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Description
Field

[0001] This invention relates to point-of-sale customized-color architectural paint and stain tinting systems, such as
those used in retail paint stores to make custom-tinted house paints or stains.

Background

[0002] Architectural paint and stain manufacturers typically distribute premixed paints and stains in a small number
of popular colors. To accommodate consumer desires and enable matching of existing painted or stained surfaces,
architectural paint and stain manufacturers typically also distribute a set of tintable base paints or stains and several
concentrated colorants. These are combined in point-of-sale outlets using colorant dispensing and shaker mixing equip-
ment to make small batch lots of custom-tinted paint or stain in a much larger array of colors than the limited colors
available in premixed products.

[0003] Owing in part to industry custom and the available colorant dispensing equipment, the custom color systems
from different paint or stain manufacturers tend to have somewhat similar components. For example, a typical custom
color paint system may employ several (e.g., 2 to 4) tintable base paints ranging for example from a bright white base
intended to accept at most a small quantity of colorant (viz., having a relatively small available headspace in the base
paint container), to a relatively unpigmented clear base intended to accept a much larger quantity of colorant (viz., in a
container initially containing for example about 9-10% less base than the bright white base and consequently having
greater available headspace for colorant addition). Base paints or stains may employ various binders (e.g., natural or
synthetic resins), binder forms (e.g., solution polymers or latex polymers) and vehicles (e.g., solvent-base or waterborne
versions), and may provide various dried surface finishes (e.g., matte, semi-gloss or gloss finishes). Some manufacturers
also sell colored base paints (e.g. a red, a blue and yellow colored base) which are intended to be combined with
additional colorant(s) when one coat hiding power is desired for strongly-tinted custom paint shades.

[0004] Colorants may for example be volumetrically metered from a multiple-colorant manually-operated dispensing
station, with 12 paint colorants typically being employed in paint tinting colorant dispensing stations for the U.S. market,
and more (e.g., 16 or 24 colorants) sometimes being employed in other markets. The dispensing station may for example
include an individual dispensing canister for each colorant, and each dispensing canister may for example include a
manually-movable piston whose stroke has been indexed to dispense colorant in minimum 1/48 fluid ounce (0.62 cm3)
or 1/96 fluid ounce (0.31 cm3) increments. For example, a manually-operated dispensing station is available from CPS
Color Equipment, Inc. as the COROB™ D50 dispenser. It accepts up to 24 colorant canisters and has a minimum 1/48
fluid ounce dispensing capacity. Using such manual equipment, it is difficult accurately to tint small batch volumes. For
example, paint stores may be reluctant to sell custom-tinted paints in 1 quart or 1 liter containers and instead may insist
on selling only larger quantities such as containers holding at least 1 gallon or 4 liters.

[0005] In recent years, point-of-sale outlets have begun to employ automated colorant dispensing machines capable
of dispensing colorants in smaller minimum quantities, e.g., in 1/192 fluid ounce (0.153 cm3), 1/384 fluid ounce (0.077
cm3) or 1/1024 fluid ounce (0.029 cm3) minimum dispensing quantities. This has enabled point-of-sale preparation of
custom-tinted paints and stains in smaller containers than those previously employed.

[0006] Some colorants are made and sold by paint or stain manufacturers, and others are available from specialty
colorant suppliers. For example, CPS Color Equipment, Inc. sells the COLOR FUSION™ A (8, 10 or 12 colorants),
COLTEC™ (12-16 colorants) and MONICOLOR™ C (16 colorants) lines of pigment dispersions for use in point-of-sale
paint tinting applications.

[0007] In paint factories, high solids content colorant dispersions or surface-treated pigments may be dispensed
gravimetrically into paint batches to prepare premixed paints. For example, CPS Color Equipment, Inc sells the HY-
DRASPERSE™ D line of pigmentdispersions, and BASF Corporation sells the XFAST™ line of powdered paint pigments.

Summary of the Invention

[0008] Many existing custom-tint point-of-sale paint tinting systems involve an undesirably large number of base paints
or colorants. This increases inventory levels and stocking complexity (viz., through a proliferation of Stock Keeping Units
or SKUs), and may pose waste disposal problems when slower-selling base paints or colorants have not been consumed
before their shelf lives expire.

EP 0 846 149 discloses colorant compositions for paint products comprising a pigment component consisting of one or
more organic and/or inorganic pigments. Preferably, the colorants are used in tinting systems containing a series of
colorant pastes that allow the tinting of various types of base paints at the paint plant.

[0009] Theshadesimparted by earth-tone colorants are importantto many customers. Attaining light tints (e.g., pastels)



10

15

20

25

30

35

40

45

50

55

EP 2 300 546 B9

using these and other colorants may require only a very small colorant addition, especially when preparing small batch
volumes. Strong (viz., highly tinted) colors are also important to many customers. Depending on the desired hue, some
strong colors may be easier to attain than others. For example, strong yellows may require less colorant addition than
may be the case when making strong reds, blues or greens. Often it will not be feasible simply to add more colorant
owing to the limited available headspace within the chosen base container and a desire to avoid unduly affecting the
overall properties of the finished tinted product through excessive dilution. Highly concentrated colorants might be
employed, but doing so could also make it difficult to use the same colorants to prepare light pastel tints. Some current
paint color systems rely on a combination of uncolored and colored bases to provide both light pastel tints and strong
colors with adequate hiding power. Other systems employ both less concentrated and more concentrated colorants
having the same or similar hues.

[0010] We have found that by employing an array of appropriately concentrated colorants and a suitably high precision
automated colorant dispenser, we can provide a point-of-sale custom color paint or stain system having a low number
of bases and colorants, and having the capability to provide custom-tinted paints or stains in a wide gamut array of tints
ranging from light pastel tints to strong colors. The invention thus provides, in one aspect, a point-of-sale custom color
system for tinting white-pigmented and unpigmented base paints and stains, the system comprising an automated
colorant dispenser having a minimum fluid dispensing quantity less than 0.01 fluid ounce (<0.3 cm3) for placing colorant
into the base paint or stain, the dispenser providing an array of colorants including:

a) white colorant,

b) black colorant,

c) yellow-hued colorant,

d) green-hued colorant having a color strength (measured as described below) greater than that of a comparison
colorant containing 12 wt. % PG7 pigment,

e) blue-hued colorant having a color strength greater than that of a comparison colorant containing 7 wt. % PB 15:2
pigment, and

f) red-hued colorant having a color strength greater than that of a comparison colorant containing 17 wt. % PR209
pigment,

wherein said green-hued or blue-hued colorant is dispensed into the base paint or stain whenever a green-hued or blue-
hued tint is required.

