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Foreword

Maltiplication of the different kinds of house paint on the market
in recent years makes a éystematic classification imperative both for their
successful use by the public and for progress in paint technology. A plan
of identification by type and grade is described in detail. The details are

-~ sdmetimes arbitrary in nature and susceptible of other arrangements but for
the present the details should be considered only as necessary means of ex-
plaining the basic principles of the plan, its objectives, and its method of
approach. That purposeful cl!.assification is feasible technically must be
recognized before discussion of the minor details becomes profitable. By
its nature the proposed‘pla.n req_uir}es action by the paint industry as a
vwhole, presumably through its trade association; without far reaching co-
operative endeavor the plan offers no advé.nﬁages. It should be emphasized
that its ultimate value to the public and to the industry lies not in the
mere cla.adﬁcation of paints but in the educational program in proper ap-

. plication and maintenance of paint and the facilitation of research in ¢hoge
fields the;'eby made possible.
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Most exterior house paint is used to make coatings that are main-
tained cver a long period of years. Because removal of a coating when worn
cut is expensive the coating is usually renewed by applying fresh paint over
it. After the first repainting, therefore, the composition of the coating
is no longer determined entirely by that of the new paint but by that of the
new paint plus that of all previous paints minus the changes caused by
weathering., Maximum uniformity in composition of the coating and closest
conformity to the conditions under which the behavior of coatings has been
studied are obtained when the same kind of paint is used throughout the
period of maintenance of the coating.

Unfortunately property owners and painters treat each paint job as
a separate transaction independent of preceding and succeeding jobs while
paint manufacturers formulate their paints entirely independently of one an-
other. The result is that, on great numbers of houses, the coating after a
few repaintings becomes a hodgepodge of different paints whose dbehavior is
unpredictable and often turns out to be very bad, though the real cause of
the disaster is seldom realized. Nothing can be done to eliminate the un-
certainties caused by haphazard combinations of paints until an adequate
classification of house paints according to ltind is generally recognized and
paints are identified by kind as well as by manufacturers' brands. In no
other way can numerous kinds of good house paints be sold with a reasonable
assurance that each one can be so used that it will give the good service of
which it is known to be capable.

The limitations imposed by the necessity of maintaining coatings
were recognized as early as 1611 (gg)l but since that time the subject has
been largely overlooked and paint technologists tacitly assume that good
paint can be designed without reference to the specific program of mainte-
nance in which it is to be used. Meantime the development of new pigments,
new oils, new synthetics, and new formulas multiplies the number of dif-
ferent types of house paint on the market while no measures other than the
impracticably complex formula label are adopted to differentiate paints by

types.

That the indiscriminate choice of paints and malad justment of kind
of paint to maintenance program are basic causes of dissatisfaction with
paint jobs has been discussed at length elsevwhere (i). Although many paint
manufacturers believe that they receive few "justifiable" complaints from
customers (19), early paint failures are numerous enough to undermine public
confidence in house paint (20), to call for frequent explanation (15, 20,
23, 29), and to supply the appeal to fear in advertising addressed both to

paint niakers (11) and to the public (28). Only recently has it been realized .

that the great majority of user's complaints about paint arise where good
paints have been applied to good woods on reasonably well built houses dut
where paints of different kinds have been used for successive jobs (]). A4s
long as the painter and the public are presented with many kinds of house

1 ‘ .
“Numbers in parentheses refer to the list of references at the end of the
paper.
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paint, sold merely as house paint, attempts to tell pairters and users of
paint how to maintain coatings with reasonable assurance of satisfaction
must remain hampered by technical detail about paint composition (l) or
evasive of the major issues (25).

A system of classifying paints, directed toward the conditions
that determine their successful use, is likewise needed by paint technolio-
gists for adequately orienting their technical studies. So far research in
paint has been preoccupied with rivalries between competing raw materials
and formulas and has been dominated by the idea that the goodness or badness
of a paint can be determined entirely on its own merits without regard for
the other paints on the market. Exposure tests are evaluated principally
from the manufacturers' point of view, which often is not that of the house
owner (2), and as a rule are confined to the initial painting of new lumber.
Palnt research should take on new impetus from a broader conception of its
proper scope and of the mutual interest of manufacturer, painter, and owner
in learning how to use each kind of paint successfully.

