THSS ¥ IRFeasg IRl e,
the press cgﬂiroller i _usegﬁéo adj ust the water/Ink bal ance in response to
any of the ntil‘FPPEYRS B IR AFERSt s set tip currently neasured by the press
io control system 410. Before panting presses can be used In an optinmum
setting, the entire systemnust 'a~ cnaractensed and opti m sed using a

protracted and intensive nmethod of
15 Determination of Imaging Densiry

As discussed, the instrument 10 gathers light scattered from the roller surface of
a printing press. The amount of light intensity measured is substantially independent of
the level of dampening solution present on the plate. The magnitude of the detected
signal is sensitive to the surface roughness of the roller and the presence and amount of
20 ink on the roller. Measuring the light intensity in the scattered signal in this manner
provides «.: indication of several factors (to be described presently) mmcluding the surface
roughness of the roller, the varnauons of ink density m an imaging area, and the presence

of Ink 1n non-1maging areas {commonly referred to as scumming)



"foormnunc" the press. This procedure can involve several days of
nmeasurement and is adj ustnment, dunng which the panted quality variestdé NOY 2002
such a degree that the output cannot be used for commercial purposes.
Therefore, footprinting a press tends to,be a wasteful and expensive
process. The incorporation of the preseng i nstrunment onto the printing
plates 4?7~ with signals transferred back to the press controller 410

enabl es the press to be automatically maintained within a specified output
qual ity band. The press operator is zo able to adjust press paraneters such
as ink levels or og’ﬁi)‘é‘ﬁ?lh'g‘hFé%‘Ieg“g feteriefel! %‘B%EH%ﬂ’S&af%gF?@mttﬁ%‘%ss, but
any adjustnent that causes the output quality to fall bel ow the preset .
~~al ue ~s i ndFBBINAYTEY RIIEG AT A8 hasdPep estabilishsl B ERITHThISGPARSY BIEHS Ther ef or e,
even dunn~~ footprinting. a nom naoutput quality of the press could be
ensur ed abovercgting 2pHtpress spped | Riget shows thesignal fropythe scattering detectospfh-:  t t u~
1; 70l prli 7tl n~~ nrocedur ro i;c conaucted . o~ ~~1"11J ~ ~l~ -26

W t hi n a tomerrdédafor praprirTing $lapov AN Fedind rGEQMAIN pressrpemating et Br0cabt
advantage to the press ov~ners. r3 utonutic ~ptim sauon of Press Feedback
Char act er i sness/ipud) fThetpiee casped bf afesFagtern]d 1proug dosksavitiemhzasisgmnfage
reckoni ng the optinal feedback behaviour for different press

confi gur at i afzasityl'h¥esutistzhtidly Higist silghatd mpasod Sicat Sie abn-anadims freasngibell b))

| i nked via a comunications bus 400 to a sensor controller 405. The sensor
control | er 4@ vafies bMmeatMfienreAisGRANGS Behglr drdde ait sRbSamkiany kialilad ybRMmA10.

The press control system 410 instructs the danpener control system 415. when

to apply dampgphfiardltbstngAaWepFHEdRt SRNB eRbRd of QadpRing sonfiRgtatduatn@f the
instrument with the danpener controller 41 ~ enables the danpenm controller

to nonitoy tﬁeﬁmg%éalgééed.azxegagamgto WaNpSHiAtkd fnnEGR&he rﬁéﬁeﬁ;@gﬂi@ﬁeﬁg@m,

therefore, provides a fee ck mechani sm by which an error sSignal 1s

a
| cul at ed iy - - ; f '
cal cul ated adh|e USRI & GiohitfandPRINL] QlindAIRFRLAGS RHESR the

configuration variation npeni ng -requirenents are

automat | cal |6 o5 £8 1 L6 A EAIRARK TRENATISAL SHGN. JEL o1, el ude

but are not 0, varlations rnt preéss’ conponents

(e.9. heatino of plate cylinder |gads to tncreased evaporatl on of o
e e = = [ ) >
var At TORs A paper Tabesr BERSy, prate wear ). 26

danpeni ng soltt of
li.~~,~rating the sensors .direct. indirectly with the press control
ey R eher BT

|
syst em enabl€s 5“6ﬁ’@éfs@ﬁé’ﬁ@ﬁfang%a%r&l&ﬁg F o B means of

ai~orittinms in tile press
15

As indicated 1in Fig. 6, areas of different imaging density can be readily
distinguished. By ascribing a threshold value, S, (as shown), the set of data representing
the imaging areas or non-imaging areas can be uniquely identified (i.e respectively below
and above the line) The ‘above the threshold value’ data can provide context to

2 (substantiation of) the concurrently measured dampening solution measurement In other
words, the specularly reflected light signal from the reflection detector 40 — aiving a
measure of dampening solution thickness — can be qualified by the exclusion of imaging

area data bv way of igh-pass filtering the scatiering data 1n accordance with the

tnreshold vaiug  In o Gais processinge sense. e signal from the scatte” dsiecior 57 1



control software Wantaining the centrality of the press control systqunzﬂmp
nrmits the mes: fiw ~ol~ ao7rc~actit :~. ~i-a:;i~:ne ::nt:r: press ; \'stc
i's consicerec. .>r ~a ~ ~ 2002 _ 27 _ Bot h danpenlng sol ution and |r|h
| evel s are feedback controllable using this approach ~-ariations in inl:
density could be attributed to a venation-meither the irih or the
danpeni ng | evel and corrected accordingly. ' For ink, ether the sanme or a
further i nsbmpaeat 10-104a Caﬁibeduthkbsedldceemeoted taodt hévesane data bus
400 ' The |nk Ievel con rQLIerﬁ 2Q i »Ur omuni i.Qn wi_th the press
control sysfen1410 ﬁp%?rnlsatﬁon of “fééc ggck c%g%acte%%stlcgghnthln t he
control systehsnreguiresafg est kpationceficthe dynani ¢ responses of the
press to instructions issued by the controller. Positioning of the
instrunents on the printing plates enables a nuch nore rapid and, iu
t her ef 6r e, Pt Bl i@afréedbat kl‘Hedhanr8AFE han i nspection of the prlnted

material as it exid d-herpressSimdyipietent ethumi-hodnof estddmati pgathe press
response dynanmic is to rggfljerate t he press at accept abl e grl nt q ualit

out put and®Brite &5t GBFRIT SHE 1 *aiioht i JaEnPeved i BHFncsli amoun
perturbati @fl K hppldadpening pSatbemapphkired asy areidacabl ymeaiSimgeac
conput er qle Rress contr roI Inal) i nr, a nd da eni % | evel s wi I I be

noni tored fExam nafion of° tTée ~s spee magnl Ude a8 TT atory
conponiént stiof xtdietneepmpsneaumdrﬂ ipethétammltrrafl ork gfart e febdbadied.

par amet er sy s :25sEr opaitd oRal | Il AL 800, DI I alenk 8higq BID) using

ei ther conventional feedba met hodol ogi eS or adapti've process contr ol
mechani snst 8t&H Vs Chengal 1thehroFRENEFUG 9T Rcflala irrialt FeerReenimdaafurt her