[0011] The invention provides, in another aspect, a method for point-of-sale custom paint or stain tinting, the method
comprising the step of dispensing colorant into white-pigmented or unpigmented base paint or stain using an automated
colorant dispenser having a minimum fluid dispensing quantity less than 0.01 fluid ounce (<0.3 cm3) and an array of
colorants including white colorant, black colorant, yellow-hued colorant, green-hued colorant having a color strength
greater than that of a comparison colorant containing 12 wt. % PG7 pigment, blue-hued colorant having a color strength
greater than that of a comparison colorant containing 7 wt. % PB15:2 pigment, and red-hued colorant having a color
strength greater than that of a comparison colorant containing 17 wt. % PR209 pigment, wherein said green-hued or
blue-hued colorant is dispensed into the base paint or stain whenever a green-hued or blue-hued tint is required.
[0012] The colorants, and especially the green-hued and blue-hued colorants, desirably are not too dilute and not too
concentrated. The system and method may be configured so that individual colorants within the system provide both
light pastel tints in small containers and strong colors in large containers, and without requiring the use of additional
colorants having the same general hue and lower strength to make light pastel tints. The disclosed system and method
may free up otherwise dedicated dispenser circuits, thereby permitting the addition of specialty colorants or other fluid
products to an array of materials intended to be mixed with the base paints. In an especially preferred embodiment, the
overall number of base paints and stains is less, the overall number of colorants is less and the gamut is wider than in
conventional color systems dispensed using manually-operated dispensing stations. This can reduce inventory com-
plexity, space and cost requirements.

Brief Description of the Drawing
[0013]

Fig. 1 is a perspective view of one embodiment of the disclosed paint mixing system.
Figs. 2a through 2c are schematic color space diagrams.

[0014] Like reference symbols in the various figures of the drawing indicate like elements. The elements in the drawing
are not to scale.
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Detailed Description

[0015] Unless the context indicates otherwise the following terms shall have the following meaning and shall be
applicable to the singular and plural:

[0016] The terms "a," "an," "the," "at least one," and "one or more" are used interchangeably. Thus, for example, a
colorant composition that contains "a" pigment means that the coating composition may include "one or more" pigments.
[0017] The terms"architectural paints" and "architectural stains" respectively mean paints and stains for use on interior
or exterior walls, trim, floors, ceilings or furniture.

[0018] The term "automated colorant dispenser" means a dispenser for paint or stain colorants that is controlled or
controllable via electronically-regulated precision pumps or other electronically-regulated fluid flow management devices
so as to meter quantities of one or more fluid colorants into a base paint or stain container and thereby facilitate preparation
of tinted paints or stains whose tints are selected from an array of tints. The amounts and types of colorants selected
by such an automated colorant dispenser will optionally and preferably also be controlled using software and a suitable
database.

[0019] The terms "blue-hued", "green-hued" and "red-hued" respectively refer to the blue, green and red principal
hues in the Munsell color system.

[0020] The term "color strength” refers the value obtained using Datacolor TOOLS™ software and a Datacolor SPEC-
TRAFLASH™ SF300 or similar spectrophotometer to measure the color strength of a paint sample applied using a 4
mil (0.1 mm) BIRD™ bar applicator to a BYK-GARDNER™ plain white chart, and using a D65 illuminant, CIE 1964 10°
Standard Observer angle and reflectance mode.

[0021] The term "low VOC" when used with respect to a paint or stain means that the paint or stain when in liquid form
contains less than about 10 wt. % volatile organic compounds, more preferably less than about 7% volatile organic
compounds, and most preferably less than about 4% volatile organic compounds based upon the total liquid coating
composition weight.

[0022] The term "minimum fluid dispensing quantity" means the smallest amount, expressed on a volumetric basis,
of liquid colorant that can reliably be dispensed by an automated colorant dispenser. In case the dispenser controls the
weight rather than volume of dispensed colorant, the phrase "minimum fluid dispensing quantity" means the mass of
fluid corresponding to a recited volumetric amount. Dispenser reliability may be evaluated visually, by preparing a series
of custom-tinted paint batches with the same tint recipe and comparing the appearance of painted samples made using
the batches to ascertain if any batch-to-batch differences in appearance can be observed by an average human observer.
Dispenser reliability may also be evaluated quantitatively, using for example the CIELAB color difference formula AE
=[AL2 + Aa2 + Ab2]12 and selecting a dispenser which can provide batch-to-batch variations of 0.5 AE units or less.
[0023] The term "point-of-sale outlet" means a site at which custom-mixed paint or stain is tinted and mixed in small
batch lots (e.g., one quart, one liter, one gallon, four liter, five gallon or 20 liter containers, corresponding to containers
from about 0.9 to 20 L) for sale to end-users (e.g., paint contractors, builders and homeowners). Representative point-
of-sale outlets include retail paint stores, hardware stores, building supply stores (including warehouses), and distribution
centers.

[0024] The terms "preferred" and "preferably" refer to embodiments of the invention that may afford certain benefits,
under certain circumstances. However, other embodiments may also be preferred, under the same or other circum-
stances. Furthermore, the recitation of one or more preferred embodiments does not imply that other embodiments are
not useful, and is not intended to exclude other embodiments from the scope of the invention.

[0025] When used with respect to a component which may be found in a mixture, the term "substantially free of" means
containing less than about 5 wt. % of the component based on the mixture weight.

[0026] The recitation of a numerical range using endpoints includes all numbers subsumed within that range (e.g., 1
to 5includes 1, 1.5, 2, 2.75, 3, 3.80, 4, 5, etc.).

[0027] Fig. 1 shows a perspective view of one embodiment of the disclosed paint mixing system 100. A cabinet 102
holds replaceable colorant canisters such as canisters 104 behind access door 106. Base paint or stain containers may
be placed on stage 108 where they may receive colorant from dispensing nozzles located in dispensing head 110. A
monitor 112 and keyboard 114 permit information and commands to be entered into system 100. A barcode reader (not
shown in Fig. 1) may be used to read information from paint sample cards or paint containers to assist and controlling
the system. A power button 116 and emergency off button 120 may be used to start and stop system 100.

