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Foreword

‘Che need for information on protective coating materials
in addition to that given in National Bureau of Standards
Technologic Paper T274, published in 1925, has been ex-
pressed from time to time by various governmental agencies.
Many changes in such materials have oceurred sinee that
publication, now out of print, was issued. Thus, this manual
has been compiled to aid in the procurement of muaterials
that would be suitable and adequate for most kinds of paint-
ing and that would assure successtul application. The
manual is based in large part on Federal Specifications and
supplements but does not replace them.

Methods are described for the preparation of surfaces and
the application of costings that are known from experience
to give satisfactory results. The information contained
herein cannot supplant the skill of the experienced painter,
but should assist the procurement officer in specifying and
obtaining the proper paint materials. It should also assist
the planner and technical supervisor of work in obtaining
and maintaining durable finishes at reasonable cost.

Loasean J. Brises, Director.
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. , PAINT MANUAI

WITH PARTICULAR REFERI
FEDERAL SPECIFICATI

By Percy H. Walker and Eugene F

ABSTRACT

This manual presents recommendations by the
Standards aud cooperating organizations for the
of painting materials amecting Federal Specificat
technical in nature, the manual provides practic
the application of protective coatings. It also expl:
wents in the field of painting and includes pe
Descriptions of approximately 60 paints and )
included to enable the painter to choose the most
for the surtuce to be covered.  Eamphasis is pla
applying coatings and preparing surfaces for o
protection with the materials used.  Where pain
curred, the causes are traced and remedies sug

- i I. INTRODUCTION

It is the purpose of this manual to help |
eral Government agencies in the proper s
l of paint (see glossary) and painting maty
under Federal Specilications.

Specilications for paint deline for the
quality of materials to be procured. To tl
they provide a fuir basis on which to bi
i Adequate specifications for paint contain ty
{ visions: requirements for composition and |
? results, or performance, although one type
!

§
!
b
\

may receive more emphasis than the other.
Irederal Specifications arve approved and

the Divector of Procurement, Treasury Dep

use of all Government agencies in the purch

and equipment.  They should not he contu
cations Jssued by the various Federal d
agencies for materials aud construction to

, special requirements.  Federal Speciticatio
chased from the Superintendent of Docun
ernment Printing Oflice, Washington 25, |
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N
send without charge a price list of Federal Specilications,
on request.

A Federal Specification sets a standard that is considered
adequate and economical for the service expected. 1f the
purchase order requires that material conform to a pur-
ticular Federal Specification, the seller may commut a
fraudulent act if he knows that the material being furnished
does not conform. Most manufacturers know how Federal
Specifications apply to their products.

A specification sets forth in detail the minimum require-
ments and makes no allowance for material of superior
grade. The purpose of the specification is to procure mate-
rial that will give good performance. ITowever, the differ-
ence in cost between material meeting the specification and
that for material giving somewhat better performance may
not be justified. 4

Irederal Specifications for paint are set at a sufficiently
high level of quality to give good service. They define mate-
rials fully adequate for the purpose intended at a reunson-
able price without expensive and unnecessary frills and
cover paints obtainable from the widest practicable sources
of supply.

It is the buyer’s responsibility to see that deliveries of
paints actually do conform to specifications, and that mate-
rial purporting to meet a particular Federal Specification
for paint is not accepted without test. Otherwise, material
inferior to that called for in the specification will be ac-

, cepted and used. 'The inevitable result will be unsatisfactory

service and complaint that the specification is inadequate,
whereas, the fault would lie with the purchaser who has not
taken the necessary steps to be certain that the quality pur-
chased and paid for was actually delivered.

The fact that a Federal Specification paint is less ex-

ensive than a proprietary brand of paint of the same type
1s not an indication that its quality is inferior to that of
the higher-priced paint, which may include promotion and
selling costs, but that it meets the prescribed quality re-

quirements for this type of paint. The technical committee -

charged with preparing Federal Specifications for paints is
constantly on the alert to revise or amend specifications to
improve quality. Therefore, Government purchasing agents
can be assured that paints they buy under Ifederal Specifica-
tions are of good and adequate quality.

Paint Manual

II. GENERAL COMMI

Tederal Specifications are prepared |
prised of representatives from the Gover
g use for the materials or articles,
National Bureau of Standards who d
in research or in acceptance tests, anc
manufacturers producing paint materia
gation, they are circulated to manufacl
Federal Specifications are not prepare
mercial products of a type but only th
services of the Government agencies
establish minimum requirements for t
Sonie agencies buy materials and artic
quiring conformance to a designated I
Other agencies, which contract for t
buildings or the manufacture of articl
tractor to use designated materials co
propriate FFederal Specification.  Inspe
of material may be done at the place
point of use, or both. Frequently, an «
ments to the specification in order to me
dition or for some other reason.

After the specification has been in
slight changes based on experience with
improvements in the material covered
amendment to the original specification,
previous amendmenis. More comprel
covered by a complete revision, which i
dition of the lower-case letters a, b, ¢, e
the original issue. Thus Federal Speci
Putty indicates the first revision of tl
putty.

Government and other large organiza
of equipment that is surface finished
special conditions for rapid and carefu
coating material not covered by IFederal
general, the specifications for the comy
contain directions for inspecting and tes
it is completed rather than detailed sy
materials used in the various coats. W
finishes is more important than the ma
cases. Several of the Government agenc
time or another, specifications for coate
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such specifications are those covering the finish on steel bed

steads (Panama Canal), keboratory furniture ( Departient

of Agriculture), school desks and tables (Office of Indian
Aftaies), and school Turniture - (Distriet of Columbia).,

Federal Specifications usuadly follow the sane outline of
form and are arranged in nine sections:

Section A—Applicable Specifieations.

Section B—Types, Grades; ete. (as applieable).

Section C—Material and  Workmanship, ete. (as ap-
pheable).

Section D—General Requirements.

Section B—Detail Requidements.

Section I—Methods of Sampling, Inspection, and Tests.

Section G—DPackaging, Packing, and Marking for Ship-
ment.

Section HH—Requirements Applicable to Individual De-
partments.

Seetion I-—-Notes.

Details of this arrangement and explanation of each see-
tion may be found in “Outline of Form for Federal Specili-
cations,” for sale by the Superintendent of Documents,
U8, Government Printing Oftice, Washington 23, D. (',
price H cents.

Emergency Alternate IFederal Specifications were set up
during the war emergency to conserve supplies of strategic
or criticn]l materials or to provide substitutes for materials
not available.  Symbols for these specilications are the same
as for the basie Federal Specifications except for the letter
“E=7 that precedes the symbol, as E-1T-P-115  for
TT-P-115. However, for paint and paint materials, these
“E=" specifications have been canceled, superseded by re-
vised Federal Specilications, or incorporated in conservation
amendments, indieated by asterisk (%), These conservation
aimendments will be considered for revision as required.

“Willing-to-Certify” lists are compiled by the National
Bureau of Standards and distributed to governmental pur-
chasing agencies and to others upon request. They include
the names of firms that have stated to the National Burean
of Standards they are willing to certify to purchasers that
they can supply commodities guaranteed to conform to
IFederal Specitications.

Simplified Practice Recommendations are proposed by
manulacturvers, dealers, or users. and may be defined as Tists

Duint Manuul

ol sizes, varieties, and types of produets th
proved for regular stock purposes. The .
of Stundards cooperates with these groups
the recommended lists of items after the,
proved by producers, distributors, and us
covered by a Sunplified Practice Recon
establishes standards for the nuniber of cole
sizes.

A price list for all eflective Simplified
mendations may be obtaimed free of chary
tional Bureau of Standards.

Commercial Standards  promulgated b
Bureau of Standards are voluntary record
proved by producers, distributors, and con
terminology, types, classifications; grades
characteristies of manufactured products
better understanding between buyer and
clude standards, methods of test, rating, «
labeling, and provide a uniform basis for
They are made ellective by means of volu
on mvoices and labels or by grade mar
themselves,

A price list for all effective Commercia
be obtained free of charge from the Nat
standards,

II. COMMENTS ON INDIVIDUAL]
1. GENERAL CONSIDERATIC

As a matter of convenience, the composit
paint-making materials is sometimes state
by weight, sometimes in proportions by ve
times I terms of the weight of one cons
the volume of another. Ifor example, 1
anzlyzed in the laboratory, the various
ustally weighed as they are separated, an
method of mdicating the result is in perce
but when paint is mixed on the job, fueilit
may not be available, and it s usnally mo
proportion the liquids in quarts and ga
(see glossary) are usually purchased and
pound.  For example, it is frequently cony
term “100 b of white lead to 3 gal of linsee
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The density of paint is usually stated in pounds per gallon.
1t may be stated as specitic gravity, which is the ratio of
the weight of paint to that of an equal volume of water.
Pounds per gallon times 0.12 equals specilic gravity, The
reciprocal of poands per gallon is a fraction of a gallon
per pound and is given the specinl nue “bulking value”
(see glossary). It may also be suid that the material bulks
0.1 gal/lIb, meaning that it has a bulking value of that
amount or that it weighs 10 1b/gal. The bulking value of a
pigment refers to the volunie of liquid displaced by 1 1b
when wet with the liquid and nwot to the apparent volume
of the muterial when dry, which includes a large percentage
of air-filled voids. The “pigment volume,” abbreviated
PV, (see glossary) is the ratio of the percentage by volumne
of the pigient n a paint to the percentage by volume of
pigment plus nonvolatile vehicle (see glossary).

(a) COMPOSITION BY WEIGHT AND BY VOLUME

To describe a method of converting weight to voiume or
volume to weight assume:

A = percentage by weight of volatile vehicle

a = bulking value of volatile velicle

B = percentage by weight of nonvolatile vehicle

b = bulking value of nonvolatile velicle

O = percentage by weight of pigment

¢ = bulking value of pigment

D = weight in pounds of 1 gal of total mixture
1/D = bulking value of total mixture.

One bundred pounds of the mixture has a total volume of
Aa ++ Bb 4 Ce gallons; the bulking value of the mixture is
(la 4 Bb + (') /100 = 1/D and the percentages by volume
of the constituents are

100 1a 0 100 -1a 7 percent by vol f vol
r ; = I perc )y volume of vol-
L Aat b+ Ce atile vehicle
100 Bb 100 b
. or = F percent by volume of non-
Ada+ Bb+ Ce D volatile vehicle
100 (e 100 (e

1

¢ percent by volume of pig-

e O
da - Bb 4 Ce D ment.

If the percentage by weight or by volume of any two of
the three components is known, the percentage of the third

Laint Munual

is the sum of the two known percentages subtra
100, Thus:

LOY — (U By = (! 100 ~— (F - 1) -
00— (L - ') =1 T —- (f7 - ) -
100 — (Al 4 ) == Vi 100 —— (/[ -0

(b) BASIC SPECIFICATIONS

Basie specifications arve prepared for use where t
supply of raw materials is available. It will he
some basic speciications stress detailed  requirve
cliemical composition (exterior howse paints, for
whereas others emphasize requirements based ol
and performance tests (interlor paints and var
example).

(c) AMENDMENTS TO BASIC SPECIFICATIONS

Amendments {o basic specifications are for 1l
of incorporating shight changes due to experien
provements i material covered by the specifical
cmergency amendments, indicated by an asterisk
first page of the specification, were intended te
strategic or critical war materials and veplace |
were not available because of the war emergency
of an asterisk for the same purpose is also in
this manual.

2. LIQUIDS NOT GENERALLY USED ALO

Liquids form the vehicle (see glossary) portion
In general, liquids should be purchased by volum
being 1 U. S, gal, 231 cu in. at 60° . For Lhuee
it is suggested that the weight in pounds per gatlo
and the net weight of the delivery be deterni
volume can then be obtained by dividing the net
the weight per gallon.

(a) Oil; Linseed, Raw
JJJ-0-336, Apr. 28, 1931
Amendwment 2, May 28,1943
0il; Linseed, Boiled
J1J-0-331, May 26, 1931
Amendment 2, May 28, 1943

Tinseed oil is the most important of the drying
glossary) ; a drying oil being one that changes to a
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hard, tough, elastic substance when exposed in a thin fihn
to the air.

Raw linseed oil is the materiz] from which boiled and
refined linseed oils are made and is the most important of
the liquids used for mixing paint on the job. The guality
of raw linseed oil is probably more influenced by the presence
of “foots” (the mucilaginous matter that settles to the bot-
tom of a container) than by other deviations from the speci-
fieations, Paint made with oil containing considerable foots,
but otherwise of high quality, is liable to dry very slowly
and may easily be washed off long after it appears to be dry.
As foots gradually settle, clear oil from the upper portion of
the container may be drawn off.

Tt is necessary to use a drier with raw linseed oil; the
amount. varies, but usually for white or very light-tinted
paint, 1 part of drier to 19 parts of oil is satisfactory. Dark-
colored or black paint may require more drier than lighter
colors.

Raw linseed oil dries too slowly for most purposes. Thus,
as has just been Stated, driers are added to the oil to accel-
erate the rate of drying. Instead of adding driers to raw
linseed oil at room temperature, another method is to heat
the oil in combination with compounds of lead, manganese,
and cobalt. By using heat, these compounds dissolve in the
hot oil, and the oil thickens slightly and becomes somewhat
darker in color. This results in a product known as boiled
linseed oil. The term “boiled” is a misnomer, as, in heating
the oil, it is not actually boiled. Boiled linseed oil is fre-
quently recommended for priming coats of paint intended
for use on plaster, cement, and brick. A mixture of raw and
boiled oils is often used in priming paints for strnctural
steel. A blend of good ruw o1l and drier may be substituted
for boiled oil.

(b) Soybean Oil; Refined
JJJ-0-348, June 25, 1942

Soybean oil is used largely in edible products rather than
in paint. It is slow~r drying than linseed oil and generally
is used in combination with faster drying oils, such as tung,
perilla, or linseed oils.  Its main uses are in varnish vehicles
for mterior paints and enamels, because paints made with
soybean oil do not yellow as much as many other oils.
Likewise, it 1s used in some of the best interior, architectural,

Paint Manaul

white enamels (see glossary) based on sy
glossary) of the alkyd (yvpe. The type ol
trade as “meclanically velined nonbreak
with Ilederal Specilieation 1) -O-315.

(¢) Tung, China Wood 0il; R
JJJ-0-353, Dec. 10, 1943

Tung oil is one of the chief oils used b
ol Tast-drying, waterprool otl varmshes (s
nost important characteristies for aden
oil are its high specilie gravity and high
Raw tung oil dries rapidly but not to a s
not used as sueh in exterior house paints
is ahmost universally used. Some tung oil
treating the raw oil so as 1o overcome 1
in Liouse paints. However, the great use «
manufacture of oil varnishes used as such
and liquids for the manufacture of interio
deck ennmels; water-resisting enamels, an
ized finishes.

(d) Turpentine; Gum Spirits and Wo
(Steam-Distilled and Sulfate),
(for) Paint
LLL-T-791b, July 12, 1941
Turpentine; Wood (Destructivel
(for) Paint
LLL-T-792a, July 12, 1941

The basis of purehase of turpentine (s
[Federal  Spectfications) provides for |
volume, 231 ¢u in. to the gallon at 70°
712 to 725 W/eal. When parchases are
quotations should be by the pound or
pownds, and the request for bids should st.
tions are by the gallon, pound, or hundred
I3 1 the specilications states that nothin
i should be construed to exempt the selle
with the Federal Naval Stores At or g
phicable to the selling of turpentine.

Turpentine is one of the oldest and
volatile thinners for oil paints and for
nishes. Towever, in prepared paints, vo
rived from petroleum and having the gend
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of tnrpentine are used to a considerable extent. Destrue-
tively distilled wood turpentine, used in the nmunufacture of
paint and varnish, is o good solvent, and, in general, ean bo
used in place of gum spirits or wood turpentine witly zood
results. A sample for odor should be spectlied before mik-
ing purchases under Federal Specification LLL-T-7920. At
present, the amount of turpentine available is inadequate to
meet the demands of the paint and varnish industry. It
is preferred by the painter because it is not likely to cause
arnishes or paints to thicken or gel when diluted with it.
The characteristic odor makes turpentine easily identified.

(e) Thinner; Paint, Volatile Mineral Spirits
TT-T-291a, July 26, 1945

Volatile mineral spirits should be purchased by volume,
231 cu in. to the gallon. The basis of purchase for mineral
spirits is given in detail in paragraph F—4a of the Federal
Specttication.