_Optl m sat i ofapiIRceddre the ﬁQﬁﬁsMxh;Boxba%nQpeﬁaE eghdindgt figedback igontrol of
ink and water and the d%ﬁnﬁr?nt;% manual ~0 perturbed. Effectiveness of the

f eedback cdRt§ di° £6PFRE pF‘@giu‘f%“ecnﬁé BFI@Y%ar&ﬁéﬂ'é}{lms%t ~N~s
v4~i 11 5he gesgednand the 5zeeﬁt1a1gkppat@m&i eiSeadystathuva®e nRE&ESsary to

cl osely approxinmate rLtchI eds stemas far as or ccale
Appr oaches’go?s%ﬁﬁms?nﬁﬁt%r emagr;elt \/%PF docur )éfedgl‘fbcftlé’xarrpmf’ FASHEAS

i mpl ementatm mheofsaﬁeléré'ajmfngmegnm oid@n'ty _evir ~z~~ arwct:. ' 9~~
Lei..- L:-: < Tc-eniw~ ; ~i _ ; :S1l;'" ~ Owc: ;~i :=-.i : ¢c.- ..>el-- ~
un:n~ " 7 t'l ~ ~~ ~ (?~r' 20 _ S-:~s~ams~ ; ~~ntre~ ~f~ Slgnal
Process=n~", P.E™§y @198teadvahd ioking-i3 obtgined ghen g maximuwmjj —~ ~

. Sdzb_~ ch%ﬁE]denSIt93ls &hidvad. If the amount of ink provided is
less than the target the ink density does not achieve the
maximum possible. If the ink level is too high, more dampening
solution will be required to prevent scumming, and the ink
density may also be less than the maximum possible due to

25  excessive emulsification of the ink and water. 1In addition, an
emulsified ink layer leads to low permanency of the printed
product. This manifests as rub-off of ink on the reader's hands
or set-off, which is the impression of one page on its opposite
member when the newsprint is cut and folded in the press.

30

Using the scatter and reflect detectors 40,50 described,

under-density can be correlated with the dampening level. If

the dampening level is normal (relative to a



ana~ogous approach nmvolv~na -nl~~=ng |l evel 5 pert~,~rbations nmay al sa ?%h
conduct ed. Scunmi na Detection Scunming is the result of running a pri nti gfﬂﬂl
press with insufficient danpening solutior . Ink fromtine ink forne
rollers 10 mgrates to the non-imagi ng area of the printing plate, because
there is insufficient water to prevent t he adhesion of ink to the

non-i magi ng area t.he .pl ate. esult of .scun m)ttled
pattern of Plrﬁ“%ﬁ(}bggc’?jﬁgmpﬁﬁfpﬁf%d épﬁg’@l 1ag%p PSR 08 Hrds y)l?loggxékl (feg Pe. The
scattered I| ht detector 50 15 in the jnstru IS senS|t|v to the

absor ption o%ai POIRPTENFE YN rRs gt E*s‘é‘hcgo%‘fe”ieg‘l‘:‘ tﬂ?\%’)‘pef‘ﬁ’é% f ﬁ?.i’lca?l‘og‘ﬁeal
s!'t?, can al so be used to dete~nine when scumm ng occurs. The signal may be
i ntegrated | Hehotignieanal Wﬁéﬂ%ﬁﬁémeﬁgp%?ﬁ?b{eﬂw@mﬁ iMager hals”

COnt ~O ~er System ~aS a''.~OVe; , Wil Ch WII| then maKe the =eCl U~Swe 20
adjustnents to prevent further scununing. Fig. 12A is a flow di agram

descri bi ng how scumm ng detection nmay be inplenented. In step 450, a

nuneri cal s val ue fdrg t7HRE0WE Lngknpyy MaaRBeheItEior § PHRERE Rild [oSTHELCECEAREISHRE
threshold 25 is stored as a record 451. Steps 452 and 454 represent the
conti nual acefuingging bivcles rad@ba rbmai¥s ted 08 Batehsry. I Thyhnsed shews br afFagncone or
nore non-imaging positions until the point that the press operator

det er mi nes tdfehqacass sdiagerop eirailinngsaemapiaing impesort ¢fitse Baqunan Then in
step 456 a set of preferred 30 nmeasurenent positions is calculated and
stored as a dhnsd Fatbitik BRadueRIONCkv4S8mpldigse Pigshinh @RehBYicls Pl i gnal
positions known from previ ous e~cperience to be prone to early scumm ng

conpar ed W tdiep heighsSor tik patteri dnddrdn=cpnhfa ? f‘rﬁiﬁ&hl”@%htn@%q@dﬁfoh@ﬁﬂdkﬂsom ate
(e.g. an area of non-imagi ng i nmedi ately foll owed of a high-density

| magi ng) ., | NarRt G AOKby sBrid s Hefldbedl vyl ‘O cbkE!. €A drSssGROEMGTEMnBaSEd Ypon the
measurenent s distribution record 4~8. This data set represents the

ref erence sejoof B AGGHRE QA t&e@&?ﬁl}l sﬂH@l‘xdvEYncr&@&h by>2034 ORe 6350 zgs'g{;hec’ St ep

462 and for whi ch a sensor reference data set record-is establi 464.

The pr0035565%%Pn£Q5££1ﬁe&n@%é ﬁx‘é'x&%?ﬁ%%ﬁe %'tﬁhld@? @eﬂjéégﬁglu' red for

the conpl et ate rnpressron i In ste conpared with
t he referenc ord 4 ' ned |n step 470 that the

di fference |§ g“%gréf %rb lgémad ma’fl res%e%FEiO)val ue, then, mstep 472, an alarm
is sent to the host. In step 474 further . instructions are awalted whi ch,
in step 476 can be to resume the nonitoring, at step 466 or cease

noni toring and a furth instructj_on%?{a% ste PP 478. 12B shows a
graph depi cti ng ’|“e§"‘b‘f PHES SAHA " eV T Y Sﬁi"%&?fr&v‘ieﬁa‘ ’é‘sdet ect or

~0 during a co rcia ews unt run usin N Rol and GEOVAN pr ess
machi ne. TheGPpEar° ﬁlla‘éeptf?‘%wg\ﬁggfiﬂgp?@?ﬂ%% “’Wﬁgf‘?c% ?ng i s being
observed. Across the plate surface the scattered si gnal remains within a

ti ght band. When scumm ng occurs, as depicted in the lower trace, ink is
obsen~ed across the page of the printing output and this inh is also
observed on EH@C&Pa@%E%V"th’%catterl ng detector. ao The magni tude of the
average sid al decreases and the apparent noise of the signal increases By
trai nsnn. a cont r olAnsihst asnfof thp sighad callrstdddly this spriersistecon SB1s fohéete@ngi r nagi ng