[0028] Fig. 2a shows a schematic illustration of hue and color strength for a first paint colorant system, depicted in a
color space similar to but not necessarily matching a Munsell color space. The plot is in two dimensions, and except for
white colorant 200 and black colorant 202, value ratings (darkness to lightness ratings) are not depicted. The colorants
shown are approximately located in the color space, with the large individual colorant regions shown being merely
illustrative and not defining limits for individual colorants whose hues and color strengths may differ from those shown.
Colorants with visibly noticeable hues in the depicted color space include higher color strength colorants such as yellow
204, medium yellow 206, red 208, magenta 210, blue 212 and green 214, and lower color strength colorants such as
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raw umber 216, yellow oxide 218, brown oxide 220 and red oxide 222.

[0029] Fig. 2b shows a schematic illustration for a second paint colorant system which is similar to the first color
system but which adds higher color strength colorants in the form of red 230, magenta 232, blue 234 and green 236.
This enables the preparation of stronger paint colors in an expanded gamut of shades, but employs lower color strength
colorants such as red 208, magenta 224, blue 212 and green 214 to make light pastel tints, especially in smaller
containers. In a system such as that shown in Fig. 2b, the hues of lower color strength colorants may differ from those
of the corresponding higher color strength colorants. For example, blue colorant 212 might be made using a PB15:4
pigment and blue colorant 234 might be made using a PB 15:3 pigment, and green colorant 214 might be made using
a PG36 pigment and green colorant 236 might be made using a PG7 pigment. This system uses a larger number of
colorants (16 rather than 12) compared to the system in Fig. 2a.

[0030] Fig. 2c shows a schematic illustration for a third paint colorant system. The red 208, magenta 210, blue 212,
green 214, raw umber 216 and brown oxide 220 colorants used in Fig. 2a and Fig. 2b are no longer employed. Auto-
matically-metered precise small amounts of the red 230, magenta 232, blue 234 and green 236 colorants may instead
be employed to make light pastel tints embodying these hues. Blue-hued colorant 234 and green-hued colorant 236 are
dispensed into the base paint or stain whenever a green-hued or blue-hued tint is required, and without employing lower
color strength blue or green colorants.

[0031] Someindividual colorants are themselves mixtures of pigments. For example, many custom color paint systems
employ one or more earth-tone colorants variously referred to using names such as brown oxide, raw umber or umber.
Although brown oxide colorant is sometimes referred to as being made from a single pigment (e.g., PBr7 natural iron
oxide), it may actually have been made using a blend of red and yellow oxides (e.g., PR101 red iron oxide and PY42
yellow iron oxide) shaded with black pigment (e.g., PBk7 carbon black) to match a specific color target. Raw umber or
umber earth-tone colorants (which may collectively be referred to as "raw umber" colorants) likewise may have been
made from a blend of colored oxides and black pigment. Precisely-metered small amounts of yellow oxide 218, red oxide
222 and black 202 may be used to make earth tone tints such as brown oxide and raw umber, and may be dispensed
into the base paint or stain whenever brown oxide or raw umber tints are required. The number of colorants is decreased
compared to the systems in Fig. 2a and Fig. 2b, with only 10 colorants being used even though a wide gamut of shades
is maintained.

[0032] An 11 to 14 colorant system with equal or better gamut and wider potential applicability than the 16 colorant
system shown in Fig. 2b may also be provided by adding one or more other colorants such as orange 240 for making
strong orange paints, or one or more transparent stain colorants such as transparent yellow iron oxide 242, transparent
red oxide 244 or a dark, saturated magenta 246 for making tinted stains.

[0033] Other colorants which may be employed in the disclosed system and method include colorants containing both
colored and white pigments to provide increased hiding power without the need for a separate colored base, fluorescent
colorants, iridescent colorants, metalflake colorants, colorants for use on alkaline surfaces such as stucco and enhanced
weatherability colorants. Non-colorant ingredients may be dispensed as well, including unpigmented or white-pigmented
base extender(s) to permit topping up a base paint container when the amount of added colorant is less than the available
container headspace.

[0034] A variety of automated paint colorant dispensers may be used in the disclosed system and method, including
the ACCUTINTER™ 1500, 2000, 7000 and 8000 series machines with a 1/384 fluid ounce (0.077 cm3) minimum dis-
pensing quantity from Fluid Management, Inc., and the Sample Dispensing System with a 1/1024 fluid ounce (0.029
cm3) minimum dispensing quantity from Fluid Management, Inc. Additional automated paint colorant dispensers include
the COROB MODULA HF ™ machine with a 1/192 fluid ounce (0.153 cm3) minimum dispensing quantity from CPS Color
Equipment, Inc., and the TATOCOLOR™ machine with a 1/384 fluid ounce (0.077 cm3) minimum dispensing quantity
from CPS Color Equipment, Inc. The chosen dispenser may for example have a minimum fluid dispensing quantity less
than 0.01 fluid ounce (<0.3 cm3), preferably less than 0.007 fluid ounce (<0.2 cm3) and more preferably less than 0.005
fluid ounce (<0.15 cm3). Dispensers with even smaller minimum dispensing quantities may be employed, e.g. less than
0.001 fluid ounce (<0.03 cm3) or less than 0.0002 (<0.014 cm3) minimum dispensing quantities, but such dispensers
may also require longer amounts of time to prepare strong colors in large containers. To overcome this, the dispenser
may be modified to provide multiple dispensing circuits for one or more colorants, e.g., a lower flow rate, lower minimum
dispensing quantity circuit and a higher flow rate, higher minimum dispensing quantity circuit for at least some (e.g., the
green, blue, red and magenta if used) colorants in the dispenser. These circuits may share some common components
(e.g., the withdrawal line from a colorant canister, the colorant dispensing nozzle or nozzles, or nozzle cleaning devices)
and may employ some unshared components (e.g., gear pumps). The somewhat increased equipment cost necessitated
by such an approach will be offset by an increased fill rate when making strong colors in large containers and by a
reduced or eliminated need to use separate dispensers to handle larger or smaller colorant volumes, while retaining a
reduced SKU colorant set and a wide color gamut.