'Growing Significance of Volume Relations in Paint

For lack of 2 practical classification of paints, exposure tests
made to study the effects of different pigments and mixtures of pigments on
the performance of paint were long characterized by disregard for the con-
tént of total pigment in the paint. On the first test fence at the North
Dakota Agricultural College in 1906 the paints were commercial products but
experimental paints were manufactured for the fence erected in 1907 and for
similar fences at Atlantic City and Pittsburgh. Most of the reports of these
tests gave the composition of the pigment and of the vehicle of each paint
but did not give the proportion of total pigment (10, 13, 14, 30, 33}, which
varied unsystematically and was evidently considered unimportant. Years
later Calbeck (9), following an old theory of MacGregor (27), reworked the
data for the tests at North Dakota and pointed out a close comnection between
content of total pigment by volume and durability of the paints. 1In an early
test by Subcommittee D-1 of the American Society for Testing Materials mix-
tures of pigments were made by volume rather than by weight but the propor-
tion of total pigment in the paint was established by adding oil until the
paint attained an arbitrarily chosen viscosity (ﬁ). Since no attempt was
made to select plgments of suitable physical properties many of the resulting
paints were impractical. Recent studies (12) suggest that measurement of the
consistency of a paint as a function of the content of total pigment by vol-
ume leads to a ®critical point® that is optimum not only for brushing proper-
ties but also for durability. The more experienced technologists are mow
careful to make all paints for comparative exposure tests with a constant
proportion of total pigment by volume (1, g&), usually 28 or 29 percent of
the total nonvolatile, which appears to be the optimum proportion for most
types of white or tinted house paint. : .

Appreciation of the significance of proportions by volume rather
than by weight has gained ground so slowly in paint technology largely
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because the analyst rather than the technologist dictated the state laws
that set the pattern for formula labeling. Analyses are conveniently ex-
pressed in percentages by weight. Likewise in manufacturing practice it is
more accurate to measure the ingredients of a batch by weight than by vol-
ume. To the technologist, however, the formula in percentages by weight is
a purely empirical expression incapable of precise evaluation or comparison
with similar formulas for other paints. Even for so elementary a purpose
as the calculation of costs the yield in volume of each ingredient of the
formula must be computed. Most of the useful properties of paint are de-
termined, at least to a first approximation, by the proportions of ingredi-
ents by volume. Volume, not weight, governs the area coverable with a film
of suitable thickness, the concentration of opaque pigments in the film
necessary to hide the surface, and the concentration of total pigments re-
quired both for good consistency for application and for optimum durability.
Presumably the factors of composition that control the compatibility of
paints used successively likewise are expressible in terms of proportions
by volume. Since the various pigments and liquids used in paint differ very
greatly in specific gravity it is clear that a useful system of classifying
paints must be based upon the composition by volume, not that by weight.
The specific gravities and dbulking values of the pigments and liquids used
in house paint are recorded in books of reference (17).

‘Basic Principles of the Proposed Classification

The system of classifying house paints described herein is a
gradual development over a period of approximately five years since its
original conception. During that time it has been used for guidance in
formulating paints for the studies of the Forest Products Laboratory, for
advising correspondents about the relative merits of commercial paint formu-
lag, and for studying the causes of early failures of paints on houses. The
details have been elaborated and minor changes made as experience suggested
until it now seems adequately rounded out for presentation as far as white
paints and tinted peints are concerned. Although the same principles may be
applied to classification of house paints made predominantly of colored pig-
ments paints of that kind will not be considered at this time.

The characteristics of a house paint are determined by the nature
and proportions of its pigments, the nature and proportions of its liguidas,
and the concentration of total pigments. Until comparatively receatly the
nonvolatile liquids in all except some cheap paints consisted essentially
of unbodied drying oils, usually linseed oil, containing small additions of
driers while the volatile liquids were turpentine, mineral spirits; and
water. Substitution of moderate proportions, say 10 percent, of bodied for
unbodied drying oils has become fairly common but as long as it does not
impart properties of enamel rather than of paint there seems to be no reason
for believing that compatipility with other paints and consequently the clas-
sification of the paint is thereby altered. The "enamelized", "resin-
fortified", and "quick-drying" house paints that have appeared in recent
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7ears, however, call for distinction from the true housc paints in classi-
fication but as yet remain relatively unimportant cormercially. The dif-
ferences in the nature and amount of the pigments remain the center of
interest in formulation of house paints and the principal basis for c¢lassi-
fying them. .