26 gaps. For example, the scatter intensity measurement enables timing or gating of a
printing plate The ~=flected light detector signal, 1(t), also may be used for gap detection,

either on 1ts own or in comyunction with the scatier signal. s(t)

sCccurate asiecuor ol S plate gar al 1vpicai Dress Operalny Sneegs requires |

2 nme resolubion petter wan 100 us  Data acoursinon raies 1 excess ol L2000 sampizs pe



arc,as dunnC a period of no scunmin~ it is possible for the instrument/ ditia 202
processing to distinguish when inlc is evident in the am non-inmagi ng areas
i ie. scunm ng) When emmlovc tnrd |l ~?t1dit a IJLITItitt press. u:WV~itc
suet! st~na:~~ ~ein~ :e;a~-ec oaei~ tc th: -- ~ P~ ~l sr 2u2 -30 press
controller, the operator will be alerted when scumm ng occurs in anv
position during the pnnt run. As nentioned above, the sensor |Is capable of
initially gharagteriskng-whether-§ AEAsureseat rareag-are ganpased of an

i magi ng or_non-imaging area. This information may be used to direct the
scunmi ng defelti on-rfeasureénent -to aréas=kKnown to-be“rnorn“rrmagi-ig==-As
scumm ng tends:to-begi n-mediatekysf.okhaweng-a-hteck sof ~hi-gh-i-rage
density, scupming detection_can be concentrated in such areas. io

Measur ement’ of " T<" &t ef - Thi ckiess 't n“Post - Bi*anket ~POSI t T8I The

measur énentaspdeseri bedtip nhis peint thavelassenedrehatotrheampstiiogent ' s
position i fier,dagpenipg.and inking, but before the blanket roller (see
i ~t~. 10).§%ﬁ%“?%feﬁ§£§?%ﬁg5§tmeen the bl anket roller 430 and the plate
cylinder 4? ~ Is such that v,~ater and ink are tr ansferred fromthe plate
cylinder onto the,hl anket-iohler aadethen 4 ranskerred i onto the paper.

I nstrunents enbodyi ng the invention thus nmay be enpl oyed both before and

after contBEtr SRR Ehe” HIeiet or BRI ST .9%Pn IEREC plodt SHIFARRet° FUSTErSRT t he
| nst rument a4 Gsream ARABLG € |any Theshtiiadg daspenémehsalighkon2tdi ckness,
indicatingcthaL not all Sicﬁg% ¥@£e]xgSégggngftrr%gfﬁocghQnQJag%et460lIer.
~0 Flg. | FHI70MEPhE%R oSt 5F *RRasii 5§ tpo5t BT &nicetCTat2r° T %ékfidss at
various dasperingcseter ngssczshodn (chorg telmésxd axi sleroThéggdtlaph
demonst r at g2, DHJRBLLLL 1040k ACARHT I NG ke Pasly RhankehgRasiLhon,
because the water rilmithlcknesses are of th;, sanme order of rnauitude as m
t he pre-bl arkerl Gogresprng 254, bef¢re Jeigygehmpurgy intgspr comernatiogcat i ons '
15 256. The comparison level is provided by a digital-to-analog
signal from the microprocessor 258 and can be determined
automatically or set manuaily. When gap conditions are

identified bv the comparator 25¢ an interrupt reguast Signas is

Gap signals are used by the microprocessor 258 to reckon
the plate cylinder rotation speed and also to synchronise the
data acquisition such that a much-reduced rate of measurement is
required to ensure spatial registration on the plate. For

25 example, for measuring the same position on subsequent cylinder

rotation.

The gap signal measurements can also be important for
determining the exact spatial positions on the plate and for
30 differentiating between the twe plates if the particular press
has two printing plates around the circumference of the plate

cylinder.



It will be readily recognised by one practiced in the art that the .7 ngy 2002
instrunment posittontng is not limted to neasurenent on the primng plates
Measurenents nay al so be gainfully conducted on the danpening sol ution
delivery fornme rollers 435 or on the s blanket roller 430 that transfers

i nk and danpeni ng sol ution nomthe plate2%25 to the paper 440 It wll also
be recognised that there are a plurality of positions on both the bl anket
rol | er 430 afwopnid MesyprenigerSyagmonisggionwi |t provi de gai nful information

Fig 14 shows a plurality of positions in which the instrument may be
installed. io Furthemssiagtiafesues demedonngceron oelitebnatsIrant reques-bapsdeaapi on
In contrast with the prior art, enbodinents of the present disclosure do
not require destiopgtrtespedekanise atdmicsensassos peigamhmngcapeatdiel of

si mul t aneously determning the water |level and the inh density. Al so. the
measur enent insasocmcuttyadhremsationlcosabilitp istdebicpai. Refofingrd Fig 3y teanidstrument
therefore, does not incur the nine |atency involved with downstreamis
paper measur Bn@mthrodibéso eitglvtse Speraion 8 & daedtiovn o plard gapk (ds degribal)bBy

i npl emented. The effect of the Brewster Angle reflectance variations can be
reduced by Ughing séquealidghss thelhigfbrdebss6r acc@bRBl fetitony fetpdéss epdeBOgaMalle t 0 t he
i nci dence plane). zo The incorporation of protective transparent w ndows

recessed intg %@R%9r (AP NYedsirealNANRBEOHS the PRESHe YhRHRWR RENAREN ai ned
in a contam nation free state by the application of a constant stream of

clean air on§iR.fHea [Welp'S ] e
T oondig: {%gaaﬁnggggvoﬁgﬁbg&grmﬁégﬁ%mw tal ESARAIEANS o Onbd

i nstrunment rode s a ong ~hich arr travels to the :~trna~ . _n:

ronrnen: et 1] r.ev=mnt: 2r es. N ahd ~on. t~
Such s 1 ap-YrE g eRispA TR 1ok olE bfeypironalon b pISH R R RURAN.
tl ~~~? -32 The customfilters u as thin filminterf ce filters)
 ncor por At e TS Sledbles o REp e R i Dt MBS bt ep % Bl
bl ocks light .intensity fr otennal ly interfering sources, such as
arcificial IPYRETAGrgRenty A MR EUage e e Tregpe Sk o5fls B e Bhesed o
pol ari sing el nts that ticall nal yse the light signal prior to
ot ect fon. TH TR BARTY 9 Earos R aPegnigiapaiciee e rob lpeg it ary
providing inproved sensitivity and reduced susceptibility to stray |ight
i nt er f er enceParfquiayspatiahpositiea SiihsRIateBiE GRENERGAHAdE thafoshes: &3 tPopiHgll: t he

i nstrument may_ be
[réfiect signal], [scatter signal]).

Fig. 9B shows a flow chart describing implementation of automated

measurement synchronisation.

