WO 01/ 75406 PCT/ GBOL/ 01431 Col our Specification This invention relates to
col our charts. Colour charts are prepared by manufacturers of paints, inks,
dyestuffs and col oured products as diverse as notor vehjcl sew ng

t hr eads. MOU4P1%, they are published as printed colourg%ﬁwgiﬁﬂng{ in sone
sort of array, on paper, but swatch catds are al so produced by, for
exanpl e, manufacturers of fabrics, lamnates and so forth in which the
colours are shown on the fabric or lamnate itself. The colours are
selected in accordance wth the preferences of an individual or panel of
peopl e, perhaps after sonme market research, and assigned nore or |ess
fanci ful names such as N | e G &sbowr Specificabicirh. Disclainers are often
made as to the reproducibility of the chart colours, especially in regard
to the differences brought about by application to the intended substrate
as co d wth the chart | our on its paper substrate. Sone col our
charts?pi%ﬁﬂP%Iﬁﬁgvggn%ﬂgﬁghﬁggﬁég&terned “colour libraries' are
necessarily arranged in sonme kind of |ogical order. Anong these may be
mentioned the ClELAB col our nodel, and the Pantone, Scott Dic and Minsel
syst enms. CAlour ehatts @ne pedpatdiebe mdnutfdaiieassohpsintse éikst daoshey nad cbiqumrd he
physi cal sanples to an electronic version in which the colours are stored
as bri ghpiedysts apgeveipriacmotnre chisleseandfsepving dseadsi népually.ohey aregpubdishedl our
monitor. A problemw th. el ectronic rep esentation, of course, can he

appr eci a?%ﬂ'qmﬁa N Rk lalﬁﬁ%‘grl{}aspmfns%rf {@F@Vioéli RAPCE AW sigtch eaedy ahe alsqui ndow
- not al i i t e r Lyl ng the
sane. si it Lce ) dot et m PSS TSR LA e ST R FRERAC, |
avai | abl go]6@ls@ sho#rfon the fabric or laminate itself. The colours are selected in accordance

with the preferences of an individual or panel of people, perhaps after some market
research, and assigned more or less fanciful names such as Nile Green or Dusky Peach.
Disclaimers are often made as to the reproducibility of the chart colours, especially in
regard to the differences brought about by application to the intended substrate as

compared with the chart colour on its paper substrate.

Some colour charts, comprehensive enough to be termed ‘colour libraries’ are necessarily
arranged in some kind of logical order. Among these may be mentioned the CIELAB
colour model, and the Pantone, Scott Dic and Munsell systems. At least one of these
libraries has been transferred from the physical samples to an electronic version in which
the colours are stored as brightness, hue and chroma values for displaying a colour on a
colour monitor. A problem with electronic representation, of course, can be appreciated
by casual observation of television sets in a dealer’s window - not all the sets will be

showing the same colour. despite receiving the same signal.

A shortfall of all of these systems is that by no means all available colours are

represented. Even though, typically, there may be some 1700 colours in such a library,



represented. Even though, typically, there may be sonme 1700 colours in such
a library, WO 01/75406 PCT/ GB01/01431 -2 manufacturers are not

i nf requent li/ asked for 'specials', colours not represen g?/ 1/81r1 rt
col ours. WoHE3%sent invention provi des methods for pre our

charts, colour charts prepared by such- net hods and appar at us for

di spl ayi ng col our charts and colours therefromthat do not suffer the

di sadvant ages of prior art charts and their display and which have

consi der mhhefastvantages iifeedqubodeatkedder npeciakt bolohss mpegirtichaid onclodrt
production of colour and coloured articles. The invention conprises, in one
aspect, eplgeishod for preparing a colour chart conprising the steps of
defining a reference colour, and specifying a range of colours from said
reference col our, each colour being spaced by integral nultiples of a

presel ec'ﬁ'f?ﬁ é)? {er\%nftlfoﬁ éﬁ‘ggﬁey %é{ﬁ%ég PP 81%@3&11% Q%I u?o(!h%‘{g C(BIBSI‘ rgﬂ?ﬂ?