Federal Specification 1"T-"T—99] covers a petrolenm dis-
tillate known as wmineral spirits or petroleum spirits; it
evaporates at about the same rate as turpentine and is fre-
quently used in its stead for thinning oil paints. It distills
between kerosine and V.M. & . (Varnish Makers and
Puainters) naphtha. Chemically, ib is a mixture of aliphatic,
naphthenic, and aromatic (see glossary) hydrocarbons. It
should evaporate completely from the film during the dry-
ing period; otherwise, lieavy ends, which do not e aporate,
may hinder drying or prevent drying of the paint to a satis-
factory film. Its weight per galion varies considerably, but
an average figure is about 617, 1h.  Sonie varnishes may not
be entirely wmiscible with mineral spirits.  Because of the
present limited production of turpentine, it is advisable to
use other thinners wheneyer possible: in many cases, mineral
Spirits are entirely satisfactory us a substitute for turpen-
tine, and in almost all e

ses can replace at least a part of
the turpentine, '

(f) Drier; Paint, Liquid
TT-D-651a, Aug 28, 1942
Two types of liquid drier are
cation T'T-D-651a.  Driers consist of metallic soaps or
salts of organic acids dispersed in suitable media thinned to
a liquid with petrolenm spirits, turpentine

covered in Federal Specifi-

> OF o mixture

LPaint Manuwal

thereof, and are for use in paints or sinnl
rials, Resinates, linoleates, and naphthen:
Type T driers call for both lead and ma
also contain cobalt or any other drying
are intended for general use, the minimu
lead and manganese representing t_lm hol
quired for use with raw linseed oil in the
of liquid drier (see glossary) to 19 volume
driers should he free from lead, contain
percent of cobalt, and be used where le:
necessary. - Both driers ave much like sh
ishes, except for their arger content ol dr
specification Ihuits the total ll():l‘\'(blzlil](*.ll.)
than 30 percent by \\‘(*};:]1(. llAnx :uhln_(l
drier to a paint results in the paint dryin
addition of (oo much drier may also caus
too slowly or may produce other undesivak
wrinkling of the tihn. A good rule is to
amount of drier consistent with the dry
of the paint.

r i r; Lacquer

® $’;l‘l—]']?fZGG, Al()lr. 20, 1942

Federal Specification TT-T-266 covers

intended for use in connection with spra

forming to Federal Specification '.l"lLl,‘—S'.“‘

ing this specification will weieh from 6.8:

15.5° C (60° ) and .\']H)l'l]d 1».0, purchu.su

civin.to the gallon. A typical formula for
is us follows:

Butylacetate ........ ... ...
Butyl aleohol .. 00 o000 ..
Lthyl acetate ..., .. ... ..
Petrolewin naphtha. . ... ... .
Toluene

h) Oil; Flatting and Mixing
( (for Thinning White-Lead-
and Similar Paste l’aln.ls)
TT-0-356a, Aug. 30, 1943
Crass 1, Fryrrina Ooe-This is acon
thinuing white-lead paste and similar pa

GHO2ED HN <
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:'nm])ns(_ﬂ of processed drying oils and deier
ln‘ullllwilllnw,]l'llllnlvr:l: spivits, or o mixture thereof: when
added Lo white-lead paste and simi i i
: aste similay paste paints, it pr
duces flat, washable, i g in or e ol
at, wasly , terior linishes for s
| : . tite) nishe: se on plaster
\\l(:m_l. \\l‘lilbmnldl. and fabrie surfaces. A\ flat finish lm'ly lu:
obtamed by adding 2 or 3 o ' ing oi ‘ 1y
} \ a2 Sl of flatting oil to 100 b of
Optammed adding 2 o o o 100 1b ol
N l[‘ll‘h lflh llm.sl(‘ New ‘plnslm' and wood should e primed
l«‘]- w usuab manner beforg applying the flat-finished con
| lalitm;zl oil 15 also used Gs oaoveliicle for elaze colors ;n;
Master by nixing some ol tl i i fors-in-oil, s
: Y MIXIg «the oil with colors-in-oil, sue
.mlx‘nnln_-l', stenni, and Van Dyke brown. e
(\]atlul&); (3\1]5 weigh about 7 1h/gal at 60° 17,
rass 20 Mixing —This is 1
for i O > ING Oin.—This is also a complete vehicle
for g white-lead paste and similay paste paints, and
(iri(f:fl‘llim.s(-d of processed drying oils with or without resiin
(hrie s, turpentine, :n.ul mineral spirts, I s used for ﬁnis‘].:j
woat paint for exterior surfaces where low-sloss or evoshell
linishes are desived and for interior decorntion wl , (F;:\l"
nishes z sived oration where finishes
}]I:l'\l'll;:  gloss higher than those obtainable with class 1
l‘l lln;_:'Aml, :rln’, desired.  Mixing oil may be used iln”lh(.
woportion of 3 gal of mixing ol - } l
S w nixing oil to eac [ whi
lead paste, " e 100 b of bt

I'he average weight of mixing oil is 7 h/wal
/ual,

thinned wiih

(i) Oil; Linseed-Replacement
(for Thinning Paints and
Pastes-in-04il)

TT-0-371, May 1, 1943
Amendment 2, March 17, 1944

L’.';{‘?:F?T:l_;;ﬂ]:]I:l(*.(‘]'“ont nil, ;Hlmnld' be pureh
Lo - | ;;l;:(/]f:m\!.l“.l'l;- ,l 'h(" weight of 1 UL S, gal of this
heral at G0° vitries slightly, but generally it will fall
! ange of 7.3 (o 7.5 h/gal.
Linsecd-replacement  oil s
blended betore packaging
paste white lend on the

ased by volume,

a mixig or thinning oil
'.nlul mlusml widely in thinning
‘ ob and ready-prepare aints
paste white o j ‘ ady-preparved paints.
tl]I}jl,(;,,“xl:“mm' is @ rc]rl:}('\*nn‘nl for either raw ]insm-{-d oil
N “i[‘“ll'(] drier or for boiled linseed oil and 1]1i1|nm"
- 1:)11;{1 l|usv{«l—n-]»l;u*«\nn-nl oil was prepared dinving the
ar period and was designed to aid i o
\ o i : atd in the conservati i
par L . o X e conservation of
l.“;.'(]‘i(] ml,l l(.hh(b:l‘l(l not be considered as’a nere substitute
UM 1 ‘ .
nseed ot The replacement oil containg hent-bodjed

Paint Muanwadd

linsced oil, and some paint experts consider th
of this oil makes the replacement oil actual
ordinary raw or boiled linseed o, both 1
waler resistance,

In many war emergency amendments (o Fea
tions for oil paints, the velicle specilied is in
serve linseed oil. For example, the amendm
Specilication TT=P=10 provides a vehicle sp
eral Speciieation TT-0-371 for Linseed-Re;
except that the requirements for appearan
viscosity (see glossary) are waived. This
plished by using a velicle that may consist
by weight of thinner and drier and 65 percer
oil composed of 3 parts of raw or alkali-ref
sary) linseed oil and 2 parts of Z-2 pale heat
oil” "The amendment requires that sonie hea
present but does not limit the amount or kind
oil used in replacenment oil should be bodied a
tures and should have an acid number (se
not more than 8, based on total solids. Tn all
except black and graphite, the pounds of oily
be not more than 3.75 (to meet. War Pro
Order M=332% as amended April 12, 1944,
which is to conserve the supply of domest
Normally these paints contain about 5 1b of ¢

Amendment 2 of Federal Specification ]
vides for two types of linseed-replacement o
driers added, and type 11, without driers.

Type T is for thinuing paints or pastes,
job, which require a drying type of thinni
11 is for thinning veady-anixed paints or past
contain suflicient drier. Neither type is inter
flat, puints.

The attention of paint users is direcis
Burean of Standards Letter Civeular TOTY
of Tinseed Ol in Paint, a copy of which n
free of charge from the National Bureau
Washington 25, . C.

The formulas given in table T nvolve the
white lead with linseed-replacement oil [1].
Wunlur was rovoked on Awg 31, 1945,

TRjgures in brackels indicate the literature references
paper.
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3. PIGMENTS ‘
‘e ports ’ - amnt
es [leport . tion of § .
tructures [oeg solid portion « yortiol
. nd S the so ligquid :
Materials a s form icle or ligy ts, 11
dding Mat igments for he vehicle s plaients,
N Building 1 1 soluble in t l)lh( urions pig 1. COve
o ally e seribes > vl 1nuni,
1 SE8 g8 e cally tion describe sallic alumi
SS EES ££8 0 D . sect 1 net:
Sg sszs8 SER &8 8 e se lored, and 1
=< zc Z . colo )
o sz c2¢E2 chg §3ER & l)]al('l\a,(’o(- > .
£ g3 £3 ~ g Hications: te
2 " ER2 g8 . \‘])eclm“ Basic-Carbona te
Z * ' : ead; Semipas
b4 hite L, il, and ¢ : r
Y- o a) W -in-0il, ile Thinne
& _ . S ( ]laste. A /olatile
/ oot steng :?'1;: i 0B containing ‘l? 30, 1945
BaS I N2 0 we rlb’ M ay
SIS I o <o T-W-25 Dry
IR e TR EEEE o T Basic-Sulfate,
O |Rgddesid : White Lead; Basic 937
& ~ - . daste-in- 51
B . . and Pas .95 .
g - - : e T,l‘,“w_zﬁla. 20cstept "6, 1943
. . ‘A v - ent 2, . ’
e : @ e mendm i it oall w
S : : . A ont of 21]1”01% u)m'tzl
S g - : : L . 1, & compone he most imy b
< A S . : s R te leac 3 v of the ateand b
" g.s Y : T R Whi ts, is one sic-earboni For
= & : P lored paints, kinds, bas nints.
| : : piments.  Toth kinds, 1 nixed paints. - For
: ) : : : l)ig“wl“T used in ready-1 ed \\'llcrezsi5 ter
R — : : . L1y used il 1s used, . The t
iz g "o oo . 1"“‘1'.'“{1 “r,qste-”"ml ljlul'zu'llu'el' ll yiste w
] ol — N - . N < - R e «
& R g o : : the Jub, he I)ZHHL l,“‘ ate the usua I nate
) 59 <. : . wed [)y t lesiona h sic-carbon: !
= ~ A& . . useq ! sed to des = f bastc-cu f
< 5 . o paste is use t 91 percent o 59 pereent o
~ o - M- I Ll ., l It . H N y () e
3 — : : X 0 . . ¢
T "R Dm el va : rosed of a { linseed “.ll’ ‘pentine, and ] )
| z P o maln wedn o : : {) percent o reent of tw P’] Wl in I‘Cil‘l-yfl
= SRt ot o : 2 per ‘hite le: Jhite
g Ptz ERECE A ' white lead, ]fm-rin;i to l“l“-‘b(ulrlmnut‘" 1“!”‘1
2R . rl en e ) 1T basie-¢y . 'i'l 15
@ Ea : 1 Wh fther s matert: <
S g4 o oll. e ¢ is latter (terlo)l
= o] 3813 . iy n ; this k ed, exte
ElEL 3838858 £3¢83|¢ sl fute White hed: ly prepured,
=3 = - % . ate el J .
N 288 22883 I S sull: . SONHIne . 5
= ‘:‘E €28 &8 8§ §233 RS : extent 1« mmm-(-ml “],“
— 2 =352 S o C . °O) TR \
= 32 2 Z53 85 RN -1 8 paints. two types of ,’i‘ pe B’ paste al
| & 2 E i : |2 There are 1l soft ]msl(’; i ): soft, or scmi
S is S : - IR = s paste and s Tyvpe s a s vy p
PLLon o 3 . 54 22 oa s WYY s . l\l". e he:
§ R So.8 & =59 <id €f F a ]‘0““‘} white lead. is stmilar to tl (about 2 p
g T ‘a 8“;.?7‘. < gz4 &R f:bq::‘: « " paste nt o and s I mount (& rom the
~ ] c3 P N e 2 £Sa & el . ;(.]()l)l“( F o small ed fron
= <ga Sz o7 CES u 43 ES- Bo %e 2 dey ition of a s ily remove S
¢ w<E ui 83 Boe2 d £i3 Ecg Eg A > addition ¢ easily ) B and thu
=z g Yod Ha i -Egzv»;" E 24 Arf AR RE 3 the « 1 is nl(’;" than type i
3 2%, EF A T2 iR (NP I S B miine. . ehicle the ¢
o © L Ez £32 LT H i it ou | E pen I with vehic - £ past
s £i8 &35 63 PEEA EREE S U o mixee Ly most users. ither type o l‘\g
. e e~ N X © = o 8 . ! » . 3 7 - i %
3 - T e = s <z B Bg B o type B by 1 pounds ‘,'f‘ bout 30 1b. ]
| ——— P8 £ g i ‘T osgER g s hundred weighs ab I too mue
=TT S Elow X £ U3 5% £5 CER One One gallon ')r;\.( to ade tables
z . B 23 g i F% E3 E . F i » past at tables
“ RS Bout e A E2 £3 E3 | = 31 %“"mh.n..y in the l“‘w',.[,sw(l that Nt
g ¢ e ERR-ER-E s e J 1 is s ‘tions.
= ﬁ E R ER L ot e Bz |73 sote “. 1 paste, 1t o -t rT;‘U[)()l“(’“b
o 2] o Sk e Ety I Bra o 3 za | « ‘hite-lead ‘or the correct I
I=) 2 B % £ CE a 5532 €3 =t W tted for the
= 3 5 2 g TZa 5 'fgf:j £° 5 £3 &5 consu
P 5 E 5 % 2 o=~ T [ [
Z o < 3 = 2.4 g 823 282 ¢ &
= E €% °3 § f=d FOgTtETE
3] ] > g wSa ’L =4
P S k2 Z o -
) 351 v o 6]
[ kY P =
=S P4
(=4
<
i
&
(]
<
o




017610000-1IN-0000

16 /fu;/([ilt{] Matcrials and Structures Leports

Standards Letter Cirenlar LOTI7, mentioned in connection
with Tinseed-replacement oil, gives additional details on
this point. ,

Lustead of mixing white-lead paint on the job with a
combination of several materials suclh as hiquid drier, tur-
pentine, and linseed oil, it may he easier to use a single
liquid, such as: Oil: Linseed-Replacement  (Fed. Spec.
TT-0-371), or Oil: Flatting and Mixing, (Fed. Spec.
TT-0-356a). This is illustrated in tables 1 and 5.

TABLE 2.—Painting ecterior new wood (3 coats), using ordinary

linseed oil and white-lead paste

{Mixed-on-the-job forinalas)

Fornmlas
Materials B 7
Priming [ Body Findsh
cout coat eoat
White lend, semipaste (TT-W-241b, type C)._. b 100 100 LT
Raw linseed oid (43 Goamy .. e B 4 11y 34t
Turpentine (LLLT-791b)3 or mineral spirits (
291a). S o I . 2 | RPN I
Liquid drier (I'"T- D-651u) 1 ]
Quaitity of paint produced ... . gty [ 658

P For the finish eo o, sonte users W owant i lead
white-lead paste and 25 1b of zine-oxide paste (‘1.

? For a harder tilin, the linseed oil may be reduced 10 as low as 2!
3 pLof turpentine shoukd be added.

¥ For priming wood, turpentine is preforped by some painters,

In this case, use 75 1b of the

2 gale Tn this ease, 2o

TABLE 3—Painting exterior new wood (2 coats), using ordinary
dinseed oil and white-tead paste
{Mixed-on-the-job formulas)

Formulus

Materials
Iriming | Finish Finish
cout coat (1) | coul (2
White lead semipaste (TT- W -251h, type C) ) i 100 110
Raw linseed oil (335 -0-3360__ . I [ 3y 2y
Turpeitine (LLL-1-791b)2 ur mineral spirits (‘1M1
Ry e L Yy
Liquid dricr (1"0=D 6ala) . _ . 1 1 1
Haw umber-in-oil C1°P- 1751 1y
Spea varnish CVP=Vod2my oo N
Quantity of paint produced... . [

A lternate fiushecost formuala (2) ieets Federul Housiug Authority requireiients snd

gives i hacder tilul than fooualy (1),
1 For priming wood, Lurpentine is prefereed by some painters.

SIS

Daivnt Mawnal

Tapre L —Repuinting  caterior arood (2 coals)
Iinsced ol cad white-lead paste
[NMixed-on-the Job formulas]

"
|
I
o
|
|
i

Materials

White-lend, semipaste {TT-W-2510, type O . . P L
Baw linsved ofl CLLF 0-336) . Lyl

Turpentine (LLEL-"1-79th) or mineral ;,;nri g
Liquud drier (101 -651a) ... e
Quantily of paint produeed o A ga

TaBLE 5.—Puinting tuterior pluster, wallboard, an
using white-lead puste
{Mixed on-the-job fornmias)

b
CTtnming T Bady

Muaterials vual voat

[—

FORMULAS

White Joud, semipaste (T W 25th, type C) 4 (6] o
Noning ofl (8 60 3560, class 2y, aul 1105 Stot

Wall primer (77 1" -06)
Quantity of paint produced

ALTERNATE FORMULAS

White-lead, semipaste (1T W 231b, type Cy 4 , Ty \ 1o
Law linseed oil (JJJ 0336} s.guld. 4

Turpentine (LLLT-791b) or wineral ;pu its |

e N T 1y i,
Varniish ( Vo7 gl 2 -“‘
Liquidd drier ¢4¢ Pt ,,1 } e
Quantity of paint produeced. o000 gal . Usy ' EA

An easy way to mix white-lead paint, v
weights are not available, is to measire
volume., This plan is illasteated i figuee