In step 300, a predetermined specification of the distribution of measurements to
20 be made around the plate circumference is determined. In step 302, this information is
stored in a memory location. This creates a library of the spatial distribution of
impression measurements 304. In step 306 the press speed 1s calculated. and together
with the spaual distribution of impression measurements, allow, in step 308. the
calculanon of & sl of ume-based wiggers which can be used 1n the next measuremen:

2~ cvele. creaung a hibrary 310 of temporal distnibution of measurements



~0 gainfully installed on a scanner nmechanismthat translates the .7 Y 2am
i nstrunent detectors across the width of the press. .fin instrument such”as "™
descri bed can be applied to other surfaces on printing presses. such as the

bi ani cet, and water or ink forne rollers, 15 The foregoi ng describes only

one enbodi nent/sonme enbodi nents of the‘ﬁ?ésent i nvention, and nodifications
and~' or changes can be nade thereto w thout departing fromthe scope and

spirit of the invention, the enbodinments) being illustrative and not
restnctive. zo - 7 f~2z2~"~~~1~~- 33 C12ZI11ilS1 N elL~] OC, O
v~~E~"::.~ :Wd .Inatep 3y the procggs. waits dpr-the protegctionplthe neyy Plakreeagt 98N of 5 (a)

directing a beamof |ight onto a noving conponent of tine press hav~na

i mage ar eas de@etiop i ghamlata gkmgtep AR4 srgtendhe starhgfethe measirezant ¥ar dkf Rlaldanpeni ng
i quid, the beam being incident on the noving conponent to be scattered

t her ef r om amdpriténepeduchescs y tinef lodestrett. t nstapf3l 6 mcofp)risde tembderzpiwden the
scattered |ight and providing a corresponding first signal representative
of the i ntensirény vaiie dithe cted astaddte sedisitioglkyent.( Oncdbbecbimgle] instep@d8ul arl y
reflected light and 15 providing a correspondi ng second signal

repr esent at ia\hgea@ifrethfte ahditian sdcbid 10 tridebed desidnrigad thiedrbaoh @da kiogddtdays: . ;) pi
CCeSSing the ~1-3t signal ~O |l dEntl =y' Wle-i t _"1e !lgnt falls on inmge
areas, 20 (@dcousiong Ifabm3l,any PEREABSHABLEN6pdratichk afd [@RatmED rdsiiltihgin 4 he
second signal to provide an output signal when the light is directed on a

non-i mage agRanorPéIt dafa retdi oOithitdtaiTa@Rtiodsd34 C &t 415033 ecRBPI4Madefas & _
danpening liquid present on the noving conponent. 2. A nmethod as clainmed in

claim1l1l, wh j - S i . anpeni n
&hih tﬁl@?asp&’atd)}%gmﬁ{ag Bédn sﬁlpré%,egnlg?ﬁ%og,qn&a t‘BlE pﬁ)c@%ﬁ@d}% blgék.&l np g

liquid to the offset printing press 3. as claimed 1n claim1

el g oy B i B0l 8RRy

areas of the of erein the

light is laser .,light directed t n,of f set inting plate to deternmine in
near real tREEd et R Bt Mhe S iR S PR by

the printing press i.s regulated to intain desired, rating perfornmance
during a pr ﬂh{l 1mpr_ess?orf, 'a? ﬁw§}¥s cg?lgia'ngg%rom 4 host1n Step 332 gé}gre r\.peagn:> t%e

process from step-306.

s Using this scheme, the device achieves its maximum spatial resolution and
spatial repeatability, but also maintains data communication at a moderate level. The host
system, to which the results are communicated, need not be a powerful acquisition and
processing system. This integrated design facilitates the integration of the instrument
with systems controllers typically implemented in press control.

20
Average Dampening Solution Thickness Calculation

As discussed with reference to Fig. 6, the measuremen: and calculation of
average dampening solution thickness on a printing plate can be performed in a manner to

automauncally discnminate and exciude measurements from imag@ng areas Fio 10152

2

>+ Dow chart detailing the mmplementauion of such & process



- 34 ran .. nkCaod as ¢, | ainmed in claml, whereint r e = ~: flnal?, o
cased .. ~onto~cl supply cf nk and t:~e ~utpac signa= __ uses' t~ cor-~ T’QI‘/ 2002
supply of danperLing liquid to the press. 5 0. A nethod as clained in claim
4 wherein the first s~anal is used to control supply of ink and the output
signal is used to control supply of danmp2hing liquid to the press. 7. A
nmethod as clainmed in claim4, wherein the light is directed at 30 to 60 to
the surface of an offset printing 10 plate 8. A nethod as clainmed in claim
1, wherein the noving conponent is an offset printing plate and the |ight
is laser |ight dineskeds@nitondnfithagingsigtshpld iatdétnin ptraie, omeis @quisddatanvel y
smal | area at approximately 60 to the normal fromthe offset 15 printing
plate. 9. A metnectichaSsesdonntnest e scaityr @AKo, Blegi, Msich, 354, BE plntinghBieighp
scanning is used with instrument detectors across the wi dth of the press .

10 . ._ netibgdeasd. ¢f Bt rREN {s“ho” Blen BleMath poiMEHRINYrdrh thel 298hg plaledbhdin20 1S
passed through a collimting lens, polarised and focussed to form an

i nci dent spQge %saandé?émx%omg xﬂadewg t&kﬁ&tﬁeﬂﬁ m%]rlagls%ﬁ%a%g afni@f&pnk §5S T han
25m2. 11. #etho as claimed 1n claim1 erein |ight detection is by

silicon phot Sl S ARLEESahp AAYLA aggpaj%omﬁes f%?oofft@%%ﬂp%ﬂ&e 3. 2 and

operating at wa t he range to met h
ot "danpent nad B f*%ldmﬁ ?$@s4l¥‘$fst?é‘5 RS L R 3p2t“y’p' 0
i3. A rrethod as _cl ai

| ai m and cl udin h esh | d,val ue
for scatter eamipfxaﬂ%sqetb% el}?@'ﬁls 8?%8“5.95 ew‘@ﬂ’ﬁ: %3 ga edr P%e beam
of light is incjdent on ni magi_.ng area, conparin with the
Chr eshol d GRITELATE e AR DG EHES ARPRSHE A A ATE e e nﬁm‘ﬁ? RTINS beam
is incident 35 on a nor.-inmaging area_and incorporating the data into a

running dveradE AlHg E#Ppsingdeteciedan tep 354, Aheny 1n stepath2. e aygageaithled of danper
ng liquid iri the no:~-inmg~na area. one :r.e shod u_~:~ev ~~orr