[0035] A variety of base paints and stains may be used in the disclosed system and method. For example, exemplary
base paint sets may comprise, consist essentially of or consist of a set of white and clear (unpigmented) bases, or a set
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of white, midbase (intermediate white) and clear bases, or a set of white, pastel, standard color and clear bases. Colored
base paints may optionally be included but preferably are not employed in order to simplify the number of required base
paint SKUs. The system may also optionally include one or more stain bases. For example, the system may include
exterior or interior stains such as semi-transparent or solid color (viz., opaque) stains. By way of explanation it might be
noted that when a semi-transparent stain is applied to wood, the wood grain and its texture normally remains noticeable,
whereas when a solid color stain is applied the grain normally becomes hidden while the texture normally remains
noticeable. When a paint is applied to wood, both the wood grain and its texture normally no longer are noticeable, and
a new surface which completely hides the old surface and has its own appearance is presented. This new surface may
be smooth or textured.

[0036] The base paints or stains typically will be packaged in containers suitable for small batch lots. Exemplary small
batch lot container sizes are about one half pint, one pint, one quart, one liter, one gallon, four liter, five gallon or 20 liter
containers, corresponding to containers from about 0.24 to 20 L. Depending on the amount of pigmentation (e.g., white
pigmentation) already present in a base paint or stain, the container typically will have a small amount of headspace for
colorant addition. For example, a one gallon (3.79 L) white base paint container may hold about 128 oz. (3.79 L) of the
base paint, with only a small headspace volume available for colorant addition. A one gallon (3.79 L) clear base paint
container may for example hold about 116 oz. (3.43 L) of the base paint, with about 12 oz. (0.35 L, or about 9% of the
total container volume) of headspace available for colorant addition. When additional base paints of intermediate opacity
are employed, they likewise may have intermediate available headspace volumes for colorant addition. For example, a
four base system may employ the white and clear base paints mentioned above, together with a pastel base whose
container has about 126 oz. (3.73 L) of base paint with about 2 oz. (0.06 L) of headspace available for colorant addition,
and a standard color base whose container has about 124 oz. (3.57 L) of base paint with about 4 0z. (0.12 L) of headspace
available for colorant addition.

[0037] A variety of colorants may be employed in the disclosed system and method. The colorants may be may be
solvent based, water based or universal colorants, with universal colorants being preferred to reduce the number of
required colorant SKUs. The disclosed system and method preferably employ 8, 9, 10, 11 or 12 colorants but may
employ fewer colorants if a restricted color space is acceptable, or more colorants if additional dispenser slots are
available and additional colorant SKUs are acceptable. For example, the disclosed system and method may employ 6,
7,13, 14,15, 16, 20 or 24 colorants. Exemplary universal colorants include those described in U.S. Patent No. 6,488,760
B1 to Binns et al. and published PCT Application No. WO 2006/102011 A1. Colorants may also be obtained from a
number of suppliers including CPS Color, Inc., Evonik Industries and Color Corporation of America (a subsidiary of the
present assignee). The colorants preferably are non-settling and low VOC. The colorants normally will include a binder
and one or more solvents which collectively provide the "vehicle binder", sometimes referred to as merely the "binder".
The types and amounts of such binders and solvents will be familiar to persons having ordinary skill in the art. The
colorants normally also will include one or more pigments or dyes, with pigments usually being preferred over dyes for
cost reasons. The actual pigment or dye amount in a given colorant may vary depending upon the chosen hue and
chosen pigment or dye. Set out below in Table 1 are exemplary prime pigment (colored pigment) types and ranges for
the green, blue, red (and if used, magenta) colorants. The amounts shown do not include inert pigments (e.g., extender
filler) which may also be employed in the disclosed colorants.

Table 1
Colorant | Exemplary Pigment | Wt. % Pigment | Preferred Wt. % Pigment | More Preferred Wt. % Pigment
Green PG7 >12 20-48 22-42
Blue PB15:2 >7 12-28 13-25
Red PR254 >17 29-68 31-60
Magenta PR122 >7 12-28 13-25

[0038] The pigments listed above are not required to be employed. Any other suitable pigment may be substituted for
those shown with appropriate adjustment as needed to obtain comparable color strengths. For example, the blue colorant
may made using PB15:3 or PB15:4 blue, and the red colorant may be made using PR112 or PR209 red. Blends of
pigments may be employed in a single colorant. For example, the red colorant may be made using a blend of PR188
red and PV19 violet.

[0039] Color strength may be measured using a Datacolor TOOLS™ software and a Datacolor SPECTRAFLASH™
SF300 or similar spectrophotometer as described above. Color strength values may also be determined according to
ASTM D 3022-84 (Reapproved 2005), Standard Test Method for Color and Strength of Color Pigments by use of a
Miniature Sandmill, and calculated using the Kubelka-Monk equation for tinting strength set out in Section 8.4.4 and
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reproduced below:

_[1=R,)’/2R,],

- - x 100
[A-R,) /2R, ],

TS, , %

where:

R,, = spectral reflectance factor, expressed as a decimal fraction, of an infinitely thick layer of material (at the
wavelength of maximum absorption), or, by mutual agreement, an appropriate tristimulus value

u is the colorant being measured and

s is the comparison colorant.

In this instance R, may be determined using CIELAB color space values and a CIE 1964 10° Standard Observer angle.
[0040] Adjustments in colorant color strength may be made based on the available minimum dispensing quantity for
the chosen automated dispenser. Dispensers with very low minimum dispensing quantities preferably employ colorants
at the high end of the preferred and more preferred ranges shown in Table 1, and dispensers with higher minimum
dispensing quantities preferably employ colorants at the low end of the preferred and more preferred ranges shown in
Table 1.

[0041] In some current colorant systems both less concentrated and more concentrated colorants having the same
or similar hues are employed to provide an acceptable color gamut. If the less concentrated colorant is referred to as a
single strength colorant then the more concentrated colorant may be referred to as a double, triple or quadruple strength
colorant. The number of required colorant SKUs may be reduced by replacing the less concentrated and more concen-
trated colorants having the same or similar hues with one colorant whose color strength preferably is between about 1.7
and 4 times as strong (based on the weight percent of prime pigment) and more preferably between about 1.8 and 3.5
times as strong as the less concentrated (single strength) colorant.

[0042] In order to provide improved hiding power and avoid the need for colored base paints, the blue and green
colorants may respectively include a blue or green pigment mixed with a white pigment (e.g., titanium dioxide). Exemplary
white pigment amounts are about 4 to about 7 wt. % based on the total colorant weight.