(b) 2 -Oxide; Dry and Paste-in-0il
TI-£2-301, Mar 31, 1931
Zine-Oxide; Leaded, Dry
TI-2£-321, June 23, 1931

and Paste-

Zinc oxide (see plossary) with vitying pre
from ore (Mwmerican process) or from s
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; process).  Made by either process, it may differ in color
- X o« and ol absorption.  Henee, a0 purchaser should have an
- & w e ~ | 3 : .
<0 =% g agreed-upon sianple for color, color strehgth,and el absorp-
22 < ol mme tion. Zine oxide alone with hnseed ot ves a paml that
. Q o v =20 . . . . )
o O . . oy E3n chalks less readily than most other hnseed-otl paints (see
~0 m S =<9 mwun_u glossary) but dries (o haed film that tends to check and
Mw == i3l crack. Tt is added to the chalking type of pigments to
aa ~ w - “T ..m_.“ m harden the tilu, to help retain the color of light tints, and
«Zz o5 Z [ T« bt B to retard the formation of mildew.  Paints mixed-on-the-job
o « 8% g4« M N may contain either zine-oxide or low-leaded zine-oxide (see
x Q mmm zZx3 e m -8 IB glossary) pastes-in-oil. In general, not wiore than 1 1h of
- o H] b SE 3 °2 | cither type of zinc-oxide paste-in-oil should be used with
20 2(8 m M i3 g 3 1b of white-lead paste or semipaste.
] ~ . . . . . .
o 8l a 5 3 [ By weight, @ average zinc-oxide paste-in-oi] meeting the
X = m Sz m mm 2 specificition contains 83 percent of pigment and 17 percent
K |x 3 M o2 753 of oil; by volue, H percent of pigment and 56 percent of
o !y ¢ 3 X 5w 3 oil; and 1 gal weighs about 25 1.
z 2 } 5 i 3 pand Lgad wely
w Ow 3 € 3f| XS . &=
vz > Wm o o ozx H .W (¢) Red Lead; Dry and Paste-in-Oil
2 g i Bl 332 |5 TT-R-191a, July 5, 1938
= |9G = 35 w S e5E is Amendment 2, May 28, 1943
2 |Sea £ i o|= 338 1|7
- = M 3 ) & 33 w £ @ mmm W g Red Tead is vsed in paint for priming iron and steel sur-
g . o o Mm 2 R fuces.  IFederal Specification TT-R—-{91a covers two types
Q (x 2 z : o HIES and three grades as follows:
w (Y = L] Z: HIRS "
o |« i3 2|2 «» 132 TYLE 1, DRY TYPE I, PANTE-IN-OIL
@ ; 2|8 %252 3|3
e x 53¢ i3 Grade B
s gy =| = irade ¢
< mn.w < a mm." e Grade €
—_ m MM £ w w EEES =] =
o m x H ] 8y o m M M £ 3 m . .
og: «n.w wm z|@w £IZ 22 Type 1, dry red lead, may vary somewhat in specific
O:: FEE HIR s] 1 aravity, becoming slightly lighter as the true red lead in-
23y, £ ) . . .
Ww 83 &% ” s creases.  Grades A, B, and O have a speeitie gravity of
<8 - N . f
Mw §E 32 ¥las » H = about. 8.9, and L gal of dry red Tead weighs about 74 1
b R ) . N . - ,
- 23 5% 2/8¢33x |2 with u bulking value of about 00135 aal/lb.
wz £d £ a lenN 2l 2y . . ) m .
=5y \= a3 " §EFE : Pype 11, paste-m-o1l, has an average specific gravity of
Wm R 3143 5 lwizis @ 5.37 and shows an average weight per gallon of about 15 1h.
SR ] mmmmm 3 Formulas for mixing red-lead paints on the job are given
X iv B . N ) .. - . | \ .
VA wim 3 3i~~ i Aables 6 and 8. The priming paint in table 6 weighs
. - . .o i . . .
853 2h Ih/gal and has a PV of 30, "The formulas given in
table 8 produce paints that have & PY of 36 and dry some-

what harder and with tess gloss, and allow recoating carlier
than paints whose vehicle is high in oil (as in table 6).
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approximadely 7o peree
more than 20 percent of other |
oil paints brush easil
steel. Blue lead is "also used i
for warine use,

e the manulacture of type I3,
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TABLE b6.—Puinting iran «¥d steel (coposed to the weatier), using
ved lead and ordinary linseed oif *
Formulas r
(ixed-on-the-job !l For the finish cout, any of
e L the following Federal
Materials { Specification teady -mixed
Priming | Dy Paints may be used—
coul J coil
Red lead puste (PP-R o, types B
ar Q) e g 1 1) TP 3 tred or brown).
Raw tnseed oilt (114 0 s46) 5 gul_ [N Lo 14710 10 40 (white, Bray, ete.).
Turpentine (LLE T T0IhY or -
eral spirits (P17 e 2y, ot 1, [ TE-P-tla (black) .

TI-P-70a (green;,
Liquid drier (101 ¢

) T 1,
Lampblack-in-oif (1~ Pt 3y
Quantity of paint produced . Cogul 41, 1ty

———
I boiled finseed oit W 0331 s used, omit dricr, wind e gil iy be inereased 1o 2 gal.

TABLE T—DPaiuting iron and steel (exposed to the weather), using

blue lewd wued vrdinary linseed oil

/ Formulis
(uized-on-the-johy

Materials - ° 7477;”'
Priming | Body

For the tinish coat, any of
the following Federa)
Specitication yeady-mixed
PHints sy be tseg—

Cnl Cuil

—_ [— - — ] - ! - . —
Blue dewd paste (100 13 IN, iy pe B). i 1o MK} U S red or brown),
Boiled linsee oitl (J4) o S35 _gul vy 20T P 0 (s hite, pray, ete ),
Turpentine (101 F T4iby or onin- T Gla (black).

CRSPIrits U1 2up,) - pfl v d TP Tla ueen),
Liquid drvier ¢80 1) Gata) ot 1 1
Lunpblack-in-ai Orroy ossly YU 4y
Quantity of puint produced. _.gul. [ (1Y

UL raw linseed oil s caployed, use Vgt of dier.

(d) Blue-Lead; Basie Sulfate, Dry and
Paste-in-0il
TT-B-156, Oct. 2, 1931

Amendment 1, May 28, 1943
Blue lead is a shate-gray sublimed pioment (hai contains
ntof basic-dead sl fate and cenerally
ad componnds, Blue-lead
Yandoe durable for Priming stractura)
Vspecial velieles designed
Type A, dry pigwent, is a blne basic-lead snlfate uselul
paste-tn-oil, or veady-uixed

e ——————

LPaint Hanwal

TABLE 8.—Painting tron or steel ‘(e.(‘puh‘(f{[ {u.flzu’
red or blue lead and lnsced-replacene

Fortubas )
(uircd-on-the job For

|
i S - i
N

Muterials l Spect
Pritnisg | Banly el
ol ] cindl
RED LEAD
- e e ,f_,,
](r;l lv:(l:l paste CPT-ROpba, l)[u‘f . . o -
or U . e
Turpentine (LLL) 791hy or min- | .
l\f”’l‘~ irits (P10 2utay . . gul "'_, l e 1 v
Linsced-replucement ol <'?”l‘ G-471). gl 2 ! 2 | .z
Lumpblack paste (1°C 1 381y .0 pt. - ‘
Quanmity of paint produced. _gal EEN ‘ LR
BLUK LIEAD
e . . | |
Blue lead paste (171 B ast, type [ b ) 1o [
Turpentine (LLEL T 79(h) or min- / . .
eral spirits (V- 'l‘—zphs . e yu: ‘\ L b
l.iuqmdﬂrpl:n(:vnu-m’ml (,1. 1" O 347 I),yul ) REPY -:“
Lagupblack paste (100 ds1) 2 E

. N — ;
Quantity of paint produced. . gul ' Gy 6 '

paint, as deseribed i Federal Spuml)(:rulnin |
gullote of dry blue lead weighs ;1l)f»ul 57 1.
Type B, paste-in-oil, s used for l»luo»l@l
mixed on the job.  One gallon of the paste
about 30 b, Formnlas for mixing I)I.H(‘—I(‘EII(
job are given in tables Tand 8. "The lf)rllml :
coats in table T produce paint weighing about
having a PPV of 20, Fhe Tormula 1()1(‘ l)lll.”“.-{l;
8 produces a paint weighing about 14 »;,;
PV of 310 This formula gives a paint that « !
with Jess gloss and allows recoating (':l’_l'llt‘l
whose vehiele is high i oil (as in table 7).

(e) Aluminum Pigment Powder and I
(for) Paint
TT-A-468, Mar. 6, 1942

Aluminum prgment is Jargely pure "‘]‘tlf]'].]]“"
contains appreciable amounts of “polis J'lll‘llh
mixture of stearic and other fatty acids. 1
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. . . powder and paste mix easily  with  loug-oil
of the combined and un(-n.m{-nnml fatty matter varies from sary) varnish, such as described in Federal
’h:s.s: than I percent by weight to not more than 4 percent. T'F-V—sla. o general, the amount of alumin
Lhis specilication cavers two types and two classes of in the completed paints s less than 20 percent by
aluminum pigment . 834 pereent by volimme, The PV s less than 18,
mixing formula is 2 b of class A aluminun

Type L—Alumi -pigme “der [ ixi i
J1 nnn-pigiment powder. paste to 1 gal of mixing varnish,

Class A.—IFor generval paint use,
. . ARl i
Class B—For special finishes, - (f) Pigments; Colors-in-0il
Type T1L.—Aluming 1 ; (for) Paint
> 11, m-piome aste. e 5
)’(LI - ihun-pranient paste TP-P-381, July 27, 1944
lass A—For genera) paint use.
Class B.—~For special finishes R . . .
. . ! T'he colors-in-oil Tisted in Federal Specificatio
Aluminum-pigment paste weighs about 12.4 1b/gal. are pigments ground in a vehicle of about 50 pe
- - . . ol and 20 percent volatile sotvent, with a sma
Class A alimimum-pigment powder is known commer ; e ; - :
cially as Standurd Virnish, G “ MINET- wetting or dispersing agent to formy paste of
dally as Stundard Varnish Grade.  Class B aluminum- (e will flow from (he containers.
prgment powder s finer than ¢lass A and is known in the
trade as Iixtra Fine Lining Grade,

TABLE 10.--Characteristics of colors-in-otl fo

Formulas for mixing aluminun paint on the job are given
. . A Ll
in table 9.

Federal speetfication | |

Solors
. N fur pigiment content
TABLE 9.—Aluminum paint
[Mixcd-on-the-joh formulus] o - i
- T T Blacks:
Miving formulas Coluor 1A—hone black . P BG0
Purbo e Color YB—curbon bl high-color. . TG 12, el

Pose T - Color 10 —earbon biack, stiordand ali-purpase | VT 120, ¢lass R
Almininutn Varnish Color 1D—Launpblack. ... O A PR () U

I o . . o Blues:

- o T Color 2A —iron-blue TT-T-677

val Color 28—ultramarine-bloe. . | 17T U a0 L
Priming cout on eaterior | T0- Tr-V-sly, type |, class B {1 Browns: M
s cluss B TT ;

waoad, Color 3A—metallic brown

Do . N TP-Vosta, type I, cluss Color $B—sienna, hurnt_ .
]flnnIA coatonexteriorsteeltf 171 A g ~V-}&I::. :3\}: {l(ll(ll h\A“ { Color 3C—um burnt -
Fiisbh coul on esterior | 11 T V-8l Ly pe 1 class B 1 Calor D-—umber, raw ... ...
shi\;l i ! ' Gi(rtus: . Ny
e o T A TT OV Sl type i A Jolor 4 A—chrome green . TT-C o35
Finish coat oninterior steel] 1A ERINRYS _““\.‘IH’V‘ I, cliss A } Color 4B—chromivin-oxide-green. .. ... . FU-C-306. -
\ Do Sprr-a TPV Ty D Y Oranyes:
Bpecial findshes having | 11 A PV S, eluss 13 L Color 5A —chrome orunge, divck [ TUC o290, 0y VoL
Hmaximum smootiiness, e - Color 5B--chromo orange, light. ... .~ ] 1T C-290, 1ype IV
. by L TS A AN, cluss 13 powder] 30 TV 81, cluss A 1 Reds:
Sealing cont 1o prevent | 1A 468, ¢tass A, paste- ] 2030 10V Tiad 1 Color 6A—iron-oxide, bright-red. st type 11 \
bleeding of stains. ) . Color 68 disiered . -E S type bl
. . Color GC—mineral red TE N usl
T e e e - Color 61 —toluidine_ . T s
' Aaluminung bs not yeconsnended as o priming cout for steel, Color ¥ -—venetian. TN 226 R
2 'The addition of 1§ 1b of iron-blue paste (801 381 is recommended. Yellows:

Culor TA - chrome-yellow, lemon .. ___ TP 20, tvpe 11

31 he : il - H . ceririte (11 o
he addition of 12 ptof mineral spirits (11-T-201a) is yecosnmended. Caolor 78 chrome-yellow, medium S

Color 7TC—chrome-yellow, primrose e
. . L. Calor Tr-—ocher_ . . R T 0
In purchasing aluminum paste or powder. it is advisable  Color 7R sienua, ra S ;

: L Faw .
Color 7F— yellow-iron-oaide.. ...

that the material should mateh a mutuwally-agreed-upon
sumple for smoothuess, luster, and appearance.  Both
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Table 10, column 1, gives the nwmes of these colors.
Colunm 2 relers to Federal Specifications for content of dry
pigment.  Column 3 gives approximate weight in pounds
per United States gallon of the soft paste conforming to
the specification, aud colunn +gives the minimum percent-
age by weight of pigment in the soft paste.

Following are the intended uses of the various pigments-
in-oil deseribed in table 10

sracks.—This group covers four black pigments used for
tinting and sohid colors =—boneblack ; higli-color carbon
black, all-purpose carbon black, and lampblack.  Carbon
black and lanpblack are stronger than boneblack m tinting
strength, and Lunpblack is most frequently used. Boneblack
and caurbon black are blacker than Luupblack.  All these
color pastes produce paints suitable for “rim colors” (see
glossary) by thinning the paste to brushing consistency with
a vehicle composed of 3 parts of linseed oil, 1 part of spar
varnish (see glossary), and 3% part of liqud drier, by
volume.

Synthetic black iron oxide (not inchuded as a color-in-oil
in the above list) is a black pigment covered by Federal
Specification TT-1-695. This pigment consists of oxides of
iron, and has a specilic gravity of about +.7. It is used in
black metal protective paints, and for tinting and blending
purposes.

sLuks.—This  group  covers two blue pigments—iron
blue (also called Prussian blue) and ultramarine blue. Iron
blue has a relatively low specific gravity and high bulk and
is stronger than ultramarie blue., Ifor tints, iron blue is
very susceptible 1o the action of alkalies, however weak,
whereas ultramarine blue is not aflected by alkalies but is
aflected even by weak acids.  Although both colors, in either
tints or solid colors, have fair permanency when exposed to
the weather, a newer blue pigment known as copper

phthalocyanine blue is more durable, in light or “shutter
blue”? tints. Federal Specilication TT-C-610 covers this
newer pigment.

prow Ns—This group covers four brown pigments: me-
tallic brown. burnt sienna, burnt wmber, and raw umber.

Metallie brown is adaptable as a trim color, but is used more

as a solid paint and is durable for painting barns, tin roofs,

and freight cars. The other brown pigments are suitable for
tinting purposes and for stans. They are anong the miost
durable when exposed to the weather.

Daint Marual

| Another brown pigment (not incladed
([C::[(;.ll.l.)(l)ﬂ: |ls! )is synthetic hrown irvon
deval Spectlication 1= 1-702. T'his |y
oxides of ron and has a spoecilic vyl y[
used in various (ypes of paints aned enaine
GrEENS.—This group covers (wo ereen
green and chromium-oxide green, tI‘Immln
wnixture of two pigments, chrome yellos
covers a variety of light, medinm, and .
u‘:w(l botle for tinting purposes and for
Chrome greens ave brighter and stronwe
oxide ureens, but t ey are not as [J('l'lll;ll:‘ll
to alkalies. Chromium-oxide green consi
ment, cliromiun oxide, and i:ns('(l \\i[.h.
Prurposes (o give solt, gray-green tings: [
a durable, solid color; andd for finted h:',i
somewhat weaker in tinting strengt(h ane
power tlan chrome green, Tut is more p
‘:]i:[ll?\[(dl:l[:l ligh temperatures and s wnat
| .(»:(A\I\.(.Jus.— I'liis group covers two shades
’l‘;d- 151.9’ be wsed for tinting and for sol
Jhey ave relatively permanent when expos
Phe pigmient is a basic lead chromute oh
designated as light and dark, the Lutter
International Orange, ER
rEps.~—This gl'(mT) covers five red pig
. - _ e y red plen
iron oxide, Tndian red, mineral ved, tolinidi
tian red. With the exception of Tohidin
ments may be used for tmting purposes
oxide and Indian red are nsed i all l\'fw%h
and stains, and are quite permanent Sinine,
tian red are widely used for exterior b
toluidine red, a bright, organic red, is per
posed to the weather hut is not l)(‘]'lll‘lll(‘l
such as pml(,' ‘\\'lwn used ontdoors,
YeLLows.—This group inchudes o variet
ments:—lemon chrome  yellow, medium
primrose chrome yellow, vellow ocher
yellow ivon oxide.  For tintine purposes 1)
are sutlable Tor outside use. One [H)l‘lllb(i I
yeliow added to 50 b of white-lead p-us'l((:
vory” shade. This color may also be uls.mll
color paint, following the thinning sugeest
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I-da, Federal Specilieation TT-P-381.  For tinting pur-
poses, yellow ochier is a durable outdoor shade; one pound
of the paste added to 50 b of white-lead paste gives a
“chamols” tint. - Raw sienna is used more widely for tinting
and staining purposes than for solid or trim color. Wlhen
mixed with whites, it gives tints classed as ivory and light
buff. These tints prove durable when exposed (o the wead ler-
Yellow iron oxides are used for both tinting and solid
colors, particulavly in floor enamels. They cover a variety
of shades and on reduction with whites give cream, ivory,
and bulf tints.  They are much stronger than the vellow
ochers.  Another yellow pigment, zine yellow, is used to
some extent as a color pigment, but its main use is a rust-

TaBLE 11.—Identification of widely used tints made by tinting 100
pounds of paste white lead with Federal Specification TT-P-381,
Pigments-in-0Oil; Paint Colors

[This information is merely as a guide.]