spannl ng our spac vveen r ef nce OUI’

col our ?&F%H 19}0|sz|15 ndthbd&r m@p{gﬂau@Sf@r@s%c\gaw@& cl:ﬂ}% E’Iﬁ@%@lcﬁﬁ% ed
col our erence value nmay be at |east one val ue and may desirably be

in the reégrefromfthatwe W@uffvathce:hsad&aﬁ]ﬂ@eyaf preor( &s clsgrescarfdi thdir lysptldpear@bl our
Managenent . Comm ttee) is a trade-w de adopted standard for col our
di f f er enthighi Bave P@nfiléerablﬁ HE@NEEes He WPpe éP%‘FF‘ééed Mithcoile epgctigation or

production of colour and coloured articles.

The invention comprises, in one aspect, a method for preparing a colour chart comprising

the steps of
. defining a reference colour, and

. specifying a range of colours from said reference colour, each colour being
spaced by integral multiples of a preselected colour difference value from
any other colour, the range spanning the colour space between the reference

colour and some other colour

Typical colour difference values are CMC values. The preselected colour difference
value may be at least one CMC value and may desirably be in the region of two CMC

values.

A CMC value (as specified by the Colour Management Committee) is a trade-wide
adopted standard for colour differentiation. It is defined as the difference, in CIE colour
space, comprising differences in hue, chroma and lightness. between a specified and an

achieved colour. as specified by the CMC formula. It renders numeric measures of



space, conprising differences in hue, chroma and |ightness, between a
specified and an achieved colour, as specified by the CMC fornmula. It
renders nuneric neasures of WD 01/ 75406 PCT/ GBOLl/ 01431 -3 colo

di ff er er@O0Ui48h are general ly accepted as being visualF9“ﬁﬁPV%#%1l e. the
same magnitude of CMC value is the sahe colour difference irrespective of
the colour. Whilst it is possible to contenplate charts for green, red or
ot her subsets of the entire gamut of colour, the invention is nost

meani ngfadlowhdfetdiRe Witie agaganerdlls aovgeeds beﬁ@&nsﬁﬁil@hﬁﬁl@mmcd the saniden,

may be the dngEESt possi bl e bl ack, or the purest and brightest possible

whi t e. ThagnifmstehddCWiC gfpie@usrtﬂzlﬁrsgmwbmshﬁfﬂbn@ ireepessive d thipedeurxt endi ng
from deepest black to brightest white, and enconpassing red, green, yellow
and bl ue, mﬁth approximately 17000 colours. There is little or no point in

speci f y' {?% %]sfll;lg 1§ QS&%H{ elﬁg c?iguets focfoé’ga{ %&ﬂo} Xtth%p ISthée'[ES(Bf tRe entire

dlstlngu

coner ci m@tochoémoﬁmﬁé mvei%l&n mam@érﬁn ﬁ@%@ﬁ@h@fwhblke a%lfjtul@tc%@re@f the
chart, it lends itself to an orderly, objectlve rather t han subj ecti ve,

i denti f i Clad teferende dodeurcthenunsy biNicl deepesapyssiysblans. arold purbs: ad\brigatest a
straightforward, easily understandable systemis to |[|abel each col our with
an al phamﬁﬁ@tlfiw tteéde of the form AA123. The potential range of available
code nunbers is 676000, which is far larger than is required for the 17000
or so colours of the full chart, so there is perhaps, roomfor

1 RSOk SSRGS A o M) o>

by ZAOOOo brightest white, and encompassing red, green, yellow and blue, with approximately
17000 colours. There is little or no point in specifying finer differences than are
commercially only just distinguishable. The number is larger - far larger than any other
commercial colour chart - but manageable. Because of the structure of the chart, it lends
itself to an orderly, objective, rather than subjective, identification of the colours. While
many systems could be devised. a straightforward, easily understandable system is to
label each colour with an alphanumeric code of the form AA123. The potential range
of available code numbers is 676000, which is far larger than is required for the 17000
or so colours of the full chart, so there is perhaps, room for interpolation, should it for
any reason be desired to add further colours. On this basis, jet black could be represented

as AA000 and whitest white by ZA000.

