COLOR TOOLS AND METHODS FOR COLOR MATCHI NG
CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
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The present invention relates to tools that may be
used for matching the color of a coating on an article
and net hods for matchl n the coI or of a coat| ng on an
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represents an available paint color. These chips are often included in a paint chip book
that may include, for example, chips for each model year prime color for a variety of
vehicle manufacturers.

[0005] To obtain a color match using a paint chip book, the repairer may visually
examine the available color chips and compare the color to that of the vehicle. To assist
the repairer in this process, color chips containing a hole are sometimes provided.
Examples of pages from paint chip books that include such paint chips are illustrated in
Iigs. 1a and 1b. As is apparent, the color chips provided in these prior art tools contain a
hole within the chip. The repairer, therefore, may place the chip against the vehicle body
to be repaired and visually compare the color of the vehicle body to the color of the chip.
The repairer attempts to identify the best color match and obtains the coating formulation
corresponding to the selected color.

[0006] Such prior art color chips, however, are often unsatisfactory. As will be
appreciated, the coatings on many vehicles include metallic flakes and/or pigments that

create interference effects that result in a coating possessing gonio-apparent properties,
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SUMVARY OF THE | NVENTI ON [ 0009] In certain respects,
the present invention is directed to tools for
mat chi ng t he coISUNHﬂARYdDEﬂHﬂ@HﬁﬁEHﬁTG Nticle, wherein
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@x bolbi ofl AN@a@PUnARPEIE Rherein the coating exhibits gonio-apparent
properties. Such tools comprise: (a) a color chip comprising a coating exhibiting gonio-
apparent properties; and (b) a window disposed directly adjacent to at least one side of
the color chip, wherein the window has a length at least 50% that of the adjacent side of
the color chip.

[0010] In other respects, the present invention is directed to a paint chip book
comprising one or more pages, wherein the pages comprise a plurality of color tools.
The color tools comprise: (a) a color chip comprised of a coating exhibiting gonio-
apparent properties; and (b) a window disposed directly adjacent to at least one side of
the color chip, wherein the window has a length at least 50% that of the adjacent side
color chip side.

[0011] The present invention is also related to methods for matching the color of
a coating on an article, such as a vehicle under repair. The methods comprise: (a)
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properties; and (b) a w ndow di sposed directly

adj acent to at | east one side of the col or chip,
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t he adjacent side of the color chip. [0010] In other
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a and Ib illustrate certain color tools of the prior
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where expressly specified to the contrary. Moreover, other than in any operating

examples, or where otherwise indicated, all numbers expressing, for example, quantities
of ingredients used in the specification and claims are to be understood as being
modified in all instances by the term “about”. Accordingly, unless indicated to the
contrary, the numerical parameters set forth in the following specification and attached
claims are approximations that may vary depending upon the desired properties to be
obtained by the present invention. At the very least, and not as an attempt to limit the
application of the doctrine of equivalents to the scope of the claims, each numerical
parameter should at least be construed in light of the number of reported significant
digits and by applying ordinary rounding techniques.

[0016] Notwithstanding that the numerical ranges and parameters setting forth
the broad scope of the invention are approximations, the numerical values set forth in the
specific examples are reported as precisely as possible. Any numerical value, however,
inherently contains certain errors necessarily resulting from the standard variation found

in their respective testing measurements.
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g(? 10—E1)peparee)r(1p progér{ifl:syw ich gnaly ?esult %r%r%l H)r e{]a%gp e, the presence of metallic
effect pigments, such as particles of aluminum, zinc, copper, brass, lead, bronze,
stainless steel, and the like, and/or the presence of interference pigments, such as
pigments that comprise multiple layer of reflective material, e.g., aluminum or
chromium, sandwiching layers of dielectric material, e.g., metal fluoride, metal oxide, or
magnetic layers, and absorptive layers, e.g., mica or coated mica. In certain
embodiments, as illustrated in the Figures herein, such color chips are often, but are not
necessarily, in the form of a square or rectangle.

[0021] In certain embodiments of the color tools of the present invention, a
window is disposed directly adjacent to at least one side of the color chip. As used
herein, the term “window” refers to an opening. As used herein, the term “directly

adjacent” means that there is no surface or structure between the window and the
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[0019] As previously nentioned, certain enbodi nents of
the present invention are directed to tools for
WOoreosh6a9es t he col or of a coating. As used her ePel/US1987/083888

term"tool"” refers to a device used to achieve a
desired result. In the present invention, the "desired
result” is to match the color of a coating on an
article, wherein the coating exhibits goni o-apparent
properties. As used herein, the term "gonio-apparent
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ﬂmmenmﬂmnmi@g%hmd@mmw@umbsb03@@n®nme@nwymaﬁInu@dnpb@mfm
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about 100% of the length of the side of the color chip to which it is directly adjacent.
[0025] Still referring to Fig. 2, it is seen that the page of a paint chip book
illustrated therein comprises a plurality of color chips 20 that are deposited upon a
substrate 50. The substrate 50 may comprise any suitable material for forming a page of
a book, such as paper, plastic, or the like; however, most often the substrate is some type
of paper. Moreover, the color of the paper may be any color desired, such as white. In
certain embodiments, however, the substrate 50 is, as illustrated in Fig. 2, grey. As used
herein, the term “grey” refers to a neutral achromatic, i.e., hueless, color between black
and white. Indeed, it has been discovered that the use of a grey substrate for the pages of
the color chip books of the present invention allow the human eye to calibrate to the chip

color better than color chips presented on a white substrate.
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article. [0022] In the color tools of the present
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of paper. Mreover, the color of the paper may be any
col or desired, such as white. In certain enbodi nents,