Maorz Formula
and Munsell N (bu?‘(.)()ll
Color Pigmen > Se ame on
gment Jaul | umbers ISCC-NBS? | pounds
berl of white
lead)
Blacks_...| Tampblack ... . ____ $7-A-2 [ 9.0Y5.6/0.2 Medium gray. . It
ilronblue. .o _________ 37-K-5 | 1.683.8,4.2 Moderate green-| 15 pt.
Blues. ... ‘ X ish blue.
Ultramarine blue 35-03-2 TO.5BG6.72.0 | Pule blue._._ ... {1 pt.
Sienna, burnt . . _ 5-B-1113.0Y R4.4 52| Moderate brown.| 1 pt.
Umber, burnt____________ 14-D-6 [0.5Y4.8 3.0 Lale brown tome-l 1 pt.
Browns_.. dium yellowish
. brown.
[ls mber, raw ___ P 12-C-2 | 58Y6.6/2.8 Weak yellow A1 pt.
| Chrome green (medium) | 20-A-8 | 2.5(15.0/3.9 Weak yellowish |1 pt.
green to medinm
Qreens____ . green.
Chiromium oxide S| 21-A4 [7.00Y5.6,1.61 Weak yellow-| 3] pt.
green.
Oranges .| Chromeorange (durk).. .} 9-C-6 }6.2YR7.8 6.2| Pule orange.. ... opt.
Hndian red e e B ) B2R39:3.6 Weak red 1 L
Reds. __._. \'l;()]llhllllc red. ... 348 Maoderate red . . 3 pt
\‘unvlmn red 511 Moderate brown | 1 pt.
i Chrome yellow (mediuta) | 9 K-5 Moderatoe yellow- 34 pt.
i ishorange.
Ocher_._o_________ . ___. 11-C4 Weak yellowish |t pt.
Yellows._ .. \J . i orange.
1Sienna (raw)____._______ 11-G-5 | 0.5Y6.6,4.9 Weak yellowish | 1 qgt.
; . arange.
Yellow ironoxide... ... 10-1-6 9.2Y R7.4,7.0 Weak to moderatel 1 pt.
yellowish-orange

NIAY Dictivnary of Color, by Macrz and Paul, Metiruw-Hill Beok Co., Inc., New York,

3 Munsell Book of Color (1920). Munsell Cuolor Co., Bultimore, Md.

3 Luter-Soviety Color Council Proposed Color Nomenclature for Drugs. Developed and
recomuended by the Nalional Bureau of Standurds. !

MREEES S

Paint Manual

inhibitive pigment in metal primers (see
pigment is covered by Federal Specificati

As indicated, several of the colors just
mixed with white-lead paste or other whiti
to form light tints. For example, 100 pou
paste mixed with a definite volumne of the
oil of a particular brand produces the cole
11 and referred to by number in “Diction
Maerz and Paul |3], and the “Munsell {
Munsell | 1]. Towever, this information is
only as an approximate guide.

4. READY-MIXED OIL AND VARNISH VI

All ready-mixed paints should be purc!
The purchaser should specify the type,
case of tints or body colors, the exact ¢«
whether it should match a sample agreed u
seller (preferably a wet sample of paint).

(a) Paint; Oil, Exterior, Ready-¥
Light Tints, and White
TT-P-40, May 19, 1943
Amendment 1, June 26, 1943*

Federal Specification T'I'-P—0 covers
terior oil-gloss paint intended as finish cox
are for use over a primer as second or th
side wood, metal, and conerete. The prim
able for the particular material on which
Type I is a multiple-pigment paint ava
white, general-purpose smint; class B, a s
free paint to be used where sullide fumes
and class ) a tint base.  If a particular ti
ing material may be added to the class C w
A white should not be tinted. Type 1T 1s
obtainable in both white and tints.

The type of titanium dioxide used in
should be used only for white as it chalks

Class C contains the proper type of tit
be mixed with colors because it chalks rely

Both types brush freely, have exception
power, and dry to an oil gloss.  Before th
unpainted wood, the wood should be treat
that seals the surface and insures uniform

GOG240 HY 3
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in the succeeding coats.  Such a prepared primer conlorins
to Federal Specitication 'I'I-P-25. A self-primer can be
made by adding 1 ptof linseed oil to 1 gal of either type 1
or type I paint. For two-coat work the primer should be~
spread at the rate of 450 1t2/gal and the topeoat or finish
coat, should be spread at the rate of 550 ft#/gal. For three-
coat work the primer should be spread at the rate of 500 to
600 i/ gal and the second and third coals at from 600 to

=
700 ft2/gal. It necessary, the paint can be slightly thinned
by the addition of not more than 1 pt of turpentine or min-
eral spirits to 1 gal of paint.

Type I class A white paint (titanium-lead-zine) weighs
16 1b/gad and has o PV of 30; one gallon of paint contains
027 gal of pigment and 0.90 gal of film-forming solids.
The pigment is composed of 57 percent by volume of white
lead plus zine oxide in the ratio of 1.2 to 1. Type I class B
(titanium-zine) weighs 13 1b and has a PV of 205 one
gallon of paint coutains 0.26 gal of pigment and 0.88 gul of
solids.  Figures for type I class C tint-base paint are prac-
tically the same as for type 1 class A.

Type IT white lead paint weighs 20 Ib/gal and has a PPV
of 253 one gallon of paint contains 0.25 gal of pigment and
0.89 zal of solids. This is a heavy-bodied paint that can
be thinned for finish-coat painting by the addition of not
more than 1 pt of turpentine or mineral spirits to 1 gal of
pamnt.

Under amendment 1 to T'T=1—10, the amount of linseed
oil in the paints just described is reduced from a runge of
86 to 88 percent by weight of vehicle to not less than 65 per-
cent, and the PV is increased from about 29 in the basic
speciflication to about 36 in the amendment.  Wlhere reactive
pigments such as zine oxide (see glossary) are present, it
15 particularly important for the manufacturer to use the
most nonreactive, heat-bodied oil available in order to avoid
thickening of the puaint and lowered durability.

As a result of this amendment, type T elasses A and ©
paint weigh 16 1b/gal and contain 0.26 gal of pigment, 0.71
aal of film-forming solids, and not over 3.75 b of linseed oil.
The PV is 87, an increase {rom 29 in the basic paint.

Type 1T paint. weighs 20 1b/gal and contains 0.25 gul of
pignient and 0.71 gal of solids. The PV is 36, an inereaso
from 28 in the basie paint.

Paint Ml

(b) Paint; Exterior-rimer, Read)
White (UIndercoat for Wood
TT-1"-25, Dec. 9, 1942
Amendment 1, June 5, 1943

‘This is a speciadized paint inteniled pri
dercoat, or primer, on ontside nnprimed v
exterior painting.  lts purpose is to ov
untform absorption by the wood of the o
paint. It should be applied without thinn
turpentine or mineral spivits may he add
of paint) at a spreading rate of approxin
and should be allowed to dry at least 15 by
15 hard, before the topeoat ‘is applicd. I3
tests al this Burean and elsewhere, this ex
wood has given very cood results.

When properly formulated and applie
systems ofler equal durability and subst
labor over the usual three-coal paint syster
that the total thickness of the paint cont
cases.  T'wo-coat systenis are not intended
naterials. The final film thickness shonld
three-coat jobs of conventional paint (abo

'Al‘ln_ls paint. (Fed. Spee. TT=1-25) may
prommg exterior wood in three-coat pain
first coat for repainting weathered exterio
Lt should not be used as a topeoat or finis
Aldthough the exact conposition of this p
lied, the preferred formula is 66 percent ol
percent of veliicle by weight as follows:
DPigment: OO percent of  white lead  {(one-h

. uln‘~h:ll.l' .\_nll'n‘n-)A

So percent of titaniuncbarium pi;
_ Tioy),
o percent of magnestuim silicate,

100 percent.

Vehicle: I8 percent of Z- 4 hodied linseed oil
I8 percent of raw Jinsced oil

4 percent of counarone resin or

ester sum (cooked in the 7

40 pereent of mineral spirits and

100 percent.

T])i:\‘. pamt weighs 16 h/gal. and has a )
lon of paint contains 0.26 ¢l of pignent
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film-Torming solids. The above formula is the preferred one
to use in making paint to meet Federal Specification TT-1-
95, and it is reconmended that the formula be incorporated
in purchase orders for this priming paint.

(¢) Paint; Exterior, Ready-Mixed,
and Semipaste, Black
TT-P-61a, Oct. 28, 1944
Federal Specification TT-P-61a covers an exterior black
gloss paint (stow drying) for use on wood and structural
steel.  This paint is one of the most durable when exposed to
the weather. When applied to structural steel primed with
two coats of a rust-inhibitive paint (for example, red-lead
paint), it gives very good service as a topcoat, or cover coat
and retains its color well.  The paint has good working
properties and excellent hiding power. It can be made from
a variety of inexpensive pignients, such as the various min-
eral blacks in which the amount of carbon varies from 20 to
more than 70 percent.
An average puint weighs 10 1b/gal and has a PV of 18;
one gallon contains 0.1+ gal of pigment and 0.80 gal of film-
forming solids,

(d) Paint; Graphite, Outside,
Ready-Mixed, Black
TT-P-27, July 23, 1938
Amendment 2, Jan. 23, 1945

Black graphite paint covered by this specification is used
for structural steel such as bridges and tanks. It is furnished
in two types.

Type T, natural flake graphite pigment, is dark steel gray
with @ metallic luster; bluckness 1s obtained by the addition
of lampblack or earbon black.  This graphite has, to a cert an
extent, the property of “leafing,” a characteristic that prob-
ably accounts for its durability.

Type 11, which is generally darker in color than type I,
may include all four forms of graphite :—natural erystalline
vein or lump, natural erystalline flike, artificial graphite,
and natural “amorphous.”

A cood method of painting structural steel is to apply a
cout of a rust-inhibitive primer, such as red lead or blue lead
paints, and to follow with one coat of natural (untinted)

Daint Manual

dark-gray graphite paint and a linish ¢
patnt meeting this Federal Specification
Paint meeting Federal Specification
Ib/gal and has a PV of 215 one gallon
prgment and 0.87 gal of film-forming s
this paint contains about 5 1b of linseed

(¢) Paint, Red-Lead Base; Linseed O
TT-P-86, Sept. 9, 1939
Amendment 1, Sept. 1, 1943*

The basic unamended specification e
glossary), gloss (see glossary) paint u
body coats on steel and iron. One o1
applied but two ave preferable. I thinn
pentine or mineral spirits should be use
oil. This ready-mixed paint keeps well i
respect 1s superior to paints mixed on t]

Paint meeting Federal Specifieation
least 25 1b/gal and has a PV of 28; one
gal of red lead and 0.95 gal of filmi-form

The amendment reduces the amount of
percent by weight to not less than 65 no
cent. A conservation paint is thus prod
a good surface for repainting in a sl
origimal, although it has a lower consist
To keep the red-lead pigment in loose s
tion of aluminum stearate by the manu!
percent by weight of the pigment is recc

Tt is estimated that 1 galof puint meet
weighs 24 1 and confains 0.25 gal of
solids, and not over 8.75 1b of linseed oil
merease from 28 in the basic paint.

(£) Paint; Bluc-Lead-Base; Basi

Linseed-0il, Ready-Mixed

TT-P-20, Jan. 12, 1940

Amendment 1, Sept. 1, 1943+

Blue-lead puint is a dark slate-gray
primmg and body (see glossary) coits o1
i5 characterized by very good working
ertres, and 1s durable. One or two couts |
two are preferable.  This paint weighs ¢
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PV of 29 one gallon contains 0.27 gal of blue lead and 0.92
gal of fil-Torming solids.

The wunended specilication reduces the amount of hnseed
oil from not. less than 90 percent by weight to not less than
65 per cent and not more than 70 percent by weight.
Although the emergeney paint does not have as high gloss as
the basie paint, it is durable.  Successive coats can sa fely
by applied sooner than when the basic paint is used. 1L s
estimated that 1 gal of paint meeting this amendment
weighs 19 Ib and contiing 0.26 wal of pigment, 0.71 gal of
solids. and not over 3.7 b of linseed o1l The PV is 36,
an increase from 29 in the basic puint.

(g) Paint; Tron-Oxide, Ready-Mixed,
and Semipaste, Red and Brown
TT-P-31a, Sept. 12, 1941
Amendment 1, July 20, 1943*

Tron oxide paint is a durable and economical paint; it is
used widely on exterior wood and metal (particularly on tin
roofs) and is frequently referred to as roof and barn paint,
red metallic paint, metallic brown paint, mineral red and
brown paint, or freight-car red. 1t may be used both as a
priming and a finish, or cover, coat on structural steel.

Because of the iron oxide, the color of the paint s red or
brown, of which many different hues and shades can be fur-
nished under this specilication. The only practical method
of getting the desired color is to have a color chip or prefer-
ably a wet sample of paint meeting the specification.  The
sample is used for color only.

The ready-mixed paint contains a small amount of spar
varnish and zine oxide, thus inereasing color retention and
decreasing the susceptibility of the paint to mildew.

Ready-mixed paint meeting the hasic specification weighs
14 Ih/gal aud has a PV of 285 one gallon contains 0.24 gal
of pigment and 084 gal of Hln-forming solids.

The amendment, which applies only to the ready-mixed
paint, reduces the amount of linseed o1l from 82 percent by
weight to not. less than 65 nor more than 70 percent, thereby
producing a paint. that dries with less gloss than the orig-
inal. Actual use will determine whether or not the paiut
with less oil is as satislactory as paint meeting the basic
specification.

One gallon of the conservation paint weighs 14 1b and
centains 0.21 gal of pigment, 0.69 gal of solids, and not over

Daint Ml

3D H).ul' linseed o1l The PV is 31, an
the basic paint. 7

(h) Paint; Outside, Ready-M
, Medium-Chrome-Yello
I'T-P-53 Feb. 12, 1937
Amendment 1, Sept. 1, 19

e .
lun[dlll'ltf }'?)I:L:lw(llilll»]l‘ilt?')lllpinlljll ll(h:}lt(-‘gvl(j]'ow' o
) i o '1'HOF W OO
used with black paint on radio towers .
tional sigus. I a close mateh is desired
be designated. Tinted paints on a white
or ln_lﬂ', for example) shoukl be ])Ill'l']l"
Spectlication T'I-1P—0. |
Under the basie specification the pai
and has a PV of 285 one gallon contains
and 058 gal of film-forming solids. »
The wmendment reduces the amount of
percent by weight to not less than 65 no
cent, and broadens the color range of {1y
to include light to medium chrome yelloy
\{uy l\lill'l(ill;_{_ Yelow, formerly calle
Ay Nav / vy 7 .
E\I:){nl_\;é\).'ny Aireraft Yellow, and War ]
One gallon of the conservation paint
contains 0.2F anl of pigment, 0.69 gal of
375 b of linseed oil. The PV is 3E un j
the busic paint, oo

(i) l"‘é}t;nr; Ready-Mixed, Internation
I'T'-P-59, June 17, 1937
Amendment 1, Sept. 1, 1943*

Specilication TT-P-59 covers the e
lngh»gm}lv exterior paint of a color know
Orange (approximately the color of a iy
l\!;:is of paint are included in the basic s

1e most. durab g pe
menfed, ]iusved—ni:olgilig-m f/])”‘re,.t)l’ﬁ .
! s¢ paint recomnng
for large-scale painting. 1t forms a soft |
requires several days for drying between ¢
in Federal Specitication TF-P_59, the wot
and white cheekerboard at the rate of n
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Although a small amount of spar varnish is added to the
vehicle to improve color retention, the paint has o tendency
to Tade or dull somewhat on exposure. The pigment is a
blend of T9 percent of opaque pigment by volume and 21
percent of trauspurent prgment. Type A paint weighs 18
Ih/gal and has a PV of 25; one gallon contains 0.25 gal of
pigment and 0.87 gul of film-forming solids.

Type B is a chrome orange, synthetic enamel (see glos-
sary) paint.  The paint hides about 300 ft2/gal. It has
more pull under the brush than type A paint and dries
faster, an overnight. drying period between couts being suf-
ficient. On weathering, type B holds its color better and
picks up less dirt than type A but is generally not as dur-
able. The pigment is the same as that in type A paint, but
the vehicle is a synthetic resin varnish of the glyceryl
phthalate (see glossary) type. Type B puaint weighs 13
Ib/gal and has a PV of 245 one gallon contains 0.12 gal of
pigment and 0.5 gal of solids.

Type C is a synthetic enamel of the glyceryl phthalate
type, similar to type B, except that the pigment is a vivid,
light-fast, orange red, organie pigment dye of the dinitro-
aniline type. A typical enawel, hiding 220 {t2/gal, it should
be applied asa finish over flat ground coats of the same color.
This enamel is outstanding in ¢olor retention on exposure
to the weather. As it has the pull under the brush typical
of enamel paints, type C paint is recommended for small-
seale painting, particularly on metal that has been built-up
with ground couts of the same color. The properties of
this enamel e similar to those of toluidine red enamel in
Federal Specification TT-I-531a, and give a color of
greater brilliance than types A and B, Under normal con-
ditions, an overnight drying period between coats is sufli-
cient.

Type C paint weighs 7.8 Ib/eal and has a PV of 20; one
gallon contains 0.1 gal of pigment and 047 gal of solids.

Amendment. 1 to TT-P-59 applies only to type A paint;
1t reduces the amount of linseed oil from approximately 85
percent by weight to not less than 65 nor more than 70
percent.  One gallon of paint meeting this amendment
weighs 18 1b and containg 0.27 gal of prgment, 0.74 gal of
solids, and not over 3.75 1b of linseed oil. The PV is 36,
an increase from 29 in the basic paint.

Paint Mavnal

(i) Paint; Ready-Mixed, Olive
Tr-P-8la, Dec. 10, 1943*

This revision of Federal Specifieation
tended to conserve linseed oil.