[0043] The colorants may contain a variety of adjuvants including extender fillers, surfactants, thickeners, defoamers
and biocides. The types and amounts of such adjuvants will be familiar to persons having ordinary skill in the art.
[0044] Some versions (e.g., some low VOC versions) of the disclosed colorants may require compatibility with paints
or stains containing hydrophobically modified, ethoxylated urethane (HEUR) associative thickeners. Compatibility may
be evaluated using a viscosity test carried out by adding 12 ounces of the colorant to 1 gallon of base paint containing
an HEUR associative thickener, and observing the extent to which the viscosity changes. The colorant preferably will
induce less than about 20 KU and more preferably less than about 15 KU viscosity decrease as measured using a
BROOKFIELD™ KU-1+ Viscometer, from Brookfield Engineering Laboratories, Middleboro, MA, U.S.A.

[0045] In the following preferred embodiments are summarized:

1. A point-of sale custom color system for tinting white-pigmented and unpigmented base paints and stains, the
system comprising an automated colorant dispenser having a minimum fluid dispensing quantity less than 0.01 fluid
ounce (<0.3 cm3) for placing colorant into the base paint or stain, the dispenser providing an array of colorants
including:

a) white colorant,

b) black colorant,

c) yellow-hued colorant,

d) green-hued colorant having a color strength greater than that of a comparison colorant containing 12 wt. %
PG7 pigment,

e) blue-hued colorant having a color strength greater than that of a comparison colorant containing 7 wt. %
PB15:2 pigment, and

f) red-hued colorant having a color strength greater than that of a comparison colorant containing 17 wt. %
PR209 pigment,

wherein said green-hued or blue-hued colorant is dispensed into the base paint or stain whenever a green-hued or
blue-hued tint is required.
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2. A system according to item 1 wherein the dispenser has a minimum fluid dispensing quantity less than 0.007 fluid
ounce (<0.2 cm3).

3. A system according to item 1 wherein the dispenser has a minimum fluid dispensing quantity less than 0.005 fluid
ounce (<0.15 cm3), the green-hued colorant has a color strength comparable to that of a comparison colorant
containing 20 to 48 wt. % PG7 pigment, and the blue-hued colorant has a color strength comparable to that of a
comparison colorant containing 12 to 28 wt. % PB15:2 pigment.

4. A system according to item 3 wherein the red-hued colorant has a color strength comparable to that of a comparison
colorant containing 29 to 68 wt. % PR209 pigment.

5. A system according to item 1 wherein the array of colorants contains no more than 12 colorants.
6. A system according to item 1 wherein the array of colorants contains no more than 10 colorants
7. A system accordingtoitem 1 wherein the dispenser places colorants into base paint or stain containers of 0.9to 20 L.

8. A system according to item 1 wherein a mixture of the black, red oxide and yellow oxide colorants are dispensed
into the base paint or stain whenever a brown oxide or raw umber tint is required.

9. A system according to item 1 wherein the dispenser includes a low flow rate, low minimum dispensing quantity
circuit and a high flow rate, high minimum dispensing quantity circuit for atleast some of the colorants in the dispenser.

10. A method for point-of-sale custom paint or stain tinting, the method comprising the step of dispensing colorant
into white-pigmented or unpigmented base paint or stain using an automated colorant dispenser having a minimum
fluid dispensing quantity less than 0.01 fluid ounce (<0.3 cm3) and an array of colorants including white colorant,
black colorant, yellow-hued colorant, green-hued colorant having a color strength greater than that of a comparison
colorant containing 12 wt. % PG7 pigment, blue-hued colorant having a color strength greater than that of a com-
parison colorant containing 7 wt. % PB15:2 pigment, and red-hued colorant having a color strength greater than
that of a comparison colorant containing 17 wt. % PR209 pigment, wherein said green-hued or blue-hued colorant
is dispensed into the base paint or stain whenever a green-hued or blue-hued tint is required.

11. A method according to item 10 comprising dispensing colorant using a dispenser having a minimum fluid dis-
pensing quantity less than 0.007 fluid ounce (<0.2 cm3).

12. A method according to item 10 comprising dispensing colorant using a dispenser having a minimum fluid dis-
pensing quantity less than 0.005 fluid ounce (<0.15 cm3).

13. A method according to item 10 comprising dispensing green-hued colorant having a color strength comparable
to that of a comparison colorant containing 20 to 48 wt.% PG7 pigment.

14. A method according to item 10 comprising dispensing green-hued colorant having a color strength comparable
to that of a comparison colorant containing 22 to 42 wt. % PG7 pigment.

15. A method according to item 10 comprising dispensing blue-hued colorant having a color strength comparable
to that of a comparison colorant containing 12 to 28 wt. % PB15:2 pigment.

16. A method according to item 10 comprising dispensing blue-hued colorant having a color strength comparable
to that of a comparison colorant containing 13 to 25 wt. % PB15:2 pigment.

17. A method according to item 10 comprising dispensing red-hued colorant having a color strength comparable to
that of a comparison colorant containing 29 to 68 wt. % PR209 pigment.

18. A method according to item 10 comprising dispensing red-hued colorant having a color strength comparable to
that of a comparison colorant containing 31 to 60 wt. % PR209 pigment.

19. Amethod according to item 10 comprising dispensing the colorants into base paintor stain containers of 0.9to 20 L.
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20. A method according to item 10 comprising dispensing a mixture of the black, red oxide and yellow oxide colorants
into the base paint or stain whenever a brown oxide or raw umber tint is required.

[0046] The invention is further described in the following Examples, in which all parts and percentages are by weight
unless otherwise indicated.