Amorng the white pigments the zinc oxides and the white leads are
generally recognized as "chemically active" pigments in that they profoundly
affect the conversion of the liquid drying oils to solid oxyms (31), and
impart distinctive properties to the resulting coating. Zinc oxide acts as
a hardening agent in paint (8). White lead keeps paint tough and distensi-
ble to a late stage in its life (22). Lead titanate, though said to bde
chemically inert, imparts the same properties to paint (32) and probably
should be grouped with the white leads. The titanium pigments and the zinc
sulfide pigments are chemically inert (21) as are also the transparent pig-
ments with the possible exception of calcium and magnesium carbonates. The
fact that the lead, zinc oxide, and chemically inert pigments differ pro-
foundly in their effects on the behavior of paint is fimly established em-~
pirically even though the chemistry of the reactions with the drying oils is
still imperfectly understood. Further, empirical evidence is accumlating
to the effect that variation in content of zinc oxide is a common cause of
incompatibility between paints applied successively (5). For these reasons
a classification of the white paints should separate them into groups of
reasonably uniform content of the two kinds of chemically active pigments.

. From the point of view of opacity of the paint distinction must be
drawn between the transparent pigments, the opaque white pigments, and the
very opaque white pigments. The trangparent pigments, such as silica, the
silicates, barium sulfate, and calcium carbonate, add practically nothing
to the opacity of the paint, though they are often very useful in duilding
up an optimum content of total pigment for good consistency and durability.
The opaque white pigments include the white leads, the zinc oxides and
leaded zinc oxides, titanium-barium pigment, lothopone, and antimony oxide.
The very opaque white pigments include titanium dioxide, lead titanate,
zinc sulfide, the high-strength lithopones, and titanated lithopone.

In the proposed system of classification house paints made with
unbodied drying oils are separated into groupg of types depending upon the
nature of the opaque white pigments, into types depending upon the propor-
tions of the chemically active pigments, and into grades depending upon
the concentration of opaque white pigments, total pigments, and total pon-
volatile in the paint. Both type identification and grading follow natu-
Tally out of practices of the paint industry even though these practices
have never been formally recognized. Technologists for some time have
distinguished informally between the lead-zinc paints, the titanium-lead-
zinc paints, the lithopone-lead-zinc paints, lead-less paints, ete. Like-
wigse it has long been customary to speak of high grade and low grade, or
first grade and second grade paints. Although no systematic method of
grading is recognized the one proposed conforms closely to the conventional
practices dictated by the economics of the situation. The well kmown
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differences of opinion about paint formulas so characteristic of the paint
industry have to do chiefly with the relative merits of the different
groups and types of paint, not so much with the merits of the grades within
each type. Since the separation of paints into groups and tyves carries no
implication of comparative merits the existing differences of opinion need
ngt complicate consideration of the proposed system of classification.

Details of the Proposed Classification

Table 1 illustrates the application of the proposed system of
type identification and grading to 30 commercial paints made by well known
manufacturers. These 30, which are selected from more than 100 prepared
paints and 50 paste paints examined, are believed to represeat fairly the
present range in formulation of prepared white and tinted paints in which
the vehicle is predominantly unbodied diying oil. Enamelized, quick-drying,
and most resin~fortified paints are excluded. Paint No. 30 is moderately
fortified with resin but contains no zinc oxide and has the properties of a
true house peaint. The use of resin in low grade paints, such as Paints 23,
27, and 28, follows a long tradition of the industry.

Table 1 the formula of each paint is given first in the manner
in which it is commonly expressed on formula labels. The total pigment and
total liquid are expressed as a percentage of the paint by weight and the
individual pigments and individual liquids as a percentage by weight of the
total pigment and of the total liquid, respectively. Under the formula by
weight for each paint appears the "volume analysis” of the formula, that is,
the fraction of a zallon of each ingredient in 1 gallon of the paint. If
multiplied by 100 these figures become percentages by volume. The volume
analysis is calculated by much the same procedure cormmonly followed in com-
puting the yield in gallons of formulas expressed by weight (16). The num-
ber of pounds of each ingredient is muitipiied by the published bulking
value of the ingredient in gallons per pound (17) to find the yield of each
in gallons, which is then divided by the total yileld.