Jvr-s-na anéiamp@nm&somuon thickness valye ﬁﬁ@ngg@jnc s' ~=W~ ~O ~~e~'iTla:'1~
b~IrlErl a =p - . _ ~:~cr~.Jr'er~ printing pates any ~ni~_a =ng
~rar_~ie~~ ~0~ ~ he acqu~~red 5 average val ue correspondi ng to anoun~ or

danpe~~~na liquid and resetting the averagi ng device to ze-rJ for

de. er m ni ng @osedriedrefomtcveDyapareng Soduiioh Ametibvagras cl ainmed in claim1 and
Further conprising using the first signal to control sync'~ronisa~ion with
10 the printing plaiuery gcedraseib modprassndy aivibd aidwectinagapurg 41 tadafmpertingr
conprising using the second signal for printing plate gap detection and
produci ng a sgapomsihigkakssi Thereate 4 aumbenhf whysiis whirhrsucisechebmraiememay be pl at e
cylinder rotational speed and 15 to synchroni se data acquisition and to

det erm ne spatgraied ras i tsémiastoaajt hefufly aiibinage fdragedinglconrdppacrat irsa fios
controlling ar~ offset printing press havina ;i; m-~ia for di-ect;ng a beam
of -igr~~ orimodiniEny tgndhntanBoamegttedilockeings $8 Sahpsniniconiralie. & @RS
ca=r~rina printing ink and non-inage areas carrying a danpening liquid, the
beam bei ng icBgfi@effonOthe bhgs mvmn%/s&mgﬂ@&tme ddrBpdRtheSoatihes aghphner ef rom and
specul arly reflected therefrom 25 (ii) means for detecting the scattered

l'ight and py Hﬂcﬁ'l'apgar?&ﬁfors@ﬁﬂgﬁ‘glrﬂ%lékn(eétto feprak, TRPILSRAMBCLY IR tHeli'e
intensity o det ect scattered light, (iii) neans for detécting the

specul arky RellRe At a1 A50 oRE MHUMEAGAGOREATPIRGNNY SeeoNd, si gnal 30

representative of the Iftensity o i ght

dampening 1t applies to the plate in a manner that maintains a constant dampening film
thickness This arrangement 1s particulariy suited for the correction of short-term and
long-term drift in the dampening svstem response, because the feedback control loop can

neve @ very small ume consiant



(iv) neans for processing the first signal to identify when the Iigh17fﬁggs?mp

on image areas, and (-r) neans for using data from process=ng the First
signal to filter tine second signal to provide an output signal when the
light is directed on a non-inmage area, qqg_the out put signal indicating the
amount of danpeni ng - ~~~r :~~~s~~'" -"3b Ilicu~ d present or_ t'~~e
TR R 2o P econg’ emimday shii pia . e wslipy gy o L
G2t ~r WIGS, .~ S2r ~=Jf iL ~ilG~Ce:lL ~ W~' v~ :
= ' nyJOnc| Fprnected Tuafhg press ﬁ‘i’%f-ol‘ ystem 8@‘66@95“8%% ?‘Qﬂﬁ“ﬁgje’ﬁlﬁ‘é&é“r&{‘“a@f ang~~
o~ about 60 to the normal fromthe printing plate and she | aser nggt bei ng
i nci dent on PHRICTICAETEIop G HT Manifqs RRY pRRsIoy the el offampering 88 53ahiPAalf §23. 8t han
2 5mm- . 18. An offset printing press including apparatus as 10 clainmed in
claim 10 . 1%ateofijms grickpessiiridi aivay Sopethe gestigt sdanh Jheunssss GOHraraY S 4 Ky
claimed in claiml. 20. A nethod for determ ning the occurrence of scumm ng
in an of f set sirds thagappenre confel vdiemgtcHe nsraapsorgfecreaspRhejierd@f i ng a | i ght
source at a noving conponent; detecting |ight scattered fromsaid noving
conponent andarfigrmrigngs rauiradt émdictsytup) thoaperatheanddii pressQopmdlay@emgpdsaess'al,  of
GhE O nor ~0OSItiOnS -ei.~rLSentInC ., nor.-=nagi nc a-gas ; any 20 data
processi ng saiudh soat doarpdde Indghton off teeisiriditions withal tht pressd diis dopld eevepy esence
of ink at |east one of the positions. 21. A nmethod as clained in claim 20,
wher ei n sai dififdranif deeSQmpE:, Se@pest beiustlesis asdinakdjng thawaesnbhianedn25
intensity signal against a threshold val ue representing the onset of
scumm ng. 22resporIB NG oRisheGh@hiiRe of parsth@bmséhp cvhen8} Mesdded bl Masbal d val ue
is derived fromdata collected froma printing plate absent 1nk. 30 23. A
met hod of,; opggiiiol Adied40f f set printing press including the steps of:
directing a light source at a noving conponent; detecting |ight scattered
from sai d noving " ~ri~i~- 37 ccnponent a nd for_ninc an i~te~:sitw )
signal . _=hereof: s~~.~~C .~ __~~ru :~_ ~'m nore ~0J~~ r ~~ore-~er
~~Nn,g ~, ~r.-~-Wa=;g el _~. > econ o -y - = ' mal =~ ~r,d
~WeilCL," .,|aﬁééﬂﬁg“FHE%??‘%f?mkﬁﬁgﬁ?ggén gﬁgﬁngﬁb;gf@réggga%ﬁg of Lhe
positions; a dj. usti ] ndomr. NI J 1 au: s of the
press to avo?‘mgédﬁ%%ﬂggﬁhgﬁd%ﬂgggug%@dﬁﬁggﬁggﬁggpﬁ |C§%?§§H%¥&icunning is
detected. 10.24. An Lqﬁg&ggp fordgeter niningmggsdocc -rence ofa%gunning

. IOOtprlFl.lnC_‘ . .ISC]_‘iI'OC ure caminvolve avs ol measurement
in an of fset printing press, including: .

t5  adjustment, during which the printed quality varies to such a degree that the output cannot

be used for commercial purposes. Therefore, footprinting a press tends to be a wasteful
and expensive process. The incorporation of the present instrument onto the printing
plates 425 with signals transferred back to the press controller 410 enables the press to be
automatically maintained within a specified output quality band. The press operator is
20  able to adjust press parameters such as ink levels or dampening levels in order to

- characterise the press, but any adjustment that causes the output quality to fall below the
preset value 1s immediatelv counteracted by the press control system. Therefore, even
during footprinting. a nomina! output quality of the press could be ensured above a

preasternuned 1evel and this would permit e foolprinung nrocedure 1o be conaucted



a light source for directing light at an offset printing plate, the |ightN{V 200
source being of a known intensity; 15 a |ight detector for receiving |light
scattered fromsaid plate an4 proGJC=nc an intensity signal thereof; and a

-~ ~,rc~ ~"-~gtn -ilGa~ecO.""".~. G LNCONTIO Lar~....,SS"~
I~CS|tICn =e',J1" S enLlI nG nor-_na0|na apéas Gno ~rOCeSS~nGh Sai u, .
,SCal ' "red Intl 1S-ty' siC'1L7. G 1Cnt-" L?=,."~reSe?1C= 20 of ink

at said posi twithersa c@Bmerdg! funs {Thusrrentd eenfer]ssanifisang wiased adree24pdvanrgead thesai d
data processor conpares said scattered intensity signal against a threshold
Val ue repr esemnss ngnérthe onset of scummng . 25 26. An instrunent as clai ned
in claim2S;, wherein said threshold value is derived fromdata coll ected
froma printing plate absent ink. "27. An instrunment as clained in claim?26,
wherein the light source is a polarised beamof |aser light arranged 30 to
be incident ofu@ueideelsdpbh Bf PRgs Péedbsri@hapRpr@xtsmately 60 to the nor nal
direction fromthe plate, the laser light being incident over an area of

substantial ly | essatiiaRera5pebTdrFi2d1 pfovidestahRn@iis P&radkloRh g@ie opdifas et
print~ng p-ess 35 including the steps of a) directing a beam of i ght onto

a moving CcompQRsRk bchéwéur:?or d'iffé%nt prdss colfBuuPhiBRsS a- ~i ng i mage areas carr, ;