Examples
Example 1

[0047] A 10 colorant array was prepared using the pigments shown below in Table 2:

Table 2

Colorant
Colorant Hue Pigment Wt. % Pigment
White PW6 53.1
Black PBK7 9.8
Green PG7 20.5
Blue PB15:2 131
Red PR254 18
Magenta PR122 11.9
Yellow PY74 16.5
Medium Yellow | PY74 + PY65 36.1
Yellow Oxide PY42 57.9
Red Oxide PR101 59.8

The blue and green colorants respectively also contained 4.5% and 6.2% titanium dioxide which provided compensatory
lightness to offset the higher pigment levels. Custom-tinted paints were prepared by mixing the above colorants with
pastel and clear bases using an automated colorant dispenser capable of dispensing a 1/384 fluid ounce (0.077 cm?3)
minimum dispensing quantity. A lighter pastel green could be obtained when dispensing a 1/384 fluid ounce minimum
quantity of the green colorant shown in Table 1 into 1 gallon (3.8 L) of pastel base than could be obtained when dispensing
a 1/96 fluid ounce (0.31 cm3) minimum quantity of a comparison single strength green colorant containing 11.5% PG7
green. A lighter pastel blue could be obtained when dispensing a 1/384 fluid ounce minimum quantity of the blue colorant
shown in Table 1 into 1 gallon of pastel base compared to dispensing a 1/96 fluid ounce (0.31 cm3) minimum quantity
of a comparison single strength blue colorant containing 7% PB15:2 blue. Addition of 12 oz. (0.35 L) of the green or
blue colorants shown in Table 1 to 1 gallon of clear base provided a darker, more saturated blue or green mass tone
color than could be obtained using a 12 oz. addition of the comparison colorants. Use of the Table 1 colorants and a
precision automated dispenser thus provided tinted paints in an expanded gamut colors space, while using only 10
colorants and 2 bases and employing a single green-hued or blue-hued colorant whenever a green-hued or blue-hued
tint was required. A mixture of the black, red oxide and yellow oxide colorants was also dispensed into the pastel base
to provide tinted pastel paints in brown oxide and raw umber tints without requiring the use of separate brown oxide or
raw umber colorants.

Example 2

[0048] Triple strength versions of the magenta and blue colorants shown in Table 1 were prepared using 23.4 wt. %
PR122 pigment for the magenta colorant and 25.4 wt. % PB15:2 pigment for the blue colorant. Using an automated
dispenser with a 1/1024 fluid ounce (0.029 cm3) minimum dispensing quantity, a lighter pastel magenta or blue could
be made using the triple strength colorants and 1 gallon of pastel base, and a darker more saturated magenta or blue
could be made using the triple strength colorants and 1 gallon of clear base, than could be obtained by dispensing the
comparison single strength colorants using a 1/96 fluid ounce (0.31 cm3) minimum quantity dispenser.
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Example 3

[0049] Additional colorants for use with transparent stains were prepared using the pigments shown below in Table 3:

Table 3
Colorant
Colorant Hue Pigment | Wt. % Pigment
Transparent Yellow Iron Oxide PY42 30
Transparent Red Oxide PR101 35.2
Dark, Saturated Magenta PR122 10.6

The Table 3 colorants were dispensed using an automated dispenser with a 1/384 fluid ounce (0.077 cm3) minimum
dispensing quantity into a clear base in amounts up to 12 oz. (0.35 L) per gallon to provide a low hiding but UV resistant
transparent protective coating through which the natural grain patterns of underlying wood surfaces were visible.

Example 4

[0050] Additional colorants for use with the system shown in Example 1 were prepared using the pigments shown
below in Table 4:

Table 4

Colorant

Colorant Hue | Pigment | Wt. % Pigment
Raw Umber PBRY7 211
Orange PO74 12.8

The Table 4 colorants were dispensed in varying amounts into clear or TiO,-containing bases, with the desired colorant
amount depending on the desired tint and on the amount of TiO, in the chosen base. Clear bases containing no TiO,
typically were mixed with about 8 to about 12 oz/gal (about 62.5 to about 93.8 mL/L) of colorant to make saturated tints.
Bases containing about 1.5 Ibs (0.68 Kg) of TiO,, typically were mixed with about 2 to about 6 oz/gal (about 15.6 to about
46.9 mL/L) of colorant to make medium pastel tints. Bases containing about 2 Ibs. (1.8 Kg) of TiO, typically were mixed
with 0 to about 2 oz/gal (0 to about 15.6 mL/L) of colorant to make very light pastel tints.

Claims

1. Apoint-of-sale custom color system for tinting white-pigmented and unpigmented base paints and stains, the system
comprising an automated colorant dispenser having a minimum fluid dispensing quantity less than 0.01 fluid ounce
(<0.3 cm3) for placing colorant into the base paint or stain, the dispenser providing an array of colorants including:

a) white colorant,

b) black colorant,

c) yellow-hued colorant,

d) green-hued colorant having a color strength greater than that of a comparison colorant containing 12 wt. %
PG7 pigment,

e) blue-hued colorant having a color strength greater than that of a comparison colorant containing 7 wt. %
PB15:2 pigment, and

f) red-hued colorant having a color strength greater than that of a comparison colorant containing 17 wt. %
PR209 pigment,

wherein said green-hued or blue-hued colorant is dispensed into the base paint or stain whenever a green-hued or
blue-hued tint is required.

10
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2. A system according to claim 1 wherein the dispenser has a minimum fluid dispensing quantity less than 0.007 fluid
ounce (<0.2 cm3).

3. A system according to claim 1 wherein the dispenser has a minimum fluid dispensing quantity less than 0.005 fluid
ounce (<0.15 cm3), the green-hued colorant has a color strength comparable to that of a comparison colorant
containing 20 to 48 wt. % PG7 pigment, and the blue-hued colorant has a color strength comparable to that of a
comparison colorant containing 12 to 28 wt. % PB15:2 pigment.

4. Asystem according to claim 3 wherein the red-hued colorant has a color strength comparable to that of a comparison
colorant containing 29 to 68 wt. % PR209 pigment.

5. A system according to claim 1 wherein the array of colorants contains no more than 12 colorants.

6. Asystemaccording to claim 1 wherein the dispenser places colorants into base paint or stain containers of 0.9t0 20 L.

7. A system according to claim 1 wherein a mixture of the black, red oxide and yellow oxide colorants are dispensed
into the base paint or stain whenever a brown oxide or raw umber tint is required.

8. A system according to claim 1 wherein the dispenser includes a low flow rate, low minimum dispensing quantity
circuit and a high flow rate, high minimum dispensing quantity circuit for atleast some of the colorants in the dispenser.

9. A method for point-of-sale custom paint or stain tinting, the method comprising the step of dispensing colorant into
white-pigmented or unpigmented base paint or stain using an automated colorant dispenser having a minimum fluid
dispensing quantity less than 0.01 fluid ounce (<0.3 cm3) and an array of colorants including white colorant, black
colorant, yellow-hued colorant, green-hued colorant having a color strength greater than that of a comparison colorant
containing 12 wt. % PG7 pigment, blue-hucd colorant having a color strength greater than that of a comparison
colorant containing 7 wt. % PB 15:2 pigment, and red-hued colorant having a color strength greater than that of a
comparison colorant containing 17 wt. % PR209 pigment, wherein said green-hued or blue-hued colorant is dis-
pensed into the base paint or stain whenever a green-hued or blue-hued tint is required.