Ia the volume analysis gubtotals are struck for total opaque pig-
ments, total pigments, and total nonvolatile. When the very opaque pig-
ments are used a sufficlent amount of dilution with transparent pigment is
included in the subtotal for total opaque pigments to yield the sams sub-
total that would have been obtained if optically equivalent proportions of
titanium-barium pigment (25 percent ﬁg%i or regalar lithopons (28 percent
ZnS) had been used. Thms in Paint 12 pigpent containg 0.035 gallon of
titanium dloxide for which 0.091 gallon of diluent is counted as opaque
pigment because 0.126 gallon (0.035 + 0.091) of titanium-barium pigment
would be required to provide the same amount of titanium dioxide. The
diluent for titanium dioxide is calculated by multiplying the volume of
titanium dioxide by the factor 2.6 (0.035 x 2.6 = 0.091). The factors for
the very opaque pigments are:
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Iead titanate 3.0
Titauiwn dioxide 2.8
Zinc sulfide 2.3
Lithopone, high strengta

(50 percent ZaS and BaSOy) .73
Lithopone, titanated

(15 percent TiOp) .5
Lithopone, high strength

(50 percent ZnS and tale) R

The diluent for very onaque pigments is counted in the suvtotal
for total opaque pigments only. The subtotal for total nigments includes
only the opaque and transpatrent pigments actually present. If less trans-
parent pigment than the allowable diluent for very opague nigments is used
the total cwaque pigments may exceed the total pigments, wkich is tile case
in Paints 12, 14, 16 and 24 but not in Paints 21 and 27. The subtotal for
total nonvolatile is, of course, the sum of the total nigments, unbodied
and bodied drying oils, and resins. Paint driers contain a relatively
small proportion of nonvolatile but inasmuch as the conveational naint
formulas rarely report the nonvolatile part »f the drier it seemns best to
count the drier entirely as volatile liquid for the present. The error in-
volved is small and the procedure has already become customary in paint
technology.

) Under the volume analysis of each paint in Table 1 are given cer-
tain characteristics of thae naint taat lead to its assignment to one of the
types listed in Table 2 2nd to its gradicg. Tie group of tyjes is indicated
by letter symbols representing the nature of tie opaque white nigments, L
standing for wnite lead or lead titanate, Z for zinc oxide, T for titanium
pPigment, and P for zinc sulfide »igment. Sir groups may be recognized:

(1) "hite lead and zinc oxide paints of the ®100 percent pure® variety in
which there is no transparent pigmeat, symbol LZ; (2) white lead and zinc
oxide paints ccntaining transparent pigments, symbol (12),; (3) titanium
pigment, white lead, and zinc oxide n»aints, symbol TLZ; (R) zinc sulfide
pigment, white lead, and zinc oxide paints witih or without titanium pigment
in addition, symbols PTLZ and PLZ, respectively; (5) lead-less paints, sym-
bols TZ, PZ, PTZ, and in paints of very low grade P and PT; (6) zinc-less
paints, symbols L and TL. The advertising cleims under which the 1Z paints
appear in commerce make it necessary to reccgnize them as a group distinct
from the (LZ)n paints; from the strictly technologic point of view alone
one group would suffice for them bothe For reasons already discussed the
proportions by volume of zinc oxide and of white lead or lead titanate in
the total pigment are considered important characteristics which, together
with the group, determine the classification by type in Table 2. Valuable
auxiliary information about the nature of the paint is offered by the
percentage of opaque pigments in the total piazments Ly volume and the per-
centage of total pigments in the total nonvolatile by volume.