The paint is suitable for use on wood :
to the weather. It dries to a semigloss lini
color retention.  Unless otherwise specifi
tended to matech War Department Olive

Although weight per gallon varies ace
nients chosen, those suggested in paragrag
eral Specification produce a paint weighi
having a PV of 31, One gallon contain
ment and 0.63 gal of film-forming solids,

(k) Paint; Ready-Mixed and Semi
Exterior, Chrome Green
TT-P-71a, April 9, 1941
Amendment 1, Sept. 28, 1943*

This specification covers an exterior,
seed-oil paint for application to wood and
tinted white-lead undercoats. Type A, s
used. Type B, ready-mixed paint, is a pa
This paint welghs 12.7 1b and has o PV
contains 0.21 gal of pigment and 0.81 g:
solids.

The purposes of amendment 1 to Ted
TT-P-Tla are to improve the busic specifi
serve linseed oil. The amendment covers -
known in the trade as a “trim enamel”
prepared, it shows enamel-like flowing a
erties, excellent hiding power, and mor
brush than ordinary lhouse paint. The
smooth finish with a high initial oloss, wh

A suceessful formula for 1 gallon of
paint is 2 1b of chemically pure chrome
eusy dispersing type) and L 1b of fine-pa
sium silicate or aluminum silicate, with
of litharge (5 1b to 100 gal of paint).
percent T'P-V-121b spar varnish and 15
(see glossary) linseed oil, with a small
manganese-cobalt drier.

One gallon of medium chrome-green t
made under this specification weighs 9.6 1b
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/

0.10 gal of pigment, (.63 gal of solids, and not over 3.95 1b
of linseed oil. The PV is 16, a decrease from 25 in the basic
paint.

(1) Primer, Paint; Zinc Dust-Zine Oxide for N
Galvanized (Zinc-Coated) or Zine Surfaces
TT-P-641, Apr. 20, 1939
Amendment 1, Sept. 1, 1943*

The above specilication covers three types of zinc-dust-
zinc-oxide paint used principally for prinnng exterior, new
or old galvanzed iron and zine surfaces. They are also
satisfactory as finish coats, except under conditions requir-
ing special finishes. Type ©is a linseed oil, air-drying paint.
Fypes 1T and 111 contain a synthetic vesin vehicle; glyceryl
phthalate in type 11 and phenolic resin in type 115 both
dry faster than type T paint and may be either air-dried or
baked at temperatures up to 380° . For normal service,
the adherence of type T appears to be best, although type I
is nearly as good and has the advantage of easy brushing;
however, if unusually severe moisture conditions prevail,
type 1I1 is preferable (for example, on the interior of steel
water tanks).

This paint can be furnished in class A, semiprepared, and
class B, ready-prepared. The zinc oxide in class A is mill-
eround in the entire vehicle. The zine dust comes in a sep-
arate container. To blend the ingredients, the zinc dust and
a small portion of the paint are stirred to a smooth paste,
then the balance of the paint is added and thoroughly mixed.
Class A is preferable to class B, as the ready-prepared paint
may not keep well in the package.

Oue coat hides completely and 15 adequate for many serv-
ice conditions on new galvanized iron; two coats are ample
for rusty (weathered) galvanized-iron surfaces, except
where special finish coats are necessary for added protee-
tion. The paint retains its gray color on prolonged expo-
sure to the weather. For finish coats the paint may be
tinted, although lampblack appears to reduce durability.
Chromium oxide green gives a soft, pleasing green that 1s
durable and shows good color retention.

Prior to priming, the new surface should be cleaned with
turpentine or mineral spirits and wiped dry.  Although not
usually necessary, standard chemical treatments for clean-
ing may be used. Galvanized roofs that have weathered

. LDast Manad
until the iron-zine alloy is exposed make a
for this paint.
_ Paints covered by the specilication are sni
Ing but may be sprayed if thinned with not
of turpentine or mincral spirits to 1 gal of
. . .

?“m I paint weigh 23 Wh/gal and has a
gallon contains 031 gal of pigment and o
forming solids. .

Type TT paint weighs 16 - oul and
gallon contains 0.17 wal of L s

T 1“‘ s L v ‘{,(.l' ,({f..’”«":‘mm‘ anl 0.1
gallol (.0““5 i ‘1’ Jveihs 23 I Zwal and has a

e co i lll.s 32 g.uIAnl prement and 0.62

amendment, which applies (o type |
the amount of linseed ofl from x9 percent by
less than 65 nor more than 70 pereent. One
puint weighs 19 1h and contains 0.23 gal of pr,
of solids, and not_over 375 th of Luseed oil, |
a decrease from 37 in the basic puint.

(m) l’ai‘nl; ("oncrvle and Masonry
luxterlor,' Eggshell-Finish
”'Ready-!\hxcd, White and Tir
TT-P-24, Feb. 25, 1943
T]ns‘ otl-base exterior paint is a finishing co
wmed concerete, brick, : ; i
!”w )'1j](]((l(1'( .l_(llv(‘, ifll(]\, and stuceo surfaces,
! d;lj‘ ‘ JII(N‘ o an egeshell finish. Where
s desired, extertor paints for wood and
¢ : fe s ttetal
(Fed. Spec. TT-P—0). ‘
P e . .
l Pype T paint is made i white only. T
)'(l)“gl-l]t i tints or in white, (o be tinted by’
who should specify the color and whether il s
selected sample.
”.As motsture back of the paint film serions
te of oil-paint contings, new masonry shonld
until the walls ave dry. This may require
m(mth:s' and will depend upon weather condit
the thickness and porosity of the walls. It
portant to prevent water from entering the wa
ng. "
. Beeause paint adherves poorly to highly gl
;t 15 stuggested that preparatory to painting,
70 SERITO TN for .
. m‘thu acid washed, lightly sandblasted. o
course grit abrasive stones.  This treatment
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necessary for conerete cast against plywood, Presdwood, or
steel Torms.

Old coutings of organic or cement-base water paint in
wood condition need not be removed.  Peeling, scaling, or
flaking paint and whitewash should be completely removed.

A suggested formula (by weight) for paint meeting the
specification contains 60 percent of pigment and 40 percent
of vehicle us follows:

Pigment

Percent
White 1ead ..vvevevsnvosssssncees 30
Zine oxide ... .. ceseseensssnesrss OO

Titanium dioxide . .ovciveeensseees 10
Maguesium silicate ceseeessceseee 20

100

Vehicle
Percent
Nonvolatile vehicle . vieeevoeee.. 10

TINNer ioieeicesnsesescssesnes OO

100

An average paint of either type meeting the specifica-
tion weighs about 14 1b/gal and has a PV of 425 one gallon
contains .22 gal of pigment and 0.53 gal of film-forming
solids.

For surfaces that have not previously been painted, the
following Federal Specilication priming paint is suggested :

gal
Paint; '1M1-P-24 . oo veaees 1
Yarnish, spar (nonveactive) ; TT-V-121b....c0eeee ¥
Thiuner, paint; TT-1-201a........ iveressesrenses Y4

The priming paint weighs 11 1b/gal.

(n) Paint; Traffic, Exterior,
White and Yellow
TT-P-115, Apr. 29, 1942
Amendment 1, May 30, 1945

This specification covers a ready-mixed traffic paint
known as center line, zone-marking, and road-marking
paint. It is obtainable in white and yellow colors; the yel-
low being called Highway Marking Yellow, formerly called
Federal Yellow.

Paint Manual

Both paints are intended for applicat
of temperatures, to bittninons and cone
g heavy traflic. ‘The paints may be ap
muchine.  Certain types of spray inachi
thinned in the proportions of 1 pt of u
1 gal of paint.  In not more than 14 hre
to touch and within an hour (at 70° to
to an eggshell hard gloss tinish. The |
toxic thinners may make these paints wm
unless proper precautions, such as adeq
tuken.

As some traflic paints have a tender
container during prolonged storage, it
purchase this paint Loo far in advance ¢
though soft settling is expected, hard
mwent is undesirable. A properly form
should keep in good condition for at lea

Although the specification is based mai
requirements, a satisfactory white trafl
Ib/gal and has a PV of 49; one gallon «
pigment and 0.56 gal of film-forming so
1s 55 percent by weight of titanium-barii
percent. of zine oxide, and 25 percent of
the vehicle is 2 quick-drying, 15-gal, oleo

The yellow paint weighs 14 1b/gal an
one gallon containg 021 gal of pigmer
solids. 'The pigment is 45 percent by
yellow, 20 percent of zine oxide, and 3
and silicates; the vehicle is the sume as
paint.

(0) Enamel; Heat-Resisting (400°

TT-E-496, June 6, 1941
Amendment 1, Sept. 14, 1943*

Federal Specification TT-I5—96 covers
enaiel, type I, bitnminous-base (unpigme
resin-base (pigmented). Both types ar
on surfaces exposed to temperatures up tc
steam pipes and boiler fronts.  Where
water and gasoline is also necessary, the
advisable.  Neither type should be applied
are hotter than 140° 1, and 48 hr of dr
temperature should elapse before the coat
the maximum temperature, 400° ¥, Bec
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of the volatile thinners, these enamels should be applied in
well-ventilated areas free from open lights or tlames.

Type II enamel generally contains 2 percent by weight of
ligh-grade carbon black and 93 percent of a synthetic resin
(alkyd) vehiele. Tt weighs 7 Ib/gal and has a PV of 3; one
gallon contains 0.01 gal of pigment and 0.35 gal of film-
forming solids.

Amendment 1 is neeessary because of the eritical shortage
of alkyd resins and applies only to type 1 enamel,

(p) Enamel; Pigmented (Air-Drying and Baking) Black
T1-E-5H21, July 22, 1930
Amendment 3, Sept. 14, 1943 .
Material covered by this specification is a high-grade
bluck enamel containing no bituminous materials. It pro-
duces an opaque, glossy, durable black coating for exterior
and general use. The composition is generally about 2 per-
cent. of higli-grade carbon black and 98 percent of long-oil,
waler-resisting varnish.
This enamel weighs 8 Ih/gal and has a 'V of 2; one gal-
lon contains 0.01 gal of pigment and 0.45 gal of solids.

(4) Enamel; Lusterless, Olive-Drab
TT-E-514, Jan. 28, 1943

The Tusterless olive-draly enamel covered by this specitica-
tion is intended for camoutlage. 1t serves as a flat finishing
cout on primed metal and wood surfuces. The color should
mateh Olive-Draly No. 83195 ).

The materials are noneritical hut do not produce as dur-
able an enamel as those containing synthetic resins of the
alliyd type, such as the finish on Army wotor vehicles |6].

Although this is a performunce specilication and a variety
of pigments can be chosen, the following formula is fre-
quently used:

Weight

I'ereent

Yellow iron oxide ........ feeae s 18.0
Moedimun chrome yellow ... 6.3
Lammpbiack o .0 oo 32
Zine oxide 00 oo 0.8
Mignesium siliciate oo 33.2
Diatomaceous sillen oooviene e 26.5
Barytes ... ... e 120
100.0

Laint Maral

These pigments produce an enamel we
Ih/gal and having a PV of about 455 on
OLT gal of plgment and 0.38 gal of solids.

(r) Enamel; Water-resisting, [
TT-E-531a, June 4, 1935
Amendment 3, Sept. 14, 19

This specification covers a bright-red
grade intended for general exterior use. 'l
15 used widely on tire-alarm boxes. It is wa
a high gloss, and is durable,

The tolnidine pigment used in the ename
of duiferent lots less variable thau the color
red paints that do not contain toluidine.
are needed ouly where a very close mateh o
eries s required.  Recently a dark shade
hias been produced containing pigment dy
wetanitro-paratoluidine-azo-betanaphthol
tests deseribed in the speeitication. When t
dicates red enumel containing this dark sh
red, the limits on “color”; as requived in pa
thie specification, do not apply.  Unless spec
by the purchaser, it is understood that the s
red enaniel strictly meeting the color, as s
eraph Io-1. |

To meet the requirement for hiding po
12 percent. by weight of toluidine toner
This enamel weighs 7 1b/gal and has a PV
contains 0,08 gul of pigment and 0.19 gal
solids.

Amendment 3 provides for an enael con
3.25 b of linseed oil per gallon of enamel.

(s) Enamel; Interior, Gloss, Light Tints
TT-E-506a, Dec. 1, 1938
Amendment 1, Sept. 14, 1943*

Enamel paints meeting this specification
use on interior wood, metal, and plaster ovel
coats.  After being properly applied and
thoroughly, they can be washed with mild
water.

Although white enmmel paints may be §
the specilication without reference to a col
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rariation in white surfaces from blue-white to yellow-white
makes it advisable for the purchaser who desires a close
mateh to specify color (preferably by having a wet sample
of acceptable enamel).  Because of the wide range of tints,
this method of color matching is the practical one to use.

For white enamel paints, mixtures of strong white opaque
pigments, such as titanium dioxide, zine sulfide, and zine
oxide, can be used; for the tinted paints, pure tinting colors
should be chosen. A typical pigment mixture for white
enamel is 80 percent by weight of titanium dioxide and 20
percent by weight of zine oxide.

When the enamel contains 30 percent by weight of this
pigment and 70 percent vehicle, it weighs 10 1b/gal and
has a PV of 9; one gallon contains 0.08 gal of pigment and
0.49 gal of film forming solids.

Amendment 1 contemplales an enamel containing not
more than 2.5 1b of linseed oil per gal.

(t) Paint; Oil, Interior, One-Coat-Flat,
Heavy-Bodied (for thinning), Light
Tints and White (Combined Sealer,
Primer, and Finish)
TT-P-47, Feb. 25, 1943 .

This specification covers an interior one-coat, “nonpene-
trating,” flat, heavy-bodied, oil-base paint to be applied
directly to porous, absorptive surfaces, such as wallboard,
wallpaper, plaster, and wood. It is designed to give a uni-
form finish without the use of a special primer or sealer, and
to conserve shipping space and containers as n war emer-
gency measure. It should lind wide use after the war.

Although high dvy hiding power is desirable, it should
not be obtained at the expense of washability and good seal-
ing properties. The paint should dry to a relatively low
gloss with a slight angular sheen, even though a relatively
high ratio of binder (see glossary) to pigment is desirable.
Where adjoining areas of the surface to be painted show
marked diffevences in porosity, as in the case of patched
plaster, the patclied aveas should be painted and allowed to
dry before the entire surface is painted.

The vehicle in this paint is usually a long-oil varnish,
containing at least 100 gal of oil per 100 1L of resin, consist-

Paint Manual

ing mainly of processed drying oils, ester
plus the required wmonnts of volatile |
One such vehicle of a 200-gallon varnish
13 poises (see glossary ), a nonvolatile cor
and passed a 350-percent kaurl reducti
Pignents should be opaque white titu
sullide: base and  ¢uitable extending p
colors should be limeproof.

The paint is furnished in a heavy-bodi
glossary), so that it can be thinned wit
spirits or turpentine to 1 gal of the thick
mg a paint of normal properties. 1f the
to buy this paint ready for use (instead o
bodied consistency), it should then meet |
specification for the reduced paint.

Tt is estimated that an average paste |
specification weighs about 12.5 15/gal anc
one gallon contains 0.33 gal of pigment w
forming solids.

The paint thinned for use weighs alx
has a PV of 60; one gallon contains 0.23 o
0.38 gal of solids. -

(u) Paint; (for) Priming Plaster .
(Plaster Primer and Sealer)
TT-P-56, Oct. 5, 1935
Amendment 1, March 1936

This specification covers a pigmented |
(see glossary) in white or tints, to be use
sizing coat on interior walls and ceilings
and cement. wallboard. 1t may also be
interior woodwork. It should not be app
faces.

Many formulas may be used to prodi
plaster primer and sealer, since the requi
are mainly physical.  Phe only limitation
that the vehicles shall contain not less th
nonvolatile matter.  Usuaally the pigmen
paint contains some titanium dioxide and /.
extending pigments,  'The pigment of o t
percent by weight of titminm dioxide, 24 |

[[RTI0ES S T H 4
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sulinte, and 20 percent of magnesiume silicate. The compo-

sition of the paint 15 as follows: .
Weigzht Valume
frerecnt ercent

Pioment oo 14 18.2
Nonvolalile vehicle o000 000 34 152
Volatile vehicke oo 0., Pty 36.2

100 100.0

The weight per gallon is 11 1b and the PV s 29,

(v) Paints: 0], Inierior, Eggshell-Flai-Finish,
Ready-Mixed and Semipaste,
Light Tints and White
TT-P-51a, Jan. 16, 1937
Amend:ent 1, Sept. 14, 1943*

This specification covers an interior eggshell to flat wall
paint, available in veady-mixed or in senmipaste form.  Tho
ready-mixed paint produces a washable body and linish
coat but is not generally suitable for stipple finish.  Al-
though 1 gal may be diluted to make @ priming paint by
adding from 1 qi to 1 gal of boiled linseed oil, the use
of priming paint conforming to Federal Specifieation
T'P-P-56 is preferable. The semipaste is seldon used.

Some paints and enamels dry hard quickly, whereas
others, the vehicle of which contains more oil and less resin,
are more (lexible and develop hard {ilms slowly.  Gloss
paint or enamel (Fed. Spec. TT-E-506a) is more washable
than u flat paint, but no paint should be serubbed within 30
days after application.  When a washable paint is desired,
as in a kitchen or bathroom, yet the glare of full gloss
enamiel s objectionable, a semilustrous linish can be pro-
duced by mixing TT-P-51a flat wall paint (or TT-P-17
one-coat flat) and TT-15-606a enamel, in varying propor-
tions.  Some recent laboratory work at the Bureau indieates
that TT-P—I7 paiut is superior (o T'P=-P=51a paint for this
purpose. A Federal Specilication for semigloss enamel
('1"P-14-508) is in preparation.

The speeification for TT-P-51a paint is based on per-
fornumnee requirements rather thin on composition. The
paint is characterized by high hiding power, egeshell to
flat tinish, casy brushing, and good resistance (o scrubbing
with mild soap and water.