10. A method according to claim 9 comprising dispensing colorant using a dispenser having a minimum fluid dispensing
quantity less than 0.007 fluid ounce (<0.2 cm3).

11. A method according to claim 9 comprising dispensing green-hued colorant having a color strength comparable to
that of a comparison colorant containing 20 to 48 wt. % PG7 pigment.

12. A method according to claim 9 comprising dispensing blue-hued colorant having a color strength comparable to
that of a comparison colorant containing 12 to 28 wt. % PB15:2 pigment.

13. A method according to claim 9 comprising dispensing red-hued colorant having a color strength comparable to that
of a comparison colorant containing 29 to 68 wt. % PR209 pigment.

14. A method according to claim 9 comprising dispensing the colorants into base paint or stain containers of 0.9 to 20 L.

15. A method according to claim 9 comprising dispensing a mixture of the black, red oxide and yellow oxide colorants
into the base paint or stain whenever a brown oxide or raw umber tint is required.

Patentanspriiche

1. Ein kundenspezifisches Point-of-Sale Farbsystem fiir das Farben von weilR-pigmentierten und unpigmentierten

Basisfarben und Farbemitteln, wobei das System einen automatisierten Spender fir farbgebende Stoffe mit einer
Mindestfluidabgabemenge von weniger als 0,01 Fluidunzen (<0,3 cm3) firr die Platzierung des farbgebenden Stoffs
in die Basisfarbe oder das Farbemittel umfasst, wobei der Spender eine Reihe von farbgebenden Stoffen bereit
stellt, einschlieRend:

a) weillen farbgebenden Stoff,
b) schwarzen farbgebenden Stoff,
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c) gelbfarbenen farbgebenden Stoff,

d) griinfarbenen farbgebenden Stoff mit einer Farbstéarke groRer als die eines 12 Gew.-% PG7 Pigment enthal-
tenden farbgebenden Vergleichsstoffs,

e) blaufarbenen farbgebenden Stoff mit einer Farbstérke grofRer als die eines 7 Gew.-% PB 15:2 Pigment
enthaltenden farbgebenden Vergleichsstoffs, und

f) rotfarbenen farbgebenden Stoff mit einer Farbstéarke groRer als die eines 17 Gew.-% PR209 Pigment enthal-
tenden farbgebenden Vergleichsstoffs,

wobei der griinfarbene oder blaufarbene farbgebende Stoff in die Basisfarbe oder das Farbemittel abgegeben wird,
wenn ein griinfarbener oder blaufarbener Farbton erforderlich ist.

Ein System nach Anspruch 1, wobei der Spender eine Mindestfluidabgabemenge von weniger als 0,007 Fluidunzen
(<0,2 cm3) aufweist.

Ein System nach Anspruch 1, wobei der Spender eine Mindestfluidabgabemenge von weniger als 0,005 Fluidunzen
(<0,15 cm3) aufweist, der griinfarbene farbgebende Stoff eine Farbstarke vergleichbar zu der eines 20 bis 48 Gew.-
% PG7 Pigment enthaltenden farbgebenden Vergleichsstoffs aufweist und der blaufarbene farbgebende Stoff eine
Farbstarke vergleichbar zu der eines 12 bis 28 Gew.-% PB15:2 Pigment enthaltenden farbgebenden Vergleichsstoffs
aufweist.

Ein System nach Anspruch 3, wobei der rotfarbene farbgebende Stoff eine Farbstarke vergleichbar zu der eines
29 bis 68 Gew.-% PR209 Pigment enthaltenden farbgebenden Vergleichsstoffs aufweist.

Ein System nach Anspruch 1, wobei die Reihe von farbgebenden Stoffen nicht mehr als 12 farbgebende Stoffe
enthalt.

Ein System nach Anspruch 1, wobei der Spender farbgebende Stoffe in Basisfarben- oder Farbemittelbehalter von
0,9 bis 20 L platziert.

Ein System nach Anspruch 1, wobei ein Gemisch der schwarzen, rotoxidischen und gelboxidischen farbgebenden
Stoffe in die Basisfarbe oder das Farbemittel abgegeben wird, wenn ein braunoxidischer oder Raw Umbra-Farbton
erforderlich ist.

Ein System nach Anspruch 1, wobei der Spender eine Schaltung mit niedriger Flie3rate, geringer Mindestabgabe-
menge, und eine Schaltung mit hoher FlieRrate, hoher Mindestabgabemenge, flir mindestens einige der farbge-
benden Stoffe in dem Spender enthalt.

Ein Verfahren fiir das Farben von Point-of-Sale kundenspezifischer Farbe oder Farbemittel, wobei das Verfahren
den Schritt des Abgebens des farbgebenden Stoffes in weil3-pigmentierte oder unpigmentierte Basisfarben oder
Farbemittel umfasst, wobei das System einen automatisierten Spender fiir farbgebende Stoffe mit einer Mindest-
fluidabgabemenge von weniger als 0,01 Fluidunzen (<0,3 cm3) und eine Reihe von farbgebenden Stoffen einschlie-
Rend weillen farbgebenden Stoff, schwarzen farbgebenden Stoff, gelbfarbenen farbgebenden Stoff, griinfarbenen
farbgebenden Stoff mit einer Farbstérke groRer als die eines 12 Gew.-% PG7 Pigment enthaltenden farbgebenden
Vergleichsstoffs, blaufarbenen farbgebenden Stoff mit einer Farbstarke groRer als die eines 7 Gew.-% PB15:2
Pigment enthaltenden farbgebenden Vergleichsstoffs, und rotfarbenen farbgebenden Stoff mit einer Farbstarke
groRer als die eines 17 Gew.-% PR209 Pigment enthaltenden farbgebenden Vergleichsstoffs, verwendet, wobei
der grinfarbene oder blaufarbene farbgebende Stoff in die Basisfarbe oder Farbemittel abgegeben wird, wenn ein
griunfarbener oder blaufarbener Farbton erforderlich ist.

Ein Verfahren nach Anspruch 9, umfassend die Abgabe eines farbgebendes Stoffes, wobei ein Spender mit einer
Mindestfluidabgabemenge von weniger als 0,007 Fluidunzen (<0,2 cm3) verwendet wird.