. The last two lines of Table 1 indicate the type identification
of the paint as listed in Table 2 and the grading of the paint. The
assignment to grade depends upon the following rules:
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e—=Ty-2% oY unbodisd dryizng 2il lLouse =a2ints found vl
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and distribation of 102 commercial a2iats ov tvne and g:;E;
Descrintion of paint tyves : Nuwuber of commercial Leoints of
---------------------------------------- H grade indicated
fef-: Group :Range in con—:Fange in conmi———emmommmmmmc o
er— stent of zinc :tent of white: A ¢: B: C: D: E: F: All
eace: : oxide : lead : : H : : : : grades
Noe *: H H s
1 : Lz :Very high, :High, 36-50: : : : 23 : 2
T : over 50 : I :
2 : LZ High, 35-50:Very high, : : :2: ¢ : 32
: : : over 50 : H : H : :
3 : (12), tHigh, 36-50:Higzh, 36-50: :2:1: : : 13
4 . (rLz), :High, 35-50:Medium, 25-35:¢ : : : :1l1: :1
5 :LZ;(LZS‘n:Liedium, 25-35:Very high, : t3:3:1: : s 7
: : : over 50 : : : : H :
6 : (1LZ), :Medium, 25-35:High, 3k-50: :2:5:1: : 8
7 ¢ (LZ), :Medium, 25-35:Very low, : s : : s 1 : 1
: H s+ under 10 : : : : H :
8 :LZ;(LZ)n:Low, 10-24:vVery nigh, : :$1:2: : :+ 3
: s s over 50 : : : : : :
S : (12) :Llow, 10-24: Low, o2 ¢ 0 ¢ 2 2
: : : : : : : H : : 25
10 : TLZ :Hich, 36-50:Low, 10-24: ¢ sl o o ozl
11 : TLZ  :Medium, 25-35:High, 36-50: 4 :1:1: : : :60
12 ¢ TLZ  :Medium, 25-35:ledium, 25-35: 1 : s 1: 1 : s 3
13 : TLZ  :Medium, 25-35:Iow, 10-24: 4 : : : ¢ : bk
4 : TLZ :Low, 10-2U4:High, 36-50: 1:1:1: ¢ : :3
15 ¢ TLZ :Low, 10-2Usledium, 25-35: 1 : 3¢ ¢ : : : U4
16 : TLZ :Low, 10-2U4:Low, 10-24: s 2:4%:1: ¢ i 7 - -
H H : ] H H H : : : 2
17 : PLZ  :Medium, 25-35:Medium, 265-35: t:1: o 1
18 : PLZ :Low, 10-2l4: Low, 10-2l: ¢ s 3:U¥:2: 9
19 ¢ PLZ :low, 10-24:Very low, t12:1:2:5:1: :11
: : ¢ under 10 : " : 5 T ’
20 : PLZ :Very low, sVery low, : ¢+ 3 3 33 3
: + under 10 : under 10 : H H H H PR 2
21 :Lead-lessMedium, 25-35: None ¢ +$1: :$2:1: : 4
22 :lead~lesslow, 10-24: None s ¢ z2::kW:3: 19
23 :lead-lesgVery low, : None s ¢ 0+ $l:l:lu:6
S | $ under 10 : I A 2 T T A ¢ 19
24 :Zinc=" : Nome tVery high, 3:1: : : : : 31
¢ less : s over - N N T e
25**:Zino-less:  None tHigh, 36-50:1: : : ¢ ¢ 31 S
: H : A S S S S S 102

“The numbers are intended for cross refereance to Table 1 only and are not to
_ be permanently associated with the types.

*‘This type is moderately fortified with resin.
Rl12
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: Minimum content of -
Grade of 1-=-==~—==mmmmm -

paint : Cpaque : Total Total
: pigments : pisments : nonvolatile
: In gallon per gallon of paint
A : 0.25 : 0.25 0.8¢
3 : .21 : .23 : .82
c 17 .21 -75
D 130 16 RYi
E : .09 S i A .60
F : -- : -- : -=

In applying these rules no paint is placed more than one grade below the
grade to which it would be entitled by its opaque pigments unless both

total pigments and total nonvolatile are below that grade, in which case
it is placed two grades below. Paint No. 1, for example, with 0.183 gal-~
lon of opaque pigments, 0.183 gallon of total pigments, and 0.877 gallon
of total nonvolatile, falls in grade C with respect to opaque piguents, E

_With respect to total pigments, and B with respect to nonvolatile and is
‘therefore placed in grade D rather than grade E. Twenty-three of the 30

paints fall in the grade to which they would be assigned with respect to
opaque pigments zlone while the remaining 6 paints are placed one grade be-
low because eiiier the total pigments, total nonvolatile, or both fall in
the lower grade..