Whoewe1s t he substrate 50 is, as illustrated PEI/BE2P07/083888
2, grey. As used herein, the term"grey" refers to a
neutral achromatic, i.e., hueless, color between bl ack

and white. Indeed, it has been discovered that the use
of a grey substrate for the pages of the color chip
books of the present invention allow the human eye to
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CLAIM 1. Atool for matching the color of a coating
on an article conprising: (a) a color chip conprising
@ COafteNebl SX Ahidi &,iWi@re@Oiht &1 @PRA2E A lenphQPRAS00F,; thad the

adjacent side of the color chip.

8. The tool of claim 7, wherein the window has a length at least 100% that of the

adjacent side of the color chip.

9. A paint chip book comprising one or more pages comprising a plurality of the

color tools of claim 1 deposited upon a substrate.

10. The paint chip book of claim 9, wherein the substrate is grey paper.



(b) a wi ndow di sposed directly adjacent to at | east
one side of the color chip, wherein the wi ndow has a
WO 200g0bn9as | east 50% that of the adjacent si deP@Ff/US1987/083888

color chip. 2. The tool of claim1, wherein the

coati ng exhi biting goni o-apparent properties conprises

a netallic effect pignent. 3. The tool of claim 2,

wherein the netallic effect pigment conprises

al um num zinc, copper, brass, |ead, bronze, and/or
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coati gt Pl 901h2a FARRE BFhe BAQRERE LGS BOIRAIGTy
an interference pig claim1l

wher ei n th@ac@bodnmhnmnwmgmwomhgEﬁbwﬁmgﬁomogqmamépU%wﬁws

% ectangle. 6. The tool of claim1, wherein the w ndow
as a length at least 75% that of the adjacent side of

t he col or (idhu \pde’w debcsedi dindctlphidjeteni mableastlore siileroft thecolor

f.th
B SRR PP Ry S0 By BB Ve
whierein the w ndow has a |l ength at | east 100%that of
t de of _th I hip. .9 A
book BB OHE CieaBey BRyde B avpir i Aghi ol Roving
fouwsal ity of the color tools of cl a| m 1 dep03| ted upon

a substrate. 10. The paint chip book of claim?9,
wherein the substrate is grey paper.1l. A nethod for

mt Chrﬁagnéﬂlﬂﬁl df@iaﬁﬁlpffuﬁle@@&hﬁbr{k%gon an article
conprising: (a) placing a color tool against a surface

of tHe 1§?Itt1f¥:1%thetcﬁl§r o Bt s gl clesirpriditpgie cploy oldhe grige.
chip conprising a coating exhibiting gonio-apparent
ggdopertl es; and (i |% a w ndow di sposed directly

j acﬂﬁtmqt@dalfclaé&é feither sorRrisHTe: t he col or chi p,

wher g(gﬂd&nﬁ i %\%t?%%or"ﬁldl 1%9 tﬂﬁt %ﬂes&%‘ag toﬁge/geﬁég%ﬁ r chip.

t he adj acen ip SI

14. The method of claim 13, further comprising:

(e) applying the identified coating formulation to the article.

15. The method of claim 11, wherein the coating exhibiting gonio-apparent

properties comprises a metallic effect pigment.

16. The method of claim 15, wherein the metallic effect pigment comprises

aluminum, zinc, copper, brass, lead, bronze, and/or stainless steel.

17. The method of claim 11, wherein the color chip is in the form of a square or

rectangle.

18. The method of claim 11, wherein the window has a length at least 75% that of the

adjacent side of the color chip.



(b) observing the color of the article through the
wi ndow at a plurality of view ng angles. 12. The
woreaoBoees cl ai m 11, further conprising: (c) PCT/US2007/083888
identifying the color chip that is the closest match
to the color of the article. 13. The nethod of claim
12, further conprising: (d) identifying the coating
formul ation that corresponds to the selected color
chip. 14. The method of claim 13, further conprising:
() abpindthng af klaim d&mthefdinde (Y‘@Qﬁowri‘@s f danaill aateag P0feghaties the
:Eclefftlsﬁleo}%ecgf(]) ﬁ[st hod of claim 11, wherein the
dati ng exhi biting goni o-apparent properties conprises
a netallic effect pignment. 16. The nethod of claim 15,
Xk’?‘er Sy rﬁé?ﬁod%?tcﬁhh '1(5 \Sife]? €t R I%IEWH s %‘i’é}ﬁg{h 2 Rt 100% that of
um num  zi nc, Prass, "lea nze,
&badjactees:sde;dzfeknd colq’tihlpThe nmet hod of cI aim 11, V\,her ein
the color chipis in the formof a square or
rectangl e. 18. The nmethod of claim 11, wherein the
w ndow has a length at |east 75%that of the adjacent
side of the color chip.19. The method of claim 18,
wherein the window has a length at | east 90%t hat of
t he adjacent side of the color chip. 20. The nethod of
claim19, wherein the window has a |length at |east
100% t hat of the adjacent side of the color chip.