The invention also comprises a colour chart comprising a range of colours specified for
a defined reference colour each colour being spaced by integral multiples of a preselected
colour difference value from any other colour, the range spanning the colour space
between the reference colour and some other colour. The reference colours may be
white, black, or, indeed any other colour and the range may comprise those colours in the
colour space which are spaced from an adjacent colour by at least one CMC value,

preferably by about two CMC values, e.g. 1.8 or 2.2 CMC values.



The invention al so conprises a colour chart conprising a range of colours
specified for a defined reference col our each col our being spaced by
integral nultiples of a preselected colour difference value f any ot her
cologr, ?ﬁ@"ﬁéﬁée spanni ng the col our space between thé%?“P%?@ﬁQL col our
and some other colour. The reference thtours may be white, black, or,

i ndeed any ot her colour and the range may conprise those colours in the

col our space which are spaced from an adjacent col our by at |east one CMC

val ue, Qrfebemsabi wonyd addie pdsyib i OGnulad mesmeeniggfil .c8lowt cRa féhe welales. WO
01/ 75406 PCT/ GB01/01431 -4 O course, it would not be possible to make any
meani ngf of cadenrspacaorng singlsshedio! whpsire Radier cobgangessas be ardieated. wging tkheet of
paper. r, sup-ranges.can be indicated, ing . the |abelling.nethod
PPt nearhpGvs aifod RETEF LR sor B IR AL Chldb A ogtvorser Seren: ar

col our t A = hy- I ol ours
" epr esenpaqur i B 60 R BoRBSlap R bR FrdR-- ARG PAGIR i Blgf” 0
Govi ousl Wy csd&beainEianid, LRUAD, I UBAL BESTC pagaszyayy. m ght be unmanageabl e
for many ~ purposes. e chart can, however, be represented digitally for

di splay via a programmed conputer on a colour nonitor, and the invention
al so conprises apparatus for displaying a colour chart, conprising a

col our vPRERUMYNYCHra “chA” could swpin @10 passyraadhraight be upaandggable formganyf

col ours ext endi féon1a hdefineg referepgg.c%ho%r $%@h col our being spaced
by i nt egP4PORT ¢''5ICATT 51 PAWEY Ry RT EPRTSTREC SHEUY 10 FPRIPE KGR IR S m any
other col@Hputet fifa tGBIEmonitor, and the invention also comprises apparatus for displaying

a colour chart, comprising
. a colour video monitor, and

. a computer programmed to specify a range of colours extending from a
defined reference colour each colour being spaced by integral multiples of
a predetermined colour difference value from any other colour, the range
spanning the colour space between the reference colour and some other

colour

. the computer being connected to the monitor and controllable to display at

least one colour of the range thereon.

Having regard to the problems of displaying colours alluded to above, it is preferred that
the monitor is calibratable. both internally to itself and externally to the computer, so that
the colour actually displayed corresponds to the specified colour. The monitor can be
calibrated with reference to standard colours by means of a colorimeter. Rather than
resort to the usual colour adjustments available on colour monitors, it may be that the

colour signals sent between the computer and the monitor are adjusted (the adjustments



spanni ng the col our space between the reference col our and sone ot her

col our the conputer being connected to the nonitor and controllable to

di splay at | east one colour of the range thereon. FBV|n re ardsto t he
probl ems Y& 1§81 ayi ng col ours alluded to above, it is (P@&‘fhat t he
monitor is calibratable, both internatPy to itself and externally to the
conputer, so that the colour actually displayed corresponds to the
specified colour. The nonitor can be <calibrated with reference to standard
col ours byinpeasxahpla. sotedrih nEtagibasRathidr istchasultetesoh tintoa tdeuriSiuail i¢ol our
adj ust nents avail able on colour nmonitors, it may be that the colour

si gnal s Hamtmisiedbrmeane of afgrdbeck Gom theeotmimetor. are adj usted (the

adj ust ments WD 01/ 75406 PCT/ @GO /01431 -5 being. for exanple. stored in a
dat abase which is consulted each tinme a colour signal is transmtted) by