Within each group of types the content of white lead and of zinc
oxide in the total pigment varies very widely. This is parficularly true
of groups LZ and (LZ)n. Subdivision of the groups into types is therefore
necessary but, for the present at least, the subdivisions must be drawn
arbitrarily. TFor white lead and zinc oxlide separately five ranges in per-
centage of the total pigment by volume are set up as follows:

Very high range over 50 percent
High range 36 to 50 percent
Medium range 25 to 35 percent
Low range 10 to 24 percent
Very low range below 10 percent

A type of paint 1s defined by the group, range of zinc oxide, and range of
white lead. With six groups and five ranges for zinc oxide and white lead
more than 90 types of paint might be possible. (The combinations of 6, 5,
and 5 are, of course, 150 but the facts that in 1Z paints the lead and
zinc pigments must total 100 and that one group contains no lead and an-
other no zinc materially reduces the possible combinations.) Not all of
the types theorstically possible are practicable. JApparently the paints

- now on the market represent not many more than 25 of the possible types.
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Table 2 lists 25 types and indicates the distribution of 102 commercial
przpared paints both by type and grade. Most of the nationally known brands
and zany brands of smaller manufacturers are included in the 102. It ig
probable, of course, that examination of a still larger number of commercial
paints would reveal a few more types not listed in Table 2.

Application to Paste Paints and EFnamelized Paints

The discussion so far has been confined to prepared paints. Ac-
cording to the traditional terminology of the industry prepared paints,
when stirred to uniform suspension, are of suitable consistency for appli-
cation as finish coats without any addition of liquids (18). Paste paints,
on the other hand, are concentrates calling for considerable addition of
linseed o0il, thinner, and sometimes drier. Paste paints may be brought
within the scope of the proposed system by calculating the volume analysis
for the paint after it is thinned in accordance with the manufacturer's
directions for finish coat. Paint ¥o. 2% in Table 1 is a paste paint iden-
tified and graded in that way. A few prepared paints in recent years have
appeared on the market in a consistency intermediate between that of paste
paints and paint ready for application. Such paints might properly be
called semiprepared paints but in any case the volume analysis should be
calculated for the paint after thinning as directed for finisk coat.

Inclusion of enamelized. and quick-drying houvse paints would add
materially to the number of types listed in Tavle 2. ZEven where the com-
position of the pigment falls within the range of one of the types there
indicated a separate type should be recognized because of the differences
both in the nature of the liquids and in the physical properties of the
paints. In many cases, however, the change in the liquid necessitates
significant changes in the pigments. BReplacement of unbodied drying oil
with bodied o0il) or varnish tends to alter consistency in such a way that
the content of total pigment in the paint must be diminished, the propor-
tion of opaque pigment in the total piegment increased, and the content of
total nonvolatile in the paint diminished. Horeover, if bodied o0il with-
out resin is uged in the vehicle to male enamelized paint the content of
zinc oxide in the pigment is sometimes umisuelly high while if resin is
used the zinc oxide content rmat often be closely restricted. Enamelized
Paints are rarely rated above grade C in the proposed system. If they
become generally used for house peinting it may be desirable to establish
a separate set of grading rules for them, poesibly by omitting the re-
quirement of a minimum content of total pigments. The enamelized paints
differ from trus houge paints in fundamental physical properties affecting
their use (6) to such an extent that sharp differentiation from true paints
is essential. The quick-drying palnts, unless they are likewise enam-
elized, resemble the trus paints more closely and call for no change in
the proposed grading rules, though they must be recognized as separate
types because they are not always compatible with ordinary house paints.
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" Symbols for Representins Paints

In the text of the five preceding paragraphs the latter symbols
for the groups are used with odbvious advantages for clarity and brevity of
- exposition. If the praposed program is adooted by the maint industry such
symbols may prove convenient in identifying marks to indicate the types of
paints to purchasers. One manufacturer, in fact, now uses the symbol LTZ
on his "lead, titanium, and zinc" paint, though not as part of the trade
mark. For such purposes the symbols must be very simple. Both L2 and
(LZ),, groups would probably be written LZ and distinction made by calling
the former "100 percent pure" just as is done commercially at the present
tinme.