Ein Verfahren nach Anspruch 9, umfassend die Abgabe eines griinfarbenen farbgebenden Stoffs miteiner Farbstarke
vergleichbar zu der eines 20 bis 48 Gew.-% PG7 Pigment enthaltenden farbgebenden Vergleichsstoffs.

Ein Verfahren nach Anspruch 9, umfassend die Abgabe eines blaufarbenen farbgebenden Stoffs mit einer Farbstarke
vergleichbar zu der eines 12 bis 28 Gew.-% PB15:2 Pigment enthaltenden farbgebenden Vergleichsstoffs.
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Ein Verfahren nach Anspruch 9, umfassend die Abgabe eines rotfarbenen farbgebenden Stoffs mit einer Farbstarke
vergleichbar zu der eines 29 bis 68 Gew.-% PR209 Pigment enthaltenden farbgebenden Vergleichsstoffs.

Ein Verfahren nach Anspruch 9, umfassend die Abgabe der farbgebenden Stoffe in Basisfarben- oder Farbemittel-
behalter von 0,9 bis 20 L.

Ein Verfahren nach Anspruch 9, umfassend die Abgabe eines Gemischs der schwarzen, rotoxidischen und gelbo-
xidischen farbgebenden Stoffe in die Basisfarbe oder Farbemittel, wenn ein braunoxidischer oder Raw Umbra-
Farbton erforderlich ist.

Revendications

Systeéme de couleur personnalisé d’un point de vente pour teinter des peintures et colorations de base pigmentée
en blanc et non-pigmentée, le systtme comprenant un distributeur colorant automatisé ayant une quantité de
distribution de fluide minimale inférieure & 0,01 once de fluide (< 0,3 cm3) pour placer du colorant dans la peinture
de base ou la coloration, le distributeur fournissant une série de colorants comprenant :

a) un colorant blanc,

b) un colorant noir,

c) un colorant teinté en jaune,

d) un colorant teinté de vert ayant un pouvoir colorant supérieur a celui d’'un colorant de comparaison contenant
12% en poids de pigment PG7,

e) un colorant teinté de bleu ayant un pouvoir colorant supérieur a celui d’'un colorant de comparaison contenant
7% en poids d’'un pigment PB15:2, et

f) un colorant teinté de rouge ayant un pouvoir colorant supérieur a celui d’'un colorant de comparaison contenant
17% en poids d’'un pigment PR209,

dans lequel ledit colorant teinté de vert ou teinté de bleu est distribué dans la peinture de base ou coloration quand
une teinte verte ou bleue est requise.

Systeme selon la revendication 1, dans lequel le distributeur a une quantité de distribution de fluide minimale
inférieure a 0,007 once de fluide (< 0,2 cm3).

Systeme selon la revendication 1, dans lequel le distributeur a une quantité de distribution de fluide minimale
inférieure & 0,005 once de fluide (< 0,15 cm3), le colorant teinté de vert a un pouvoir colorant comparable a celui
d’un colorant de comparaison contenant 20 a 48% en poids de pigment PG7 et le colorant teinté de bleu a un pouvoir
colorant comparable a celui d’un colorant de comparaison contenant 12 a 28% en poids de pigment PB15:2.

Systeme selon la revendication 3, dans lequel le colorant teinté de rouge a un pouvoir colorant comparable a celui
d’un colorant de comparaison contenant 29 a 68% en poids de pigment PR209.

Systeme selon la revendication 1, dans lequel la série de colorants contient au plus 12 colorants.

Systeéme selon la revendication 1, dans lequel le distributeur place des colorants dans des récipients de peinture
de base ou coloration de 0,9 a 20 1.

Systeme selon la revendication 1, dans lequel un mélange de colorants noir, d’'oxyde rouge et d’'oxyde jaune est
distribué dans la peinture de base ou coloration lorsqu’une teinte oxyde marron ou ombre brute est requise.

Systeme selon la revendication 1, dans lequel le distributeur comprend un circuit de quantité de distribution minimum
faible, a bas débit, et un circuit de quantité de distribution minimum élevée, a débit élevé, pour au moins certains
des colorants dans le distributeur.

Procédé pour la teinture de peinture ou coloration personnalisée d’un point de vente, le procédé comprenant I'étape
consistant a distribuer du colorant dans une peinture de base ou coloration pigmentée en blanc ou non pigmentée
en utilisant un distributeur de colorant automatisé ayant une quantité de distribution de fluide minimale inférieure a
0,01 once de fluide (< 0,3 cm3) et une série de colorants comprenant un colorant blanc, un colorant noir, un colorant
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teinté de jaune, un colorant teinté de vert ayant un pouvoir colorant supérieur a celui d’'un colorant de comparaison
contenant 12% en poids de pigment PG7, un colorant teinté de bleu ayant un pouvoir colorant supérieur a celui
d’un colorant de comparaison contenant 7% en poids de pigment PB15:2 et un colorant teinté de rouge ayant un
pouvoir colorant supérieur a celui d’'un colorant de comparaison contenant 17% en poids de pigment PR209, dans
lequel ledit colorant teinté de vert ou teinté de bleu est distribué dans la peinture de base ou coloration quand une
teinte verte ou bleue est requise.

Procédé selon larevendication 9, comprenant la distribution de colorant en utilisant un distributeur ayant une quantité
de distribution de fluide minimale inférieure & 0,007 once de fluide (< 0,2 cm3).

Procédé selon la revendication 9, comprenant la distribution d’'un colorant teinté de vert ayant un pouvoir colorant
comparable a celui d’'un colorant de comparaison contenant 20 a 48% en poids de pigment PG7.

Procédé selon la revendication 9, comprenant la distribution d’un colorant teinté de bleu ayant un pouvoir colorant
comparable a celui d’'un colorant de comparaison contenant 12 a 28% en poids de pigment PB15:2.

Procédé selon la revendication 9, comprenant la distribution d’'un colorant teinté de rouge ayant un pouvoir colorant
comparable a celui d’'un colorant de comparaison contenant 29 a 68% en poids de pigment PR209.

Procédé selon la revendication 9, comprenant la distribution des colorants dans des récipients de peinture de base
ou coloration de 0,9 a4 20 1.

Procédé selon la revendication 9, comprenant la distribution d’un mélange des colorants noirs, oxyde rouge et oxyde
jaune dans la peinture de base ou coloration quand une teinte oxyde marron ou ombre brute est requise.
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