means of a_col our
printer égn %gﬁggﬁh%rat2%5Fa089b8§&p§%§é$§haﬁ ﬁqn%?ﬁﬁ§ OH§‘§¥W8§WH8 | ours
or a set t}@fscsge@rt@qa(;lgs@ph@éﬂ@fstma}@célbgrsneasures descri bed above can be
used to produce a colour chart and to display its colours accurately on
screen or printed on to paper, there remains the problemof producing the
finished product be it a textile product, a ceramc, a leather, a |amnate
or  what Shile thgeapirendesicribed @weﬁﬂ@bg s poeduss aaogbrtwhmaa@d todisplant

whi ch n_the str.at

[ o which jis wll ap extile
dyest ut 1 15 chlopPERceEhel o FRei 8T arninrrEIOAR ol tereAin e Boplam of
substrat fqubAk FX ARG prodlRSt batieSe AU bRt 2 RERRE, 4 RXIHE &Staminate or

whatever. which involves the production of an appropriate colorant which it will perfom
on the substrate to which is will be applied. Textile dyestuffs, for example, will yield

different colours on different substrates, for example, substrates having different textures.

This problem can also be addressed in conjunction with the invention.

In another aspect, then, the invention comprises apparatus as aforesaid in which the
computer contains a database of colour recipes from which a particular recipe is desired
representative of a colour displayed on the monitor which will produce the actual colour
when applied to a particular substrate. The database will contain different recipes for the
same colour but for application to different substrates. The recipes may be in digital
format which, for a perfect screen, would display the called-for colour, and the machine
contain programming modifying the instructions to the screen (or printer, as the case may
be) to produce the colour called for. The programming may include an algorithm, which
will be a method of working out a recipe for example for paints, inks and/or dyes. The
computer, in other words, may include programming adapted to modify the instructions

on the basis of a different substrate, as outlined above.

The invention will now be described with reference to the drawings, in which:



This problem can al so be addressed in conjunction with the invention. In
anot her aspect, then, the invention conprises apparatus as aforesaid in

whi ch the conputer contains a database of colour recip r ich a
particul¥POV&#pe is desired representative of a co|ou§§6%§§PQ3%d on the
nmoni tor which will produce the actual-@ol our when applied to a particular
substrate. The database will contain different recipes for the sanme col our
but for application to different substrates. The recipes may be in digital
format whief, 1 f orisa gaededkp SEIHeamigho bk dised Bipdametiien wathledifentie®l our,

and the machine contain programm ng nodifying the instructions to the
screen (or printer, as the case may be) to produce the colour called for.
The progranm ng nmay i nclude an_al gorith i ch i1l be a nethod of

wor Ki ngngﬁPre r eclSpYd AG<aBP 2P %frO%%m%rggrqr%%%wr&fewe@re he
conputer, in othe . -1 d rogranmm ng adapted to nodify the
instructions on %%%Q%ggﬁ%ﬂg%ngaﬁhg¥§Pgnt substrate, as outlined above. The
invention will now be described with reference to the draw ngs, in which:
WO 01/ 75406 PCT/ GB01/01431 -6 Figure 1 is a colour map such as m ght be
used i n Kigoreett i ois avdiagranm@aiiavidistiadon of RppaamisAiseful afi cannexi@nphieh die a page
of colours froma colour index prepared according to the invention; and
Figure 3 is a di apreaaasioncand fisplayaef eplogrs dppardews chefagrordimgcenilect i on
with the preparation.and display of colours in a colour chart according to
the invention. THEBI®Wings illustrate a nethod for preparing a col our
chart 11 conprising the steps of

The drawings illustrate a method for preparing a colour chart 11 comprising the steps of

. defining a reference colour, eg black (AA000, Figure 1) or white (ZA000,
Figure 1) and

. specifying a range of colours from said reference colour (AA000 or
Z.A000), each colour being spaced by integral multiples of a preselected
colour difference value from any other colour, the range spanning the

colour space between the reference colours and some other colour.
The colour difference values are CMC values.
Figure 1 illustrates the coding system. The first letter of the code is an indication of
lightness, A being dark, Z being bright, a letter late in the alphabet indicating a lighter

colour than a letter earlier in the alphabet.