The purpose of amendment 1 is to conserve linseed oil.
1t is contemplated that the paint under the anendment. will

VTN .|/tl/: el

contiain no more Guan 1.2 h of Tinseed o)
(to conform 1o hinseed oil conservation
Woanr Production Board).

IFederal Specilication T P-Ola do
specilie formula, but the following is

sugeestion :

Werzld
I
Titininm dioxide o000 159
Caleiwm sullate © 00000 000 o
Novvolatile veliele o0 o
Volatile vehicte 00000, 2o
IXEARD

On gallon of this puint weighs 111 .

(w) Paint; Varnish-Base
(for) Concrete and Woo
TT-1"-146, June 5, 1942

This paint is intended Tor interior
wood and conerete tloors and other tlooy
dampness. 1t as known to the trade
painl.”  Conerete basement floors shot
hetore painting. 'The Hoor should be i
to paint it is during the winter or carl;
that the basement can be heated), whi
the basement is very low. ‘The paint sl
w thin Layer and be brushed out well, a
lowed Tor drying between coats. Two
generally sullicient. A thin il of wax
newed, serves (o protect the paint. A
the organic solvent type (Ifed. Spec.
cested.

On wood Hloors 11 is sugaested that f
pitint 1 gt of thinner, composed of 2 pa
ot and I opart of turpentine, b added
paint; for the second coat 1 pt ol ho
allon of paint way be added. On e
sugrgested that Tor dthe st coat Toi of 1i
tion of 2 parts of spar vaenish and 1
added to each gallon of paint; the seco
pliecd as furnished.

Iloor paints mceting this specilicatio
within 12 I oas determined by the nes
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Time Recorder, an instrument for measuring the drying
time of paint and varnishes. The vehicle m this pamt
should he a tough, flexible, high-grade floor varnish able to
withstand wear on wood and conerete floors as well as out-
door weather. Tt should be at least 25 or 30 gal long, pass-
ing a 40-percent kaurd reduction (see glossury).

Although a great variety of pigments may be used in mak-
ing paints meeting this specification, the following is one
example of a durable lightweight gray paint:

Weight VYolue
Percent Percent
Pigment :
Pitanium QIoXide evevesassssossescns 100 3.0
CAleium SUILE cvevvensesonssensssen 240 118 -
Carbon blck .. oovieeeeeassassensess 1O 0.6
Yehicle:
Interior varnish (PD-V-71a)....0.... 650 81.6
100.0 100.0

One gallon of this paint weighs 10 Tb and has « PV of 29.
These values apply only to the formula just given for a
lightweight gray paint. The specification covers 4 variety
of colors including grays, browus, reds, bulls, and greens.

(x) Paint; Rubberbase (for) Cement Floors
TT-P-91, May 23, 1939

This is a ready-mixed paint for use on interior concrete
flooring subjected to dampness and not exposed to sunhght.
1t is suitable for concrete basement floors. The paint for
the first coat should be diluted with 1 qt of thinner, con-
sisting of equal volumes of mineral spirits and toluol free
from water, to each gallon of paint. The surface to be
painted should be clean and dry and the room sufliciently
ventilated. Smooth, densely troweled concrete floors should
be etched with a 10-percent solution of hydrochloric acid,
washed with water, and thoroughly dried before paint is
applied. New concrete floors should age at least 2 months
before being painted; three coats are generally recom-
mended, but two coats are frequently used. 1In repainting
work, this type of paint should be used only when the same
type has been used previously on the sae surface.

The variety of colors available makes it advisable to
designate a sample for color (preferably a wet sample of
the paint).

Paint Manvwal

A typical gray paint passing the sp

Pigment :
Titanium dioxide .............
Zine oXide . .i. v :
Carbon black
Nonvolatile vehicle: o
Rubber base* ...
Plasticizer (sce glossary) ..... . .
Volatile vehicle oo o0 ..., e

& Generally either ehlorinated rubber or n

One gallon of the above paint weig
of 25 At the present writing, this |
because of the eritical situation on rul

(y) Fun_le~ and Heat-Resisting
National Bureau of Standar
Letter Circular LC489, Jan

LIinwmel paint that does not becone
ous heat or chemical fumes is not ¢
Specilication.  An enamel having tl
seribed in National Buvean of Stand
LC 189 should prove desirable for us
tories, commercial kitchens, tobacco
l':‘i‘l‘l;_':t'l’:ll()l' rooms, dairies, and se
Paint that will not discolor in such }
composition. The pigment must be fir
and may consist of lightproof lithopon
various *filanium pigments, zine oxide
The vehiele must also be free fron
dricrs, and preferably from linseed,
drying oils. A vehicle frequently
grade damar resin dissolved i turpent
and plasticized with a softener, sucl
more modern vehicles are syuthetic a
and aerylic resins, and the newer type
vinated rubber resins dissolved in soly

For color-retention tests, glass pans
white enaniel and with this same enar
and pale buff, using laupblack and
tively. The couted puanels were place
saturated with water and anunonium
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the hudl became discolored beeause of the formation of ¥lack
iron sulfide. The others retained thenr original color,

To obtain resistance to discoloration, it may be necessary
to subordinate other properties.  IFume-resisting  enunel
paint may be less lexible than the usnal arehitectural white
enstiel ad Tess water resistant than the “t-how” type of
white enamiel (Fed. Spee. TT-19-5006a, type A).

The reader is referred to NBS Letter Crreular 1OASY
for additional details on the subject.

(2) Enamel; Drum-Coating, Exterior,
Rust-Inhibiting, Solvent-Resistant
TT-E-485 March 15, 1944

This 1s an olive-drab. senigloss enimel prepared to con-
serve zine during the war emergency.  Ttois used as a one-
coat painting system on the exterior ol steel storage druns
for the armed Torces.  Because of the shortage of certain
materials requirved for its wanufacture, such as glyceryl
phthalate resing this enamel is temporarily not available for
civilian use. )

5. VARNISHES AND ANALOGOUS PRODUCTS

Oil varnishes are blends of drying oil and resins, natural
or synthetic, driers, and volatile thinners (see glossary).
Spirit varnishes do not contain drying oils. This section
deals lirst with oil varnishes, then with spirit varnishes.

(a) Varnish; Asphalt
TT-V-51a, Feb. 2, 1944

This is a general ulilly asphait varnish for interior and
exterior surfaces and is particularly saitable for pamting
indoor water and gas pipes. 1 dries with a smooth, black,
lustrous linish similar to black enamel.  Tts composition is
hard native asphalt or asphaltite fluxed and blended with
dryving oils, then thinned with solvents and driers.

Although the specification is based mainly on perform-
ance requirements, a lnseed oil-Gilsonite varmsh that met
the specifieation was composed of T gal of heat-bodied lin-
seed o1l to 100 1b of Gilsonite selects, fluxed and blended,
then thinned with a mixtore of tarpentine, petroleum
naphtha, and lead-manganese driers.

A typical viomish shows:

Paint Munwal

Weizht o Volume

ereont Povcont I yal

Viarnish oo 00000 .. .. 0
Nonvolatile ... . 40 10
Volatile ... ... ] Gl
100 100

(b) Varnish; Interior
TI-V-T1la, Sept. 9, 1939
Amendment 2, Sept. 14, |
Material covered by this specilication
a 20- o 2h-gal varnish (see glossary) in
- . L) - - Ll ~
mterior nse, including floors; except wl
erties are necessary.  (For cabinet rubbin
Spec, TT-V-s6). Although the nimen
a very good general purpose mterior va
specitication has lowered the requiremen
and water resistance; heeause of the seard
materials.
Varnish meeting both the basic spe
amendment shows the following characte

Weizht Volue

Percent Percend gt
Varnish ... . ..., . .. T
Nonvoelatile 45 H .
Volatile ..., .. .. a0 (£l
100 OO

(¢) Varnish; Mixing (for) Alumi
TT-V-81a, Oct. 5, 1939

Amendment 2, Sept. 1.1, 1943*

Mixing varnish covered by this specil
for use as the vehicle in aluminum pai
varnish. Type I varnishois a very lone-
100 gal) and should be used i prepaving
exterior wood subjected o severe  we
Type Hevarmsh should be nsed i paint in
use (particularly for metal). For sprayi
be thinned with 1 pt of turpentine to |
though it is recommended that aluminun
al the same consistency as for hand hros)
Because aluminum paste contains abo
weight of volatile thinner, varnish wit
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[class A, 0.65 to 1.00 poise (see glossary) ] is suitable for nso
with aluminum powder, and varnish with the higher vis-
cosity (class B, 0.85 to 1.25 poises) for use with aluminum
paste. ) . )
Varnishes meeting this specitication have the following
characteristics:
Weight  Volume spogr
Dercent  Percent tb/gal gul/th
Type T varnish ...... .. 749 01335  0.849
Nonvolatile ....... oo EH
Volatile ..... R 3 51
100 100
Type 1 varnish ... .. .. 740 1350 888
Nonvolatile 0 44
Volatile ..... H0 H6
100 100

(d) Varnish; Rubbing, Cabinet
TT-V-86, June 29, 1939
Amendment 1, Oct. 8, 1941
Cabinet-rubbing varnish is intended for interior wood
surfaces where a rubbed finish is desived. It does not cover
the requirements of a baking varnish for use on metal and
is not recommended for floors. However, it may be used on
wood or metal, particularly chairs, tables, and desks. (Var-
nish for general interior use is covered by Federal Specifi-
cation TT-V-T71a.) '
A typical rubbing varnish is about 10 gal in length and
has the following characteristics:

Weight Volume sp ogr
Percent  Pereent 1b/gal gal/tb
Varnish ... .. .. .. .. 7.326 0.1365 0.879
Nonvoelatile ...... 45 30.6
Volatile ........ 55 604
100 100

(e) Varnish; Spar, Water-resisting
TT-V-121h, Dec. 10, 1943
Amendment 1, Jan. 24, 1944*

Water-resisting spar varnish is a durable general utility
varnish, suitable for both interior and exterior use where

Dawint Manual

high gloss or initial hardness of film
cause certain taterials were criticul, i
tain varnish meeting the unamended
the war emergency. Tung oil and phe
widely in this type of spar varmsh.

The amended specification produces
nish than the original and provides les
for water resistance.

Varnish meeting this specification i
gal in length and shows approximately

Weight Volume

I'ercent  PPercent L/ gu

Varnish . .......... .. .. 7.4

Nonvolatile ... N 494 .
Volatile ........ 45 H0.6
100 100.0

The nonvolatile portion of this var
generally consists of linseed otl and a
as congo, terpene resins, ester guny, and

(f) Sealer, Floor: Varnish-Type (for
TT-5-176a, Sept. 20, 1941
Amendment 1, Jan. 7, 1944*

This floor sealer is intended for use in
wood or cork floors and floor coverings
factory foundation for varnish, for liq
emulsion wax. The sealer is furnishe
two classes: class 1 is suitable for use o
ing a rapid and high absorption rate, an
of denser structure.  When the floors
wood or cork tile, they should be trea
(Fed. Spec. TT-17-33G1) before the sea
sealer 1s similar to spar varnish but co
watter and correspondingly less nonvol

Class 1 sealer may be thinned with tu
spirits; class 2 seader should require |
sealer meeting the amended specificati
and less water-resistant than one meel
specification.
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by method 1, shellaes containing appreciable amounts of
wax and orpiment ave lighter in color than those containing
stall amounts of these substances. A\ shellac may be darker
than the selected standard \\hvn tested by method 1 but
lighter when tested by method 2

(i) Varnish; Shellac
TT-V-Y1a, Febh. 26, 1940
Amendment 2, Jan. 7, 1944*

Federal Specification TT-V-91a is expected to meet all
Government needs for shellue varnish (see glossary). Tt
comes in type 1, bleached (white), and type Il, orange.
Joach type covers l\\ o grades, A and B, and each gm(le thu-v
kinds of bod_y-llght, medium, and heavy. The desired
type, grade, and body should be stated in the invitation for
bids.

Ordinarily, grade A of type 1 fullills all the needs for a
white shellae varnish and grade 13 should be used only in
sases requiring a clear, ble: achied varnish almost entirely free
from wax or other su.s]wmlod matter.

Grade A of type H usually includes rosin-free shellac.
1t 1s lighter in color than grade B, which is intended for
use where small percentages (not over 3 percent) of rosin
are not objectionable and where lightness of color of shellae
varnish is not essential.

The thinner, or solvent, used in shellae varnish may be
either one of two formulas. It may consist of specially de-
natured alcohol made of 100 gal of 95-percent ethyl aleohol
(190 proof) and 6 gal of methyl alecohol. It may consist of
a proprietary solvent composed of materials authorized by
the U. S. Bureau of Internal Revenue as follows: 100 gal of
the above-described specially denatured alecohol, 5 wal of
denatured ethyl acetate, and 1 gal of aviation gasoline.  Iso-
propyl aleohol (99 percent) is permitted by the UL S0 Avmy
Air Corps as an allernative for the above-described for-
mulas, and the Navy Departinent vequires that unless other-
wise specified, the solvent must be denatured alcohol made
from 1. S. P. grade ethyl alcohol denatured by the addi-
tion of 0.05 percent of croton oil U. 5. . and dyed by the
addition of fuchsin, 1 part in 500,000 [8].

Light-, mmlmm-, and heavy-bodied varnishes correspond
respectively to -, -£5-) and 5-1b “cuts” (see glossary) of
shellac. The minimum allowable percentages of nonvolatile
matter for each body of varnish given in section 1§ of this

S

Puaint Manual

specification have been corrected for
moisture, including volatile matter, a
soluble matter in flake orange shellac;
moistuse and volatile matter in bleache
varnishes made by cutting 4, .5, and 5 |
bleached shellac in 1 gal of spouhml sol
nonvolatile l(-qununonls of the specilicy
ner has prepared directions for making
varnishes of various bodies [9].
An average light-bodied shellac v
specilication has the following charact
Weight Volume
Percent Lereent 1b/ya

Light-bodled shellae

varnish o0 .. .. 7.7
Nonvolatile ... .. 355 30.6
Volatile .......... 61D 6.4

1.0 100.0

An average heavy-bodied shellac var
ing characteristics:

Weight Volume

Percent Perveend 1b/ga
Heavy -bodied shellie
varnish o000 .. .. T.262
Nonvolatile ... ... 41.0 35.7
Volatile .......... 09.0 H.3

100.0 1000

(i) Varnish; Spirit (Shellac Varnis]
TT-V-130, Sept. 28, 1943

This specilication covers the impro:
and is mtended (a3 a conservation me
replace shellace varmish, which it resen
It can be applied to wood, metal, pap
nay also be used in place of oil-resin v:
deying is more important than length
Shellac varnish replacement (a wan
forming to the specification may be pro
ber of availuble domestic materials wit
ing orls and metal driers. However, di
tion produces a variation in pmputlu
varnish replacement may consist of abou
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weight of an aleohol-soluble, polymerized  (see plossary)
rosin blended with about 25 to bt percent by weight of zein
(protein derived from corn) and dissolved inaleohol; a
plasticizer (for exanple, low-titre fatty acids) may also be
preseat.  Blends of polymerized rosin and ethyl cellulose
finve also heen used. The method of blending these mate-
rinls appears to atleet the quality of the product. The ordi-
nary spirit varnishes composed of simple solutions of copals
(see glossary) and rosin dissolved i alcohol do not meet
this specitication.

Performance tests show that the good grades of shellac
varnish replacement appear fo be equivalent (o sheltae var-
nish in eolor, gloss, drymg thue, il clarity, coverage, easo
of sanding, water resistance, and abrasion resistance. On
the other hand, the film is less resistant to the action of
various solvents, such as aleoliol, than films of shellae var-
nish dried the same length of time.

The varnish should not be mixed with ordinary paint,
varnish, or lnequer, or be thinned with turpentine or mineral
spirits.

The material should Le applied in thin couts by cither
spray gun or brush.

Some of the carlier shellae replicentent varnishes tended
to thicken or gel in the package. Ou the other hand, certain
brands have wways exhibited good stability in the package.
This wonld indicate that, when the ingredients ave correctly
formulated and combined, there should be no gelling.

As an aid in keeping the material m satisfactory condi-
tion, it is snggested that the buyer request that shellac re-
placement varnish be packed in glss contuiners. These
should be kept in a velatively cool place not exposed to
direct sunlight.  The material should not he stored in an
excessively hot or cool pluce.

Although the material is n wartime product, 1t served
a very uselul purpose at a time when shellae varnish was
unobtainable.

(k) Lacquer; Spraying, Clear and Pigmented (General Use)
TT-L-58, April 29, 1942

Spraying lacquer (see glossary) purchased under this
specification should contain cellulosic derivatives,  This
Licquer is intended for indoor or outdoor wse.and s to be

Paint Mol

applied by o spray gone 10 is not inten
lacquer.  Metal surfaces should be pr
pringer, and wood swrfaces should be s
seal before applying this aequer.

Tror appheation by spraying, the Ja
factory for use without w thinner, un
However, shiould thinning be necessary
Federal Specification PP-T-266 is su;

gy M r

I'he nonvolatile base Tor iype T ch
sist of .

Wei
oy
Celtulose nitrate o000,
ARy vesine Lo oL
Pributyl phithadate o000
Pish ofl o000 0 00000
, 1
Fhe ahove nonvolatile
vehicle oo 00 o000
Lacquer thinner "I98 10 2650
1

Type 1T (pigmented Jacquer) can t
(or 13:4 gal) of the above type 1 lacq
of a suitable pigment. The weight per
does not vary muach from 714 1h; type
Ih. and type I with a medinm eln
about 7.5 1h.