For use by technical men, however, the letter symbols may be
elaborated to great advantage in keeping records and making reports. Paint
No. 1 in Table 1, for example, is written LZcs, p/nv 21, indicating that
the pigment contains 55 percent zinc oxide by volume and that the total
Pigment is 21 percent of the total nonvolatile by volume. Since the pig-
ment consists entirely of white lead and zinc oxide it is unnecessary to
write the subscript 45 to symbol L. Paint Ho. 3 is written (L2y4) gy
p/nv 28, subscript 84 indicating that the white lead and zinc oxide to-
getler amount to 84 percent of the total pigment by volume; the white lead
is therefore 4U4 percent. Paint No. 12 is written (mozag)n » p/ov 28,
subscript 118 indicating that the total opaque pigments exceeg the total
DPigments because of the ccnvention adopted for the very opaque pigments.
Paint Mo. 30 is written 9(1'), p/av 30, the symbol (f) indicating that
it is a resin-fortified g;nt. An enamelized paint made with bodied oil
and no resin is written (TZG-,) gs (e), p/uv 19, which represents a product
now on the market. For enamel}zed paints containing resin symbol (re) is
used in place of (e) and for quick-drying paints (q). .

Complexity of the Present Paint Market

Paints of the I1Z and (LZ)_  groups represent the old traditions of
the mixed-pigment paint industry while tae TLZ, PLZ, and lead-less groups
are comparatively modern developments. The distribution of paints in
Table 2 indicates that the older groups have by no means been pushed off
the market by the newer ones. The 1Z paints hold their place largely be-
cause, since the passage of the famous paint law in North Dakota, they
can be advantageously offered under the slogan of "100 percent pure paint",
all other paints except pure white lead paint being "impure® by reason of
a content of transparent pigments. The (1Z), paints retain an important
Place because they frequently represent the tinted paints in drands in
which the white paint is of the TLZ group inassmuch as many manufacturers
fear that tinted TLZ paints will be subject to too much complaint zbout
fading of colors. Among the newer paints the industry clearly prefers the
TLZ paints for high grade products and resorts to the cheaper PLZ and lead-
less groups for paints of lower grade. This discrimination, however, is
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not'necessarily technologic in its basis but may be due largely to prejudice
against zinc sulfide pigments in outside paints. The early lithopone paints
belonged to the lead-less group and contained very generous propartions of
transparent pigments; their lack of success may have been caused more by the
absence of white lead and their low grade than by the presence of lithopone.
Absence of paints of grade A from the 1Z and (LZ)n groups may be attributed
partly to tradition but still more largely to cost, for such paints would be
more expensive than TLZ paints of grade A.

At the present time the term first grade paint means little more
in the industry than the most expensive paint of two or more brands offered
by a single manufacturer. The 'grades" of one manufacturer are not neces-
sarily comparable with the "grades" of another manufacturer. Among the 1C2
paints of Table 2, manufacturers' first grade paints range from A to D in
the propcsed system of grades while manufacturers' second grade paints for
the most part fall in grades C to E. Paints of grade F may safely be de-
scribed as disreputable but no such term of opprobrium may safely be applied
to paints of grade E.

There is no sound justification in technolagy for the large number
of types and grades of house paint mow on the market. The numbers result
primarily from the lack of purposefulness in fermulation and the absence of
systematic classification of paints. If the proposed system of type identi-
fication and grading should be adopted by the paint industry many of the
present types and grades could and undoubtedly would be abandoned, leaving
only a number sufficient to meet the needs of varying conditions of exposure,
maintenance programs, climatic conditions, and reasonable prejudices of
users. With a limited number of types and grades of paint clearly identi-
fied in the trade an effective program of education of pasinters and paint
users in correct methods of applying paints and safe methods of maintaining
paint coatings becomes possible. Without some method of describing paints

_adequately painting and paint maintenance mast remain far too intricately

technical to be understood by laymen and continued multiplication of the
kinds of paint on the market nmust inevitably increase the already appall-
ingly large proportion of disastrously early paint failures. Since we can
hardly expect to malre technologists of painters and house owners we must
find means of malking paint simple emough for craftsmen and the public to
use intelligently.

Simplified Description of Paints

If the system of type identification and grading herein preposed
should be adopted by the industry, the present impracticably cumbersome
formula label would give way to some such simple statement as the follow-
ing: g

" Brand Exterior House Paint

" Color - White

"Type ~ TLZ, low content of zinc oxide, medium
content of white lead
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"o Grade - A
"Type ard grade according to st~ndards of tle
Association.!

The proposal is fundamentally similar to present practice in the sale of
yard lumber, type identification of paint being analogous to species identi-
fication of lumber and grading of paint to grading of lumber.
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