% ng pr=nr=ng =nic and : .age ~, _ea~ ~Gr_ ~~:g a danper _ing

li,~~ m—c, rile ~e m~, e~ ~-J ~C|dert 1 ire _~~o~--ng cenpone=~t t~0 m
aca~t:~~e he-~ romand ec~alarlv refl ected t.~erefrom 5 b) detectir~a the

specul arly reflect lﬁe xlning%lﬁl ifdl la?no?)%r%is&%)e{figgrg{rgﬁl?@?l:?)glnggd §+a%“a'

representative of ensi |ght and

i ndi cati ng the_anount sent on the conr ~onent
070 et néSTRERER R euf BTES et &HblisRiSs efﬂaa%%rn%g? B9 Bl
ress, and wherein,d) the beam i ol ari be | aser |ight
or o] ett edat CHHCGAYF th&Preaicqnéra&ys@@g‘m} B¢ Rkt ebSrsm @deﬁtwe Safnt —on an

of fset printing plate and form 2%1 spot on the plate of area
substant i al | JAPREE" ¢! %WIS enpd ﬁ%&lheaﬂ%%maagﬁﬁléa DpY TRYCR; SHPEYNGter ei n
the beamof io~~t_ :~.. | ed at about bO to the normal direction: C.

net hoc: as . aprar n@éF%rwoew th ipgrumephitia s dagpsner porREplipsd Lo agralgs the: ¢ hj
ns t=ument :~et ec tons acr oss the width of the LO~r_s. 31. A nethod as
clai med in cPAPPENIRGFOREPYETY Blenieidheratyad amount of Bympanineds Ao PB it ddle
detectors having an active area of about 15m® and operatlng at wavel engt hs
in the rangeapd. ippdorcoprePEohnicedmek mephaRisnohyawhich AFeronsignal A calagiaed and

A ?2.A%A& CAEEAALCAH COAL.A LA N AY. As! LA
1s  used to correct the amount of dampening. Press configuration variations that alter the

dampening requirements are automatically corrected via the feedback mechamsm. Such
factors mclude, but are not limited to, variations mn the temperature of press components
(e.g. heating of plate cylinder leads to increased evaporation of dampening solution,
vaniations in paper absorbency, plate wear).
20
Irn.zrating the sensors directly or indirectly with the press control system

enables full measurement and feedback control by means of aigonithms n the press
control sofiware Mamniaiming the centrality of the press control svstem permits the mos:

ficxole approact: 1t which tne enuire press svsiem 15 CONSICETEC



CAsH A& AL( LA A( AL AL LA Al AFN. ASE. AR Ae. AL Al . Al . ACY ; Nop<KS6p$ p s
] }xsni d_Z] ca] ca] caj ca] caj ca] ca] caj ca] ca] ca] ca] ca] ca] ca] ca] ca] caj ca] ca]pﬂhga
]ca] ca]ca] ca]ca]c: a]ca]ca]ca]lc(a]cRaln
I, -14=RU{vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] £a] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
a] ca]c™a] ca] c™a] ca] ca] ca] ca] ca] ca] ca] ca] cal cVbei g79J I\/$k2LX\ | wa gb] X] ca] ca] c
2] cal caV] cal oal c"g) gal calcal calcal sdliseloal s eabaal salemhralgal gl cal cal e

aJcalcalca]ca]calc

| ca Gal ca] cal'eRTEH] CHRATPELTO (ol ooy G R Eal ]wb%]rﬁ%‘é%"al el

"(#(g(((L)))Q@**I +b+++}xsnid_Z] ] ca] ca] ca] ca] ca]cal]-ca }gg cal cal.ca] ca] ca] ca]
ca] ca] ca] cal By ‘éfa‘]R?&]“@alTVc?a]’%ﬂOéTa]‘E‘é]“i?ﬁ]dé%ﬁ}¥:a'} Al §)eet]esampe or a further S -

“[{/177200001n11110223X3}xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca ca]Tca] cal ca] ca] ca] c
a] ca] ca] ca] capeainea) Kal Capeby edFehercsf ¢ f@é]f&éf%]) WartrsFudlens! 414485x55
556e666) 7TN7X7"7777C88888?9V9999} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cajc
a] ca] ca] ca] capeadlisaf2@iscafenihonifamhoa]ic ]:er@]ss:@p]nt,fa]%atr 18a] cajcal 9:: ::

; <r <<<<, =, =1=3=| =V=====>>{ BCCC* D+DLDNMD| wr mhb] Whi d_Z] c”a] ca] c™a] ca] ca] ca]
ca] ca] cal ca] c”a] ca] cMa] caV] ca] ca] c”a] ca] cMa] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca]
ca] ca] ca
MDeDi DDDDDDDEF' G HOpt:midsHEKp s iibti<d HaMeg RBIRIZRQESY thejlcottoXinystenad kgates ah cal ca
caV] ca] ca] ca] ca] cfa] ca] c”a] ca] ca] ca] caV] ca] ca] ca] ca] ca]ca] ca] ca]ca]c”a]ca]c
a] c”a] ca] c”ajes@nation of the dynamic responses of the press to instructions issued by the controller.

&Q BQBAQ QSSTTUF VWWW-WANNAL X3 XBXA X Xv XwiX} XXXYAAAAAyt o) d_ZUni d_Z] ca] ca] ca] ca
] ca] ca] ca] c” abgiabainabeak eAahsels 8} elakmahe prls alafalaalalaale aal c a] cal c
a] calca)l c”alcalcha ” = =aab(cycc(ddd3eee*f, f Sf df hf f gcggg

hXxhh| wr mhe” Vieadsal gabic ddeaslgalcaltal ol sabedbaal ﬁleqshﬁéhm&a] &Al 6atsard caj ¢

aJcalcalcalcalcalcalcalcalcalcalcalcalcalhiRiiiitiAjjIkkl]I11I
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] ca] ca] ca] calca ca] calcalcalcalcal]calrcrr ssskssZt otlt

mrttttttttt - ]
{{{ |||8}Zup%¥wggé\iﬁgg%tﬁ} aht z]ndo ce sta ICC xa atlfnxs mxcda.

vl craVl oal calgal o ﬁ@%ﬁf&ga]ﬁ @Jmcaelméllscakgagpﬁ%é ST T—-
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Scumming Detection
Scumming is the result of running a printing press wich
insufficient dampening solution. Ink from the ink forme rollers
10 migrates to the non-imaging area of the printing plate, because
there is insufficient water to prevent the adhesion of ink to
the non-imaging area of the plate. The visual result of
scumming is a mottled pattern of ink across the printed page.
Scumming is most undesirable. The scattered light detector 50
15 in the instrument is sensitive to the absorption of light due to
the presence of ink. Thus, the output signal, s(&), can also be
used to determine when scumming occurs. The signal may be
integrated into either the dampening controller or the press
controller svstem (as above!, which will then make the reguisite

20 adjustments to prevent further scumming.

