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previous lot or standard than to the precise maintenance of an absolute
color. The common industrial practice of passing against a material standard
i8 in accord with this idea. It is noted, in agreement with other speekers,
that it is difficult to judge closeness of match (that is, relative color
differences) from data expressed in the C. I. E. co-ordinate system.

The manufacturer of coloring materials is concerned with the
considerations mentioned above because they indicate the practical use of
his product by his customer, but he is less concerned with the appearance of
his product for its own sake. Its important property is its ability to absorb,
transmit, or reflect light selectively, and the meximum information on these
points is provided by spectrophotometry. The adequate objective specification
of a pigment, therefore, will not be in the form of tristimulus specifications
but in its absorption as a function of wave length, particle size, and so on.
Particularly in research work is the spectrophotometric approach helpful,
for it gives nearly a complete answer to any question in physical terms
concerning the interaction of material and light.

P . T

TOLERANCE IN COLOR SPECIFICATION

By M. Rea Paul, Research Laboratories, National Lead Company, Brooklyn, N.Y.

The approach to this subject of Tolerance has been confined to the
practical point of view of the manufacturer of paints, in an attempt to
indicate the needs of the industry as concerns color.

The demand in paint specifications for extreme precision in the
matching of "an agreed upon color stendard” should, in most instances, be
discouraged, rather than encouraged., This stetement mey sound somewhat
revolutionary, but, as a matter of fact, precision in color matching in the
peint industry today appears to be far in excess of the average commercial

requirement.

Specification of color may take one of several forms. The most
elementary is to specify color by name. It may be described as red, and then
the character of the red made more clear by terming it light or dark, satur-
ated or unsaturated. While this is extremely loose, as specifications go,
it is guite generally used in describing the degree of departure of any color
from an agreed upon standard.

Words are, at best, a poor substitute for a sample in specifying
color, and yet they are, of necessity, employed. As an example, an instance
might be cited in a recent consumer specification, where an attempt was made
to designate the type of surface effect desired, as a "lively, velvet-like
finish." While reasonably descriptive, it does not tend toward insuring
that all surfaces under the specification would be similar by appearance.

In the same way, specification of a color, if merely desoribed by its general
effect upon the eye, will not always conform to the desired requirements
unless more precisely designated.

A second form of specification, infinitely more precise than the
use of words, is to supply a sample of the color reguired. Some people would



26,

imagine this the most satisfactory and fool-proof specification possible to
employ. For general purposes, this is true, but where high precision is
necessary, standards of this type are only of use where the finished paint
work is to be vlewed under the same conditions of illumination as were
employed at the time the match was carried out.

While precision, as such, should be conscientiously maintained in
the preparation and retention of standards, the commercial specification should
be founded upon tolerance and not precision. There are only a few actual
instances where conditions are so carefully controlled in the painting work
that high precision becomes an absolute requisite. Even though a paint has,
with considerable care, been brought to a precise match against the agreed
upon standard, the factors beyond the control of the menufacturer, which may
influence, or appear to influence, the final appearance of a paint, are,
needless to say, quite numerous. TFor instance, the extent to which a paint
is stirred in the container prior to application; the varying degree of
absorption of the ground over which it is applied; the character of the surface,
whether it be rough or smooth; the character of illumination under which the
paint is to be observed; the large area which the color occupies, as compered
with the small standard chip, multiple reflection and the colors in the
immediate vicinity; are all factors that play an important part in influencing
the subsequent impression the color conveys.

In general, a specification should clearly state in some detail,
the use to which a paint is to be put, in order that the manufacturer may be
permitted a certain leeway or tolerence in the preparation of the color, and,
on the other hand, incline toward greater precision where the need is evident.
For general purposes, then, industrial users of large amounts of material
should strive, wherever possible, to avold the use of a single sample, save
as a central or average point, and instead, should indicate the limits within
which a color should fall in order to meet satisfactorily the regquirements
of the work in hand. This would save time needlessly spent in painstakingly
matching standards that, in themselves, have often changed to & considerable
extent. It would be successful in avolding many disputes over rejected
paints, where a small color difference that is apparent prevented the material
from meeting the requirement in the specification that calls for a satisfactory
match with the agreed upon standard.

Small color differences permissible under the tolerance type
specification, would be equally satisfactory in probably ninety per cent
of the instances where a careful match is now required. To follow this method
of agreed upon tolerance limits with a prospective buyer, requires plus or
minus notetions established in terms of some instrument that will indicate
extent or permissible departure from stendard, in hue, in strength, and in
degree of lightness or darkess, when viewed under illumination of a desig-
nated character. Instruments of use in this connection are readily available,
and would serve a valuable purpose in specifications of this type.

Another, and more sgatisfactory method from the buyer's point
of view, is to provide a group of color samples with which to establish the
tolerance limits. To follow this method entails the use perhaps of more
color samples than are available to the average consumer. Several large
Industrial groups have, however, already adopted this method as a basis
for color specification involving tolerance limits.
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It should be kept in mind that the above applies only to general
specification work, and should not be confused with the precision necessary
in the matter of retaining standards for use in the plant.

In communicating recently with a hundred manufacturers of paints
and related materials, a very live interest was encountered in the matter
of maintaining color standards. It appears that 207 of the manufacturers
consider the method which they employ for the maintenance of standards to be
quite satisfactory, 60f as only reasonably satisfactory, and 207 as unsatis-
faotory. From this, it would appear evident that there is opportunity for
considerable improvement.

One of the points of interest reported by the menufacturers was
the fact that epproximately 257 provide for a further check on the standards
they maintain, by measuring and checking by spectrophotomstric means at regular
intervals.

From the above, it would eppear that all the manufacturer hed to
do would be to purchase some color measuring apparatus and his troubles would
be over. This is far from true since maintenance of standards represents
such a small percentage of the effort that is spent by the industry on color
problems. While it is true that means are available for the measurement and
description of color as such, there does not exist an appearance specifica-
tion that covers the various characteristics by which dissimilarities between
colors are readily appreciated visually. The need on the part of Industry
for a means of describing and specifying eppearance, is very great. Attention,
therefore, to this aspect of color would prove decidedly worth while,