(1) Sealer; Floor: Lacque

(for Oiled Wood Il

TT-5-171, April 8, 1

This floor sealer is intended for sea

ing and oiled wood floors thiat have bee

Sealing the ol within the flooring pre

ring of the finished surface. This lae

smooths and integrates the surface to

thus producing a finished appearance :

for wux and varnish.  Open-graine

treated with wood filler, Federal Spee
before the applieation of sealer,

Precautions should be taken adeque
room while applying the sealer.
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6. WATER PAINTS
‘ \l‘ ater paints were probably the first paints used by man
:1]1)(%':;‘1'0 L§11H v]wdcl_y })l:SI:([. The following four IFederal
Specifications have” been  prepared  for  water-reducible
iy prepared  for  water-reducible

. (a) ’(ll;i‘l_(l‘rg’r&’e,m(g’olg’- 1a;ld0 Hot-Water Types)

Calcimine, or kalsomine, is an inexpensive powdered mix-
ture of pigments, such a whiting, china elay, and ghfc made
ready for application by the addition of waler I is‘il‘-)
tended for temporary interior use and is easily removed b\
sponging the surface with warm water. Y

The specification covers two types of caleimine: type 1
cold water, and type 11, hot water. Type 1 is more g(%uvej
nlent i:)}' miximg, as water at ordinary temperatures can b;-
used. Type 11 calcimine, considered a smoother brushine
calcimine than type I, requires boiling water for mixing,

Unpainted plaster walls should be sized with either éx
glue-water size or, if the plaster is dry, a varnish size; th‘e
latter can be bought ready-prepared or made by thinning
1 gal of interior varnish (Fed. Spec. TT-V-T1a) with 1 (Lt’
of turpentine. For the best results, o foundation can hlo
made for the caleimine by applying one coat of flat wall
paint (‘T'T-P-51a) over either the varnish size or over one
coat of primer (TT-P-56). "

One thick coat of calcimine is usually sufficient. If a
second coat, is necessary, it must be brushed on skillfull t:)
:i;r)([))\](ileéxfttllng the ﬁr}st cont.  Afier the caleimine has l):een

he room s aire -

apphied, quick];fl should be aired thoroughly to dry the

In repainting with calcimine, the old calcimine should
first be sponged off with warny water, thus removine all the
Ol(lxcéllv(ll‘lllllll(b (and the dirt) hefore applying the fl‘:;b‘l‘l coat.
co;npgs!i)t]i(‘)ln :\\ hite culeimine powder has about the following

Ingredients Weight Yolume

I'igment; Pereent I'ereent
Whiting ... ... . ... T T

Shina elay ... ..., DR ) "’O‘h:

Binder: “! 00

Glue oo o :

Phenol (carbolic nvi'ni) N .......... ]‘ f: :'

......... -

100 100.0

Paint Manual

One gallon of this white calcimine powder
voids weighs 21 b and bas a specitie gravity
actual shipping weight ol the caleimine wil
this theovetical weight.

) Paint; Cement-Water, Powder, White
(for Interior and Iixterior Use)
Tr-1’-21, June 30, 1941

Povtld-cement—water paint covered by th
is intended for use on porous surfaces of mas
stucco, commmon brick, masonry block, and
(except gypsum plaster). It does not bon
some brands are used satistactorily on galva
is Turnished in two types and two classes, in w

Type I powder contains not less than 65 p.
Jand cement and not more than 25 percent of |
type HL powder contains not less than 80 peres
cement and not. more than 10 percent of hydra
types include from 3 to b percent of titamw
sultide, or 1 mixture of these, and from 14 to ]
water repellents, caleinm or aluminum stearal
should give satisfactory service, but where th
moisture, as i swimming pools and water
paint should be used.

(lass A powder has no siliceous aggregat
contains from 20 to 40 percent. Class A s
surfaces except open-textured masonry. €
gested for open-joint walls and materials
block, lightweight aggregate block, and si
where a heavy coating is necessary to fll voic
The aggregafe in class B tends to lessen ma
crazing. If the texture resulting from the n:

aining class BB powder is too rough, a coat of
ing class A powder may be used.

Cement-water paint should bond with tl
with succeeding coats of paint of either ¢
finish of high durability. Durability of the ¢
mined more by the paint surface, the method
and the curing of the paint film than by the
cement-water powder used in the paint.

Most cement-water paint films have ad
when dry, but during rainy weather they fre
nearly transparent. Inclusion of from 3 to

HOHHLED i -5
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opaque pigments titanitnm dioxide or zine sullide tends to
improve the opacity of the wet film,

The surface to which the paint is applied st bo clean,
damp, and free from dirt, dust, oil, “form-lacquer”; or any
other substance that would prevent the paint from striking
in or bonding to the-wall,  If the surface to be puainted has
been previously treated with an organic waterproofing com-
pound or a scaling type of paint, the coating must be re-
moved (preferably by sandblasting). "The surface must be
sufliciently porous to atlord “tooth” for the paint. It there
15 doubt, as in the ease of monolithic conerete, the surface
should be hghtly sandblasted, etched by washing with
“builder’s acid” (see glossary), and rinsing thoroughly with
water, or dry rubbed with an abrasive stone.

Although cement-water paint can be applied by white-
wash brushes or spray guns, the best results are obtained by
scrubbing the paint into the surface with a stilf-fiber brush.
Thus, a good bond is produced between the paint coating
and the wall surface and between coats of the paint itself.
This method is particularly recommended for application
of type 11 paint and where waterprooling is desired.  Soft.
brushes are not reconunended.

Tints and white may be intermixed to produce a variety
of colors; however, the addition of dry tinting colors should
be avoided as they should be milled-in by the manufacturer
to avoid color streaking.

(¢) Paint; Cold-Water, Exterior, Powder
(with mixing liquid)
TT-P-22, August 30, 1943

This specification covers a low-cost powder paint and a
mixing hquid to produce a dry porous film. This “breath-
ng” type of paint is intended for surfaces permeuable to
moisture and where durability and protection from weather
are not required. Tt is applied chiefly to exterior surfaces
of cement, cinder block, and brick, and may be used for
weather-beaten wood and for firm interior surfuces such as
concrete, brick, and cement.

The paint is obtainable in white and light tints. Tlow-
ever, a note in the specification indicates that it may be ob-
tained in dark solid colors; such as camouflage colors. For
tints and solid colors, the purchaser shonld specify the color
required and whether the tint should match a designateil
sample.

Laint Maral

To meet the requirements for wet and
white and Light tints it s neeessary 1o us
dioxide,or some of the types of zine sullide
factory white material passing this specific
to contain 13 percent of milk easein and
pereent of hiydrated linie.  Camoudlage cole
Drab, No. 303, Karth Yellow, No. 305, an
should mateh the appropriate standayd sh
card [H]. Paint mixed as in section F=3b
tion, when brushed on the type of hiding-)
lossary) deseribed in section -3¢ (1),
following minimun wet and dry capaciti

No more than 7.5 ml of paint spread
of Lsq It shall be required to attain cor
dry hiding.”

In addition to matehing the color standa
{lage colors should show the following mmn

No more than 6 mt of paint spread
of 1 sq It shall be required to attain cor
dry Inding.

The opacity requirements for colors of
flage colors shonld approximate those of
colors that they most nearly match,

The use of linseed oil, raw or boiled, 4
in addition to water, as mixing liquids f
paint has long been a connmon practice. 1)
nupart weather resistance and flexilnlity,
an oil-in-water emulsion in easein powder
available ure specially processed drymg o
emulsitier and stabilizer to disperse the o
water.  Such “water-dispersible” oils cor
percent. by weight of solids.  [ither type «
duce satisfactory paints, but when the i
specifies emulsitied oils, the testing lubol
notified heeause the emulsified oil will no
Yederal Specification for boiled linseed oil

The surface to which the paint is applie
and uniformly damp. Loose paint, dirt,

2 Lighung and viewing conditions [10].
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removed by seraping and by brushing with a wire brush;
adeimine and glue-bound water pait can be removed by
washing,  Metal should be primed with w suitable oil paint
(such as ved lead paint, Fed. Spec. T'T-P-86) before water
paint is applied.

Towder paint should be purchased by net weight, Tn the
case of timts, the purchaser should specify the color required
and whether it shall match a selected swuple.

Althongh this is a performance specitication, a typieal
paint made from 100 1h of white powder, 10 gal of water,
and 1 gal of oil contalns the following ingredients:

Weight

Parecat
Titanium dioxide .................. 79
Calcium carbonate ... . oL IN3
Hydrated Vme oo o oo oo oL 20
Clay 16.7
Casein ..o i e 6.8
Preservative 05

Linseed oil 41
Water . ... e e 43.6
100.0

wuch a paint weighs about 11.1 Ih/gal and has a PV of
about 59. This is merely an example, as other formulations
may be used under the specification.

(d) Paint; Cold-Water, Interior
Light Tints and White
TT-P-23a, Mar. 22, 1940

The cold-water paint covered by this specification is fur-
nished in powder and in puste form. It 1s intended chietly
for decorating plaster and other dry interior masoury sur-
fuces but 1s sometimes used for temporary exterior work.
1t is not recommended for use on basement. walls 1f damnp-
ness 15 present because of its tendency to mildew.

The binder in this paint is milk casein, soya bean protein,
or other forms of protein. IHowever, the specification is
based on physical tests, not on composition.

Dry opacity tests made according to the specification have
shown that the same hiding power is obtained from 3.5 gt of
one paste and .25 qt of another paste with the same content

) Laint Manual
of zine sulfide and total solids. The degree
w paste s also atfected by the inerts chosen.

Seme users are interested in the washabili
paints.  In practice, the time required for
age before it can be washed varies from b to
that develop washability slowly may be cle:
than those that develop it quickly. Mild
tepid water are recommended for washing

Before cold-water paint is applied, the s
ered should be free from powdery materi:
plaster and calcimine, and should present a
face Tor puinting,  Tron and steel shiould be
paint to prevent rust stains.

The possible variation in porosity of adja
fices may frequently make advisable the a
mitial priming or sealing coal to overconie
effects. Such sealers are obtainable in b
witer-base types.  An oil-base primer 1
Specification T'T-P-56 is satisfactory if suc
trates and lills the surface, drying to a «
within 18 hr.

Although  Federal Specification TT-1
mainly on performunce requivements, a tyy
der may contain (percentage by weight )
22 whiting, 12 hydrated lime, 1 trisodium p
servative, and 10 casein.  This mixture has «
of about 2.7+ and I gal of the powder wei
Type 11 paste may contain (percentage by
66.7 of the above pigments and casein (to
and 33.3 water. This paste weighs about 1
a PV oof about 72, These are mierely ex:
fornilations may be used under the specili

Directions for mixing with water are ust
each package of powder and paste. In the
tions, the material should be thinned to a
tency for brushing.  Although paints shou
mixing requirements staied in sections ¥-1b,

of the specification, it is better practice to us
day they are mixed.

Swmples are not usually necessury, Tf
should be called for in the imvitation for bid
of the bid saple should be stuted, the specif
in adl other respects.
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(e) Paint; Resin-Emulsion, Interior, Paste
Light Tints and White
TT-P-88a, May 26, 1945

This spectlication covers a water thinned paste paint of
the resin-emulsion type that may be applied as a decorative
coating on iuterior walls and ceilings of plaster.  In addi-
tion to plaster, it may be uscd on conerete, brick, masonry,
wallboard, and fabric.  Paint meeting this specilication 1s
not intended Tor wood and metal but may be used on such
surfaces if they are suitably primed.

This cold-water paint dries in 1 to 3 hr and may be re-
couted in 6 to 8 hr. The film becomes hard after drying
overnight. :

Before this paint is applied, the surface should be free
from powdery material; such as dust, calcimine, or loose
plaster, and should present a sound, firm surface for pamt-
mg.

Attention is called to suggestions regarding porous sur-
faces and washing, given in section 1H1—t-(d) of this man-
ual, which also apply to this and similar paints.

The paint can be applied either by brush or spray, but
not in freezing weather. The brushes should be washed
with soap and water before the paint dries on the brush.
Although emulsion paint is usually apphed by brush, it can
be applied by spraymg and by *“roller” coating. The latter
procedure has become very popular as a quick and easy
method for applying emulsion paint to the surfuces of walls
and ceilings.

Directions for mixing the paste with water are usually
printed on each package. Nothing but water should be
wdded to the material unless otherwise recommended by the
manufacturer.  For application to plaster, 2 parts by vol-
ume of paste are usually thinned with 1 part by volume of
water so that | gallon of paste makes 114 gal of paint.  IFor
porous surfaces, 3 parts of paste ean be thinned with 2
parts of water.  For spraying, 5 parts of paste are thinned
with 2 parts of water. These proportions are approximate.
When given, the manufacturer’s directions should be fol-
lowed.

Federal Specilication T'P-P=88a is based mainly on per-
formance requirements, and considerable latitude is allowed
the manulacturer regurding compaosition. The product is an
oil-in-water emulsion m which the vehicle is an emulsion of
(ilm-forming oils, resins, efe, in an agueous phase. The

DPaint Manval

water or outer phase contains a number
cluging water; an enulsifyimg agent (se
caseln ;i bodying agent, such as alginate
a preservative, such as phenol and its d
foaming agent, such as pine oil or butyl :
alkalies, such as ammonia. The oil phase
resins, and driers. .\ type used before
an oif-modified alkyd resin (see glossa
resins became ceritical because of the wa
sisted of materials such as ester gum an
formulation of such a product requires
and experience on the part of the mann

The pigments used ave the same asin hi
consisting of titanium-base and zine sul
together with extenders such as clay, mi
stlicate for white colors.

A typieal paste paint contains (perc
about 50 percent vehicle (25 to 30 percel
OO percent pigment.  An oaverage past
Ih/gal and the PV s about 51,

(f) Whitewash

Whitewnsh is one of the oldest paint
for both exterior and interior surfaces;
telephione  poles; roadside obstructions,
and brickwork.

The principal ingredient in whitewas
satisfactory paste can be made with hydr
results are obtained by using quickline t
with enough water to make a moderately
been kept in aloosely covered container
preferably months,  Eight gallons of «
produced by slaking 25 1h of quicklime
or by soaking 50 Ib of hydrated lime in 6
paste should then he strained through a li
lumps or foreign matter.

Whitewash can be made from variol
lime paste and other ingredients. Two
whitewash are

FORMULA NO. 1

Casein ..o oo oo L
T'risodivm phosphate 00000 .
Lime paste o000 oo
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The casein should be soaked in 2 gal of hot. water until
Ll

thoroughly softened (approximately 2 hr). The trisodinm

phosphate dissolved in 1 gal of water is added (o the casein

wixture and the casein allowed to dissolve.  This solution

should be mixed with the Ime paste and 3 gal of water.

Such a whitewash shows the following characteristics:

Weight Volume

{ngredients Pereent Percent
Hydrated Yime ... ... .. .. 20.0 15.0
Casein oo o oo 24 3.1
Trisodiuty phosphate ... 26 1.9
Witer ... oo 6.8 S0.0
1o 1000

The whitewash weighs 10 1h/gal and has o specific gravity
of 1.21; one pound bulks 0.099 gal. The PV 15 about 75.

FORMULA NO. 2

Common salt ... o L. 12 1
Powdered adunr oo, 6 oz
Molasses .. oo, 1 qt
Lime paste ... oo 8 gal

The salt and alum wre dissolved in 4 gal of hot water,
after which the molusses is added to the mixture. The
resulting clear solution is then added to the lime paste,
stirred vigorously, and thinned with water to the desired
consistency. This whitewash has a yellow tinge when first
applied, but the color disappears in o few days, leaving a
white film. Materizl made according to this formula is used
by highway departments for marking trees, poles, and other
objects on highways.

If skim milk is available, a satisfactory whitewash or
cold-water paint can be made by diluting a moderately
heavy, cold, lime paste (about 33 1h of hydrated lime and 8
gal of water) with 5 gal of skim milk.

For additional information on whitewash the purchaser
is advised to consult the bulletin of the National Lime Asso-
ciation mentioned in reference | 11].

7. MISCELLANEOUS MATERIALS USED BY PAINTEKRS

This group covers materials (hat cannot be classified, such

as fillers, putty (see glossary), paint and varnish removers,
waxes, bituminous plastic cement, and asphalt roof-coating.

Paint Manual

- (a) Filler; Wood, Paste
TF-1'-336Ga, Sept. 20,

Wood nitler 15 2 minture of silex o
quick-drying varnish used to fll the p
wood, such as oak, bhefore varnish is )
before painting.  The paste filler is
consistency with turpentine or mineral

{iller covered by this specification is
open-grained floors and flooring.  Whe
substituted for a pigmented liquid woc
In applying the filler, o thick couti
into the wood with a stiff brush. A ft
paste can be wiped off across (he grain
should then be rubbed well with excels
Paste wood {iller should be puveh
Samples are not usually necessary, 1f
be called for in the invitation for bids.
bid sample should be stated, the spec
all other respects.  (For colored filler s

specification).