Fig. 122 is a flow diégram describing how scumming
detection may be implemented. In step 450, a numerical value
for the scumming threshold is provided. The scumming threshold

25 is stored as a record 451. Steps 452 and 454 represent the
continual acquisition of data from the scatter light detector 50
at one or more non-imaging positions until the point that the
press operator determines the press is operating acceptably.
Once this occurs, then in step 456 a set of preferred

30 measurement positions is calculated and stored as a distribuction
record 458. These positions may represent positions known from

previous experience to be prone to early scumming compared with
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reference record 464. If it is determined in step 470 that the difference is greater than a
10 threshold value, then, in step 472, an alarm is sent to the host. In step 474 further

mstructions are awaited which, in step 476 can be to resume the monitoring, at step 466,

or cease monitoring and await further instructions, at step 478.

Fig. 12B shows a graph depicting examples of the signal derrved from scattering

15 detector 50 during a commercial newspaper print run using a MAN Roland GEOMAN
press machine. The upper graph shows the response when no scumming is being
observed. Across the plate surface the scattered signal remains within a tight band.

When scumming occurs, as depicted in the lower trace, ink is observed across the page of
the printing output and this ink is also observed on the plate by the scattering detector.

20 The magnitude of the average signal decreases and the apparent noise of the signal
increases By trainine.a control system with the spatial distribution of the non-imaging
arcas during a period of ne scumming 1t 1s possiole for the mstrument data processing to
distinguish when ink is evident in the any non-imaging areas (1e. scummng) When

emplovec tnroughout & prinung press and with such stgnaiz peing relavec oact 1o the
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1 10% () 5 0 &xga/égf%n{c%t areas are composed of an imaging or non-imaging area. This information
may be used to direct the scumming detection measurement to areas known to be non-

imaging. As scumming tends to begin immediately following a block of mgh image

density, scumming detection can be concentrated in such areas.

10 Measurement of Water Thickness in Post-Blanket Position
The measurements described to this point have assumed that the mstrument’s,
position 1s after dampening and inking, but before the blanket rolier (see Fig. 10}. The
mteraction between the blanket roller 430 and the plate cylinder 425 1s such that water
and ink are transferred from the piate cylinder onto the blanket roller and then transferred
15 onto the paper. Instruments embodying the invention thus may be employed both before
and after contact with the blanket roller. In the post-blanket position, the mstrument 10
can measure any residual dampening solution thickness, indicatng that not all of the

water is transferred to the blanket roller.

20 Fig. 13 shows the result of measuring post-blanket water thickness at various
dampening settings (shown aiong the x-axis). The graph demonstrates the viability of -
measuring n the post-blanket position. because the water iilm thicknesses are of the same

order of magnitude as 1n the pre-blanket position
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shows a plurality of positions in which the instrument may be installed.

10 Further Advantages Offered by Embodiments of the Invention
In contrast with the pr.ior art, embodiments of the present disclosure do not
require test patterns because the sensor system is capable of simultaneously determining
the water level and the ink density. Also. the measurement is conducted very close to the
point of printing and, therefore, does not incur the ume laiency involved with downstream

15 paper measurement. This enables a more effective control loop to be implemented.

The effect of the Brewster Angle reflectance variations can be reduced by using

s-polarised light (i.e., electric vector orthogonal 1o the incidence plane).

20 The incorporation of protective transparent windows recessed into sensor
housing is advantageous. These windows are maintamed in a contamination free state by
the application of a constant stream of clean air onto the window surface. Recession of
the windows 1nto the mstrument body provides a tube along which air travels to the
snterng environmen: T flow prevents the magrass of ever sallisiic comaminants such

:: asrapdiv moving {luid droplets or parmcular bodies.
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sensitivity and reduced susceptibility to stray light interference.

It will be recognised by one skilled in the art that the mstrument may be
10 gainfully installed on a scanner mechanism that translates the instrument detectors across

the width of the press.

An instrument such as described can be appiied to other surfaces on prinung

presses. such as the bianket. and water or ink forme rollers.

The foregoing describes only one embodiment/some embodiments of the present
invenuon, and modifications and/or changes can be made thereto without departing from
the scope and spirit of the invention, the embodiment(s) being illustrative and not

restrictive.
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corresponding first signal representative of the
intensity of detected scattered light,

(c) detecting the specularly reflected light and
15 providing a corresponding second signal
fepresentative of the intensity of the detecrted
reflected light
(&) processing the first signal £o identify when the

iight falle on image area

jall
w

20 {(e) using data from processing the first signal to
filter the second signal to provide an output
signal when the light is directed on a non-image
area, and

(f) the output signal indicating the amount of

25 dampening ligquid present on the moving component.
2. A method as claimed in claim 1, wherein the output
signal is used to control a supply of dampening liquid to
the offset printing press
3. A method as claimed in claim 1, wherein the first

30 signal is used to control ink supply to the image areas of
the offset plate.
4. A method as claimed in claim 1, wherein the light is
laser light directed onto an offset printing plate to
determine in n€ar real time the effective thickness of the

35 dampening ligquid whereby the printing press is regulated

to maintain desired operating performance during a print
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component is an offset printing plate and the light is laser
light directed onto the offset printing plate over a relatively
small area at approximately 60° to the normal from the offset
15 printing plate.
9. A method as claimed in any one of claims 1, 4 br 8,
wnerein scanning is used with instrument detectors across the
width of the press.
10. 2 method as claimed in claim 4, wherein the laser iight
20 is passed through a collimating lens, polarised and focussed to
form an incident spot on an offset printing plate of the press
of an area less than 25nﬁ€.
11. A method as claimed in claim 10, wherein light detection
is by silicon photo-diode detectors having an active area of
25 about 15mm’ and operating at wavelengths in the range of 400 to
1050nm.
12. 2 method as claimed in c¢laim 11 wherein the output
signal is used to control a supply of dampening liquid and the
first signal is used to control ink supply.
30 13. A method as claimed in claim 1 and including using a
threshold value for scattered light from a non-imaging area,
comparing data when the beam of light is incident on a non-

imaging area, comparing the data with the threshold data and, if

above the threshold data, determining that the beam is ‘incident

w
wn

on a non-imaging area and incorporating the data into a running

average indicative
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14, A method as claimed in claim 1 and further comprising
using the first signal to control synchronisation with

10 the printing plate.