The lightness/darkness spectrum is depicted in planes A, B,.....Y, Z.



defining a reference colour, eg black (AA000, Figure 1) or white (ZAO0OO,
Figure 1) and specifying a range of colours fromsaid reference col our
(AA000 or ZA00O), each col our being spaced by integral i of a
presel ecV2417¥8¢ our difference value fromany other col Sgwctatoﬁéﬁ?lange
spanni ng the col our space between the/ reference col ours and sone ot her
colour. The colour difference values are CMC values. Figure 1 illustrates
the coding system The first letter of the code is an indication of

| i ght nesBhe Achigidnudaidknot?s beichgorhi icilote, A deabdtiey thatuli’n dRe. Bl phaket
indicating a lighter colour than a letter earlier in the al phabet. The

| i ght neséynggingribe §irspeeond fici dredespiusside thip, Ppletipmekaten in Be alphabet dznotiagy

01/ 75406 PCT/ GBA /0143 -7 The. secqnd |l etter denotes to chroma circle, A
denot i ng? thH& INEERjE| shade(agn ong eagjer In ead@?’?é{ﬂf'ng the first, second etc
circles outside this, a letter later in the al phabet denoting a |ess

i ntense shade than one earlier in the al phabet. The first nunmeric digit

denot es v Ghstohurhéige ot demiaes HHich bifeh€ FbRUGUARRR tBe ic@lour(ﬂéy@%r@ﬁh, 1
extending fromred to yell ow (thereby enconpassi ng orange shades) quadrant

2 ext endjuagrdnt d rexyeadingvirdro regt o] logu#drent erichmpessingmaggedmde guhdnt and
quadrant_4 from bl ue, through purples, back to red. The next two digits

repr esent ekikadgigstramcoe]gmpimereenequasirgiirthice frem grednmior placpyl awadient ©f t he

Quadr ant ;TS 1A RS ok B ooty S1 xth poi nt around the fi st

The next two digits represent the distance around the colour circle from the beginning
of the quadrant. Thus 126 represents the twenty sixth point around the first quadrant,
thus a reddish orange colour. The full coding BD126 thus represents a point on circle
D in the second lightness plane, 26 points around the circle from the beginning of

quadrant 1, thus a dark, intense reddish orange colour.

With a little experience, any colour denoted by this coding in the form xxnnn can be

fairly readily visualised.

Figure 2 shows a typical page from a compendium of all colours of a colour chart
according to the invention. The page, selected, as it were, at random from all the pages
labelled AA to ZA, is page EC and contains 25 colours, EC100, EC108, EC106, ...
EC192. EC196. Other pages will be similar. Of course, other configurations can be
adopted. The pages can be pages of a paper publication or "pages’ of text and graphics

In a computer.

Of course, different coding systems can be adopted, but the one particularly herein

described appears well suited for adoption as a standard.



thus a reddi sh orange colour. The full coding BD 126 thus represents a
point on circle D in the second |lightness plane, 26 points around the
circle fromthe beginning of quadrant 1, thus a dark, intense reddish
orange cHWU%¥Nth a little experience, any col our denJF335%9mPﬁ s codi ng
in the formxxnnn can be fairly readi®y visualised. Figure 2 shows a

typi cal page froma conpendiumof all colours of a colour chart according
to the invention. The page, selected, as it were, at randomfromall the
pages | Bipekd edildddrdtes dfparatss pagdispleyimacth cotaéigt eompasiadraScol&sy Vil EC
108, EC 106, ... EC 192, EC 196. O her pages will be simlar. O course,
ot her confongar af iavdsa eamnpbier 33gopgretimerhe Pagds acangdef palpess bitwacpaper

publicatiaon or "~pages" of text .and graphics, in a conmputer. O course,

i £ 1 er onfelagRro 1YS CarRCRHT BN aBieady Buintecl TBREPHrt MG yaler e n
descri be I ' f | O a dard. 01/.75406

oo e R ey b kS BRE OISR Butt PAFU T S PRRIRE, oo
chart copglbius A fe ¢ohPuter 8D BRMg dMANELE] tothe Mihidr SOPMHRSI1BE B Med to
specify a range of colours between to reference col ours each col our” bei ng
spaced byt lasstiont egloal ofithet iappetieiednvo CMC val ues from any ot her col our

the range spanning the col our space between the two reference colours, and

the conputer 32 being connected to the nonitor and controllable to display
printer 33 is also

at | east ,one col our g,th range tger n. A col qur

connect eft ‘t“gok“hB“%tSﬁg t‘éra?s\?zco-n CHG ﬁﬁgﬁe SYMBUiGE i%nt arnigsguch as a printer is
essentially a printing VDU, although not so fast in response nor so flexible in operation
as a VDU - the colour printer 33 is auxiliary to the video monitor 31. Provision for
internal calibration is desirable so that it may be ensured that signals passed to the

monitor or printer from the computer always result in the same colour being displayed

or printed.

Likewise, adjustment may be made for changes in the appearance of a colour when it is
applied to different substrates. This may be done exactly as described, namely by
comparing the screen or printed image with a colour on a particular substrate, or the
effect of colorants such as dyestuffs on different substrates such as woven or knitted
fabrics, fabrics which have and fabrics which have not been bleached, and so on, can be
taken into consideration in a database loaded into the computer and consulted when a dye

recipe, for example, for dyeing onto ecru cotton fabric is required.



essentially a printing VDU, although not so fast in response nor so
flexible in operation as a VDU - the colour printer 33 is auxiliary to the
video nonitor_31. Provision for internal calibration is(§?%%Q@?h$ so t hat
it may b¥OMI®d that signals passed to the nonitor or it romthe
conputer always result in the sane col%ar being displayed or printed.

Li kewi se, adjustnment nay be made for changes in the appearance of a col our
when it is applied to different substrates. This nay be done exactly as
described, nanely by conparing thaCEXAI®S or printed image with a col our
on a particular substrate, or the effect of colorants such as dyestuffs on
di fferent substrates such as woven or knitted fabrics, fabrics which have
and fabrics which have not been bl eached, and so on, can be taken into
consi der&tion in & Wsthoddeeprepateg ajcelirichart computsere hagtepswdul t ed when a
dye recipe, for exanple, for dyeing onto ecru cotton fabric is required.
WO 01/ 75406 PCT/ GO /01431 -9 CLAIMS 1. A nethod for preparing a col our
chart conprising the Sﬁﬁﬁgngﬁreﬁgéﬂ%Q% @ reference colour specifying a
range of col ours from sai ef erence col our, each colour being spaced by
integral nultiples of a preselected colour difference value from any ot her
colour, the range spanning the colour space between the reference col our
and some ot her coPfour. speciifingethedgacd oradoury fremciaad meferericn edowh enble
reference col our is black.

colour being spaced by integral multiples of a preselected colour
difference value from any other colour, the range spanning the

colour space between the reference colour and some other colour.

2. A method according to claim 1, in which the reference colour is black.

3. A method according to claim 1 or claim 2. in which the reference colour is
white.

4. A method according to any one of claims 1 to 3, in which the preselected

colour difference value is at least one CMC value.

5. A method according to claim 4, in which the preselected colour difference

value is between 1.8 and 2.2. CMC values.

6. A colour chart comprising a range of colours specified for a defined
reference colour each colour being spaced by integral multiples of a preselected colour
difference value from any other colour, the range spanning the colour space between the

reference colour and some other colour.



3. A nethod according to claim1 or claim2, in which the reference col our
is white. 4. A nethod according to any one of clains 1 to 3, in which the
presel ected colour difference value is at |east one A et hod
accor di nY%4% % m 4, in which the presel ected colourcg$F¥2?§§%g§lvalue i's
between 1.8 and 2.2. CMC values. 6. Aldol our chart conprising a range of
colours specified for a defined reference colour each col our being spaced
by integral nmultiples of a preselected colour difference value from any
ot her colour, theA ariger dparuccogirighte otaahobirin syiacieohed e refdiencercef@irence
col our and sone other colour. WO 01/75406 PCT/GBO /01431 -10 7. A col our
chart actdd#ifng to claim 6, in which one of the reference colours is

bl ack. 8. A colour chart according to claim7 or claim@8, in which one of
the reference colours is white. 9. A colour chart according to any one of
claim 6gto 8 |nAhi:dhar ARGRIAL 1o CALRITSOCOMRAI 857 WARACGOlPYRS TN
the col our space, which are space& rom an adj acent ‘col our, By a east
one CMC wdtidfce d8lould isar chart according to claim9, in which the
colours are spaced by between 1.8 and 2.2 CMC values. 11. A colour chart
according to any one of clainms 6 to 10, represented digitally.