15. A method as claimed in claim 14 and further
comprising using the second signal for printing plate gap
detection and producing a gap signal in real time which is
then used to determine plate cylinder rotational speed and

15 to synchronise data acquisition and to determine spatial

pesitions on.the printing plate.
15. Apparatus for controlling an offset printing press
having

(i means for directing 2 beam of light ontc a moving

20 component of the press having image areas carrving
printing ink and non-image areas carrying a dampening
liquid, the beam being incident on the moving component ‘
to be scattered therefrom and specularly reflected
therefrom,

25 (1ii) means for detecting the scattered light and
providing a corresponding first signal representative of
the intensity of detected scattered light,

(1ii) means for detecting the specularly reflected light
and providing a corresponding second signal

30 representative of the intensity of the detected reflected
light,

{iv) means for processing the first signal cto identify
when the light falls on image areas, and
() means for using data from processing the first

35 gsignal to filter the second signal to provide an outpuc

signal when the light i1s directed on & non-image area,

and the output signal indicating the amount of dampening



10@10%@& () - 310%@& () - 10%@& ()- 10%@& ()- 10%@& ()-0 10%@& () - FPhEdEUV?
10@€0%@& () - #10%@& ()-s! 10%@& ()- 10%a& ()-s10%@& ()-Y "10%a& () --EXmHGY 23?
10@ 109%G& ()- 10@ 10@ 10@ 109%@& () - +109%@& ()-)y1l0%@& () -

109%@& ()-& k}~<nbC 10@ #10%-[-& ()-S/ #1096G& ()-S/! #109M& ()-S/!

#109%& ()-S/ Y 10%G& ()-Oy: 10%G8' () - wWiBgpC 11}  #100& ()-S/ ! +

#10% r& ()-S/'(C  #10%08& ()-S/!, #10%2s2& ()-S/!!  #10%h#h#& ()-S/!

#106G8! () - Sf-&;@xmwgrl&}op#mmg 105 10bPoo#lQ%8 ()-S/1 #10% () - S/ ! x
#109& ()-S/!  #10%& ()- S/ BW>~\: MC

101 f- #1096 T& () -HFI230% @@ () +HeR10% At h&"(F¢- afLR 109~ EF23f 910%
h& ()-' 10%h& {dan>CKB~zX6Mox 1L! b@R#H10%YNh&: € ) - b@#10%h&=6)x+! | @LO% h
h& ()-!| GHLOYE. () -!| @¥10% h h& ()-10% h& () - = U oPL F: 10%8& ()-&10%8& ()-3

5 printing plate at an angle oI about 60° to the normal from
the printing plate and the laser light being incident on
the plate over a relatively small area substcantially less
than 25mm’. -

18. An offset printing press including apparatus as

10 claimed in claim 16.
19. Offset printed material produced by using a method as
claimed in claim 1.
20. A method for determining the occurrence of scumming
in an offset printing press, including the steps of:

15 directing a light source at a moving component;

detecting light scattered from said moving coﬁponent

and forming an intensity signal thereof;

[ )]

Toring & record c¢i one or more positions representing

Ioh)

nen-imaging areas; an
20 data processing said scattered light intensity signal to
identify the presence of ink at least one of the
positions. s
21. A method as claimed in claim 20, wherein said data
processing step includes comparing said scattered
25 intensity signal against a threshold value representing
the onset of scumming.
22. A method as claimed in claim 21, wherein said
threshold value is derived from data collected from a
printing plate absent ink.
30 23. A method of operating an offset printing press
including the steps of:
directing a light source at a moving component;

detecting light scattered from said moving



10hh 10hh 10hh! x+#10%h& ()-m ! x+#10%1& ()-m ! +#10% t& ()-m J° ZXAOPLukry H00)
#1098 ()-!F #109BB& ()-! F #109%& ()-!F #10%& ()-!F #10%& ()-Y vy oel
1098B& ()- @ewU3oPL !]° #109& ()-! #109BB& ()-! #109& ()-! F #10% & ()-!}F
#1098 ()-!F #10%&' ()-~"\VWJG1 | 10 10!] #10%& ()-! #10%FF& ()-!°

#10%&' ()-!S #109BB& ()-!° S 37

#1098 () - Q=0M+1! Y#10%J& ()--! YHL0%HHE () - - Y#109%&' ()--! Y#10%&' ()--y: 109Z&

()-L' 10%& bhponent and forming an intensity signal thereof:
101 T WU3+1! T " Y#10905& () --! Y#L0%c&' () --!sY#L0%& () --!Y#L09%& ()--!Y#10%&' ()
-- L Y#10®Z& () - - - ST 1FF°29"p°p 10%p "p! ¥#LOWP=~ -7

P& () - - dY#20%EsEr&. () - =bnY#L0% n&' €)==k YA10%

& ()--!" Y#10965&.()-- UV g8LrP. 11 L-#10%& () -~ L#10%& ()-~|Y_-10%h& ()-1"IF
10%h& ()-S y&10% h& (J & 10% & (Y- ion“b}agzw%xg‘rif#wo%fg&*(
6#109%/ V& {Jents#T0WRREPEPSNTHLOUR (k- a#10%rst one of the

& ()--!ngggp&;g%é-pgw. 101 #10%B$& ()--! #10% N N& ()--! #10%& ()--! #10%
& ()--1| #109& ()-(-i!,#losy&' ();-80123: AL\ TLLEYF 109 () - 1 f YF" 10%0CK () -

adjusting the ink and/or dampening liguid controls o

the press to avoid scumming when onset of conditions
indicative of scumming 1s detected.
10 24 . An instrument for determining the occurrence of
scumming in an offset printing press, including:
a light source for directing light at an offset

printing plate, the light source being of a known

intensity;
15 a light detector for receiving light scattered from
said plate and pfoducing an intensity signal thereof; and

e data processor storing a record o one or mors
posizions reprasenting non-imaging areas. and processing
s

20 of ink at said positions.

25. An instrumenct as claimed in claim 24, wherein said
data processor compares sald scattered intensity signal
against a threshold value representing the onset of
scumming.

25 26. An instrument as claimed in claim 25, wherein said
threshold value is derived from data collected from a
printing plate absent ink.

27. An instrument as claimed in claim 26, wherein the
light source is a polarised beam of laser light arranged

30 to be incident on an offset printing plate at
approximately 60° to the normal direction from the plate,
the laser light being incaident over an area of
substantially less than 25mm®.

28. A method of operating an offset printing press

o
2]

including the steps of
a) directing a beam of light onto a moving

component
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intensity of the detected reflected light and indicating
the amount of dampening liquid present on the moving
component ;

10 c) using the signal to control a supply of dampening
liguid to the press, and wherein
a) the beam of light is a polarised beam of laser light
projected at an angle of at least 30° to normal direction
and incident on an offset printing plate and forming a

15 spot on the plate of area substantially less than 25mm?.
29. A method as claimed in claim 28, wherein the beaﬁ of

.3 angled at about 603° to the normal direction
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= method as claimed in <liaim 28, whersin scanning is

= with insctrument detector
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31. A method as claimed in claim, wherein light detection
is by silicon pho£o—diode detectors having an active area
of about 15mm? and operating at wavelengths in the range of
400 to 1050nm.
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