9. A colour chart according to any one of claims 6 to &, in which the range of
colours comprises those colours in the colour space, which are spaced from an adjacent

colour, by at least one CMC value.

10. A colour chart according to claim 9, in which the colours are spaced by

between 1.8 and 2.2 CMC values.

11. A colour chart according to any one of claims 6 to 10, represented digitally.
12. Apparatus for displaying a colour chart, comprising

. a colour video monitor

. a computer programmed to specify a range of colours extending

from a defined reference colour each colour being spaced by integral
multiples of a predetermined colour difference value from any other
colour, the range spanning the colour space between the reference

colour and some other colour

. the computer being connected to the monitor and controllable to

display at least one colour of the range thereon



12. Apparatus for displaying a colour chart, conprising a colour video
nonitor a conputer programmed to specify a range of col ours extending
froma defin ref erence col our each col our being space i al
nultipIe?KUP%g“ﬁredeternined col our difference val ue frgﬁgﬁ%@ﬂ@gﬁir

col our, the range spanning the colouflgﬁace bet ween the reference col our
and sone ot her colour the conputer being connected to the nonitor and
controllable to display at |east one col our of the range thereon WO

01/ 754061 PCT/ GBO /AQp4astus akdrdi8g tAplandfus wbmhrthe ngnitor o @ilibrdk2hlei n whi ch
the nonitor is calibratable. 14. Apparatus according to claim13, in which
the nonitor is internally calibratable. 15. Apparatus according to claim

13 or clajm14, i i.ch the nitor,i.s xt ernal |y, calihbratable )
Apparatuzhaccordizgﬁggﬁg%fcgﬁggg?‘%FZPHEI§3"16QT%?tE%ﬁBWFgﬁnﬁ Bnéﬁéﬁﬁr
printer. hihratdBRar atus according to claim17, in which the printer is

cali bratable. 18. Apparatus according to any one clains 13 to 17, in which
the conputer contains a database of colour recipes fromwhich a particul ar
recipe is selectable representative of a col our displayed on the nonitor,
which wild. r epr odddwardies aegayding to claim 13 or claim 14, in which the monitor is

externally calibratable.

16. Apparatus according to any one of claims 13 to 15, comprising a colour
printer.

17. Apparatus according to claim 17, in which the printer is calibratable.

18. Apparatus according to any one claims 13 to 17, in which the computer

contains a database of colour recipes from which a particular recipe is selectable
representative of a colour displayed on the monitor, which will reproduce the actual

colour when applied to a particular substrate.

19. Apparatus according to claim 18, in which the database contains different

recipes for the same colour but for application to different substrates.

20. Apparatus according to claim 18 or claim 19, in which the recipes are in
digital format which, for a perfect screen, would display the colour called for, the
machine containing programming modifying the instructions to the screen (or printer, as

the case may be) to produce the colour called for.



col our when applied to a particular substrate. 19. Apparatus according to
claim 18, in which the database contains different recipes for the sane
colour but for application to different substrates. 20. r accordi ng
to clai M98V5%: ai m 19, in which the fecipes are in dipéi?{&%l(]%lg?]rmt whi ch,
for a perfect screen, would display thé-col our call ed for, the nmachine
cont ai ni ng progranm ng nodi fying the instructions to the screen (or
printer, as the case nmay be) to produce the colour called for. WO 01/ 75406
PCT/ GBO2101431 -Agp&iwusAppardngstoaeopraiengftdaiamy 18ne &0, dhaivimchléhe o 20,
in which the programing includes an algorithm which is a nethod of

wor ki ng RE0gragpig weludgs anggopithm.Whigh 4h @/methggef working out a recipe for

paints, inks and/or dyes.