The lightest and heaviest uncolored
this specilication show the following ¢l

Weight Volume
Percent  PPerveent Wb yal

Light tillev ... ........ .. . 1082
Pigment ... ..., ™ o .
Nonvolatile ,....... i B2
Volatile ... ....... H 12

100 100

Weight Volume
LPercent Pereent Thyyad

Heavy filler ...... e .. 17.24
Pigment ..o ... 8 [EY ..
Nounvolatile ......... 10 2t
Volatile ... ... .. N 13

100 100

When (0 1h of the lightest paste is
(1 ;_f':ll) of mieral spirvits, a lightweiy
the following characteristics is produce
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Weight Volue Spoar 14
P'ereent Percent lbhygal pals b
Thinned light
filler ... ... ... .. . 1022 0.097 1.226 61
Pigment ... .. ... 47 22 ..
Nonvolatile ..., .. 10 12
Volatile ... ... 43 06
1oy (Y]

(b) Putty and Elastic Compound;
(for) Metal-sash Glazing
TT-P-781a, July 12, 1941
Amendment 1, July 20, 1943
(¢) Putty; Pure-Linseed Oil;
(for) Wood-Sash Glazing
TIT-P-791a, June 25, 1938
Amendment 1, July 20, 1943

Before glazing, both old and new swrfaces should be free
from dampness, e, divt, and loose paint.  Such substances
can be removed by drying the surfaces, then wiping them
clean with a cloth saturated with turpentine, mineral spirits,
or similar solvent. Suitable priming coats should be applied
to the bare clean wood or metal before applying the putty.
These priming coats on wood should be allowed to dry and
should prevent exeessive loss of oil or other vehicle from
the putty or glazing-compound. Many glazing teclinolo-
wists do not recommend a primer, such as shellae, that dries
to a hard glazed surface.  Suitable materials for priming
wood wre thin white-lead-Tinseed-oil paint, Federal Specifi-
cation TT-P—0, amendment 1, type 11; exterior primer
paint, TT-P-25 amendment 1, ov spar varnish, TT-V-i21h,
thinned with one-fourth its volume of mineral spirits or
turpentine. These coatings should be allowed to dry hard
before putty or elastic glazing compound is applied.

All steel sash should be primed with a rust-inhibitive
paint, for example, red-lead paint conforming to Federal
Specification TT-P=86, amendment 1.

Putty and elastic glazing compound should be painted
within 2 months after application.  However, the paint
should not be applied until the putty is hard and thoroughly
sel, as the formation of an aivtight il retards drying and
may later canse the surface of the puint to cheek. Certain
special quicksetting putties must be painted within a week
of exposure te the weather to avoid deterioration of the

Daint Menedd
putty.  Pami should he applied erefully
paint coat to extend slightly beyond the ¢
on the glass to form a seal.

Glazing materials covered by Federal
- 75ta arve itended for general use for the
sash and are analogous to (but not. alway
the best plastic calking compound conform
Insofar as it is practicable, glazing mat
formulated to afford maximum case of ap
detracting from durability.

Type I covers elastic glazing componnds
wainly for glazing either interior or exteri
also properly primed wood sash. It shon
surfuce but should remain slightly soft
neath for a reasonable pertod of time. Th
condition is desirable where windows, gla:
ing transoms, and elevator housings are su
able vibration, and on skylights, where ma
is necessary. Consequently; type 1 materia
fiecd where low annual maintenance cost
portanee.  If available, it should always
manent structures,

Type IL covers a metal sash putty of 1
fype I, butis probably satisfactory for tem
Both types of glazing material shoukd be
to the manufacturer’s directions.

Glazing materials should be used while 1]
and as they come from the contiadner; wit
any thinner. Therefore, the materials she
i relatively small amounts for immediate

Type I elastic glazing conipound meet
tions may contain whiting, a small amount
a mixture of bodied drying and sennidry
fish wnd soybean, drier, and thinner. 1t h
the following characteristics:

Weight Voluine
Percent  Percent  Mboval
Elastic glazing

compourd Lo, .. .. 1742 [
Pigment . ... 0. 8)
Nonvaolatile ... 13
Volatile .00 2

100 100.0
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[Federal Specification T'T-P-T91a covers the requirements
for high-grade linseed-oil putty for general use on woodsash

glazing.

It is turnished in types T and T Although the

two types may be used interchangeably, type 11 is recom-
mended where a hard material is desivable, such as for filling
holes and eracks.  Some users consider it more durable than

type I putty.

Type I whiting putty with the maximum pigment has the
following characteristics:

Weight Volume

Percent
Puity, type T ......... ..
Pigment. (whiting) . 8%.0
Nonvolatile
vehicle ........ 10.8
Volatile vehicle... .. 1.2
100.0

Percent  Ib/gal
.. 18.18
712 e
2005
1.3
100.0

spgr PV
gal/lh
0.005 218 Tt

Type 11 white-lead-whiting putty with maximum pig-

ment shows the following characteristics:

Weight Volume

Percent

Tutty, type IT ... ..
Pigment
(white lead) ....
Pigment
(whiting) .......
Nonvolatile ........
Volatile ...........

10.0

T9.0
9.9
1.1

100.0

Iercent by gal
10.43

100.00

spgr PV
gal/lb
0.001 233 T4

Often putty contains less pigment than the maximumn
speciflied, usually not less than 85 percent in type I. - A typi-

cal putty shows:

Weight Volume

Percent

Putty, type I ........ ..
Pigment ......... .. 85.0
Nonvolatile ........ 13.5
Volatile ........... 1.0

100.0

Percent  lb/gal

17.37

65.6 Ca
30.5
3.9
100.0

spgr PV
gal/lb
0.057 2.08 68

Daint Munual

(d) Remover; Paint and V
(Organic-Solvent Ty
TT-R-251a, Aug. 28, |
Amendment 2, Oct, 28

Paint. and varnish removers are inte
application to interior surfaces but mna
terior work 1f this can be done eflicie
nished in two types.

Type L paint and varnish removers
in places that are relatively free from
I1 removers are intended for use wh
aguinst five hazard is desired.  Althou
type may be considered nonflammable |
dition, some discretion must be employt
nonflammible solvents that commonly
of the active ingredients tend to evape
flammiable portion. Thus it is importa
of this type from damaged or leakin
prevent evaporation, as far as practical
of the material.

NBS Letter Cireular LCT49, Paint :
ers, contains detailed information on
rarious kinds of paint and varnish rem

(e¢) Wax, General Purpose; Solvent '
Paste (for Floors, Furniture, e
>~-W-158, Sept. 17, 1942
Amendment 1, March 11, 1943
This general purpose wax, as the titl
indicates, is intended for use as a polish
fuces us floors (except asphalt or rubbe:
15 available in one grade and in type
IT (paste). The latter may be used
finish on automobiles,

(f) Wax, Floor; Solvent Type, Liqui
P-W-134, Oct. 29, 1942

The floor wax specified herein is int
flooring except composition containing

(g) Wax, I'loor; Water-En
P-W-151a, April 8, 19

This liquid wax is intended for use
rubber flooring, and linolewmn. It is tl
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does not. have to be polished after application. 1€ isa water-
wax emulsion, and should be kept in clean containers.
Severe or prolonged freezing may break the emulsion, and
thus it is suggested that it be not subjected to severe or

" prolonged freezing temperatures.

(h) Cement; Bituminous, Plastic
SS-C-153, Aug. 1, 1933 -

Bituminous plastic cement is black in color, and composed
of a bitummous binder (asphaltic-base in type I and coal-
tar base in type 11}, inorganice filler, such as asbestos fiber,
and a solvent. 'The material is a soft, pliable paste that
holds its shape within 2 or 3 days after application and
gradually hardens to a tough wrubber-like couting that is
waterproof and durable.  One hundred pounds of the
cement spread 14 in. thick will cover approximately 150 ft*.

Bituminous plastic cement is used on coul-tar pitch, for
repairing leaks and eracks in all types of roofs—concrete,
tin, composition, or shingle——for repairing chimmeys, flues,
gutters, spouting, eaves, and cornices, or as expansion-joint
material for conerete and masonry. Tt adlieres to brick and
mortar and remains elastic, expanding and contracting with
the surface. Type I, asphaltic-base cement, is similar to
roof coating mecting Federal Specification SS-R-451, ex-
cept in consistency; it should be used with Federal Specifi-
eation HH-F-191a flashing felt.

(i) Roof-Coating; Asphalt,
Brushing-Consistency
SS-R-451, Aug. 1, 1933

Material meeting this specification is known in the trade
as asphalt-asbestos roof coating. It i1s an inexpensive black
paint, usually composed of asphalt base (with or without
fatty oils), a volatile solvent, and a mineral filler such as
asbestos fiber.  DBecause the durability of the couating is
dependent upon ity thickness, the paint is of heavy brush-
g consistency and cun be spread at the rate of 52 ft2/gal
for a film %, . thick and at 26 ft2/gal for a il %4, .
thick. Unlike ordinary paint, this coating should not be
brushed out thin.

Asphalt roof-coating is recommended for use on corroded
tin rootfs that leak. Ordinary linseed-oil paiuts would ba

_.

Paint Mawnal

too thin for ihis purpose.  However, fornet:
condition, hnseed-oil paints (Fed. Spee, !
preferable. ‘

1V. PREPARATION OF SURFAC]
APPLICATION OF PAINTING MAT

The suceess of a painting job depends prin
fuctors: (1) the condition of the surface
(2) the condition of the preceding paint coat
job, (3) the prevailing atiospheric conditic
of the paint and its suitability for the servi
15 probable that the disregard of these fact
cause of paint failures with all materials,

1. WOODWORK
(a) EXTERIOR SURFACES

(1) New Work—Painting should be don
dry weather. The surface should be free fi¢
and should not be puinted until it feels
Painting should not be done when the tempe
50° K or in urgent cases below 40° F,and in b
temperature is expected to drop 20 degrees
50° I, Precantion should be taken not to pa
den drop in temperatwre. This is accomplisl
the work carly enongh in the afternoon to al
set. pefore o sudden drop in temperature
should not be applied while rain, snow, or sl
the surface.  As a rule, dry woodwork can
mediately after erection. I the lumber or
when pluced or has been made very wet
reason, it 1s suggested that at least 1 week
weather precede the painting.

Oil paint applied over knots and sappy w
alligator and peel and with pine woods to «
15 upt to be more alligatoring of pamt over ki
exposure, because of more sunshine, mud m
coloration of the paint over knots on the ne
sunshine i1s weakest.  The knots may be spe
Orange Shellae Varnish (Fed. Spee. T
Viarmsh Replacement (Fed. Spec. TT-V-1;
grade aluminum paint applied a day or two |
the priming-coat paint. The Western New
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the Federation of Paint and Varnish Production Clubs
found that an etlective sealer for knots consists of pure shel-
lne varnish plasticized with 6 ligquid ounces of blown castor
oil to the gallon of shellac varnish. This formula originated
at the Forest Products Laboratory, Madison, Wis.  IHow-
ever, experience in panting army cantonment buildings con-
structed of No. 2 common southern yellow pine containing
many knots indicates that ordinary shellae varnish or alumi-
num paint. 1s of httle value in sealing knots (see section
VII). When shellac varnish is applied too liberally over
the knots, the piint on weathering tends to peel off. When
the shellae varnish is applied thin, the paint may not pecl,
but yellow discoloration may show through from the pitch.
All pitch should be seraped or burned from knots and other
places; it is suggested that these areas then be scrubbed
with turpentine prior to painting.

Excessive moisture back of the paint film is responsible
for many failures of paint on exterior wood surfaces. The
interior plaster in a frame dwelling house contains a great
deal of moisture that dries slowly and is drawn through
walls into the exterior wood by the heat of the sun. A
properly formulated priming coat will permit this moisture
to pass through the film. If paint is applied to the exterior
wood siding before the new plaster is dry, it may blister (sce
glossary) and peel.

The usual system of painting houses in white and light
tints includes raw-linseed-oil paints like the unamended
Federal Specification T'T-P—40 and white-lead paints mixed
on the job according to the formulas in table 2 for mixing
white-lead paint. These paints have the advantage of easy
brushing properties and can be spread over large areas, 600
to 700 ft=/gal. Three coats are nsually required on new
wood. The cost of labor and the length of time required to
complete the job has resulted in the introduction of the two-
coat. system. These paints may contain heat-treated oils
(or varnish) in the vehicle, like that covered by amend-
ment 1 of TT-P-40 and the formulas in table 3 for white-
lead paint mixed on the job. A typical primer for a two-
coat paint system is exemplified in IFederal Specification
T'P-1>-25.

The first cont should always be carefully brushed aud
crossbrushed, if practicable, over all parts of surfaces so
that cracks and nail holes receive enough paint to wet the

Duaint Manual

surfaces, The older, unbodied, linseed-
be brushed oul to cover about 600
type priming paints like those in K
Tr=1P=25, amendment 1, June 5, 1943,
mixed-on-the-job paints used on a twe
applied at about 150 ft2/ gal. In goo
ing, all couts should be allowed to dry

Nail holes and cracks should be
putty (Fed. Spee. TT-P-791a, amer
1913) as soon as the priming coat is
week of clear, warm weather, the pu
enough to receive the second cout.

Window sills and outside doors
nished.  For this work no wood filler
wood is close-grained)y but several co
TP-V-121h should be apphed. While
rior woodwork properly painted with
of high-grade oil paint approximate
wood should last at least - years befor
exposed woodwork finished with goo
nish will probably need to be revarni

(2)  Refinishing.—Unlike applicatic
Imited to good weather conditions, th
surface can proceed under any weathel
15 feasible for men to work. The succes
depends on how well any scaling paint
attached paint is removed from the wo
that all insecurely attached paint be
from the surface, otherwise, no mautter
fuilure is apt to occur over any loose pai
prepared surface.

(1) Loosk Parnr.—All Toose paint
by wire brushing or seraping. .\ coml
methods, depending upon the condition
nature of the surface, hias been found
elfective.  Following wire brushing an
fuce should be sanded with No. 115 or I
further insare the removal of loosely
to better prepare the surface for a sm
job. Tt is reconmended that all old pa
flaking be removed, preferably Ly burni
or by the use of paint and varnish rer

GHOZ4D 16 6
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(b) Kxors.—All piteh should be seraped or hurned from
knots.  In general, no fwrther preparation, such as spot,
painting of knots with shellae varmsh or aluminun paint,
1s necessary, although customary practices may be followed.

(¢) ADDITIONAL MEASURES FOR SMOOTHING SURFACES.—
Decayed or split boards that cannot be suitably prepared for
repainting should be removed and veplaced. Xl oose boards
should be securely fastened, using large-headed nails, prefer-
ably gulvanized.  Protruding nails should be removed or
driven into the wood. Open nail holes, and countersunk
nails, should be filled with putty. Gaps between ends of
siding and _corner boards, or window and door cusings
should be filled with calking compound (Fed. Spec. 10-C-
598). Surfaces soiled with foreign matier, such as roofing
pitch and tar, should be scraped free from this foreign
matter and the surface thoroughly washed with mineral
splrits.

(d) Mupew.—To combat mildew, it is extremely impor-
tant that mildew-infected surfaces be thoroughly serubbed

“with water containing some trisodium phosphate (phosphate

cleaner, Fed. Spec. O-T-67ta). It is a white powder that
can be purchased in small lots as “Technical Trisodium
Phosphate,” or in_grocery stores under brand names. Tha
infected surfaces should be scrubbed with a solution of about
three tablespoons of trisodium phosphate dissolved in a gal-
lon of water, using floor scrubbing brushes. The surface
should then be rinsed with clean water and allowed to dvy
before applying the paint.

The most eflicient method of combatting badly mildewed
areas is to wash the areas with a solution of 1 part of bi-
chloride of mercury dissolved in 800 parts of water. How-
ever, this is a_dangerous poison, and consequently the use
of trisodium phosphate solution is recommended.

When mildew is particularly severe, the priming and
finishing paint should contain a fungicide. The bid should
specity that, in addition 1o meeting the Federal Specifica-
tion, the paint should contain 1 part by weight of mercuric
chloride to every 600 parts by weight of paint. The bichlo-
ride should be properly ground and evenly dispersed in the
puint Tiquid.  The content of mevcuric c¢hloride should be
stated on the paint container label with the necessary pre-
-autions for use. Commercial brands of fungicides other
than mercuric chloride have also been developed especially

DPaint Manual

for use in paint. They wre available i
be dispersed easily in the paint by th
application, .

(¢) Aernicamion oF Parnr—After
pared for repainting, all bave spots sl
with "T'I=1-25 exterior primer, followe
coal (or any other color desived). 1f
been removed, the entire surface shou
TP-1>-25 exterior primer.

(3) Staining of Shingles and W
are thin, fluid paints in which the shing
being laid.  Suitable stains properly :
rough siding give a durable linish on

With the exception of some dark-bre
refined coal tar or creosote und vol:
stains are usually made from very lin
drying oils, and volatile thinners. M
statins contain some creosote oil. Tlows
servation of wood, creosote must be fol
a hot-pressure treatiment. s oil paint
is likely to be ruined by the ereosote |
gl(;ss:nl{\'), pigment-oil shingle stains
preferable if repainting is confemplate
making shingle stains from suitable
as T'T--P-381, is o mixture of 9
(TT=0-3506a, class 2) and 1 part of eit
seed oil Federal Specification numbe
are given in table 10 and color designa

The following is a list of the mos
Some of these colors may not be obta
war energency

Brown: Metallic brown, Red:
Sienna, burnt.

Umber, burnt,
Green: Chromium oxide. Yellow :

Other stains are made by dissolving
solvents or other liquids, meluding wa
made stains are used oftener than the
The nanubacturer’s directions for a
followed.  Some of these stains will bl
over them.  Usually it Is diflicult to lig
viously stained wood; it can veadily by




RRSRERRRE

o
=)
S
=
Z
e
—
o
=3
S
S
P
)
3
>N
Pk

78 Duilding Matervials and Structures Leports

and interior wood stains are covered in Federal wpecilica-
tions T'I~S-T06 and T'I'-S-711.

(+) Lorch Flovrs—Wood porcli floors should be as care-
fully preparved for puinting as other exterior surfaces. A
priming coat of paint mixed on the job can be made accord-
ing to the formulas in tables 1 or 2. The paint shoukd be
well brushed out, not flowed on in a (hick Gl 1€ ready -
mixed paint is used, it should comply with Federal Speci-
lication TT-P-116.  Kach gallon of paint should be diluted
with 1 gt of thinner containing 2 parts of boiled linseed oil
and 1 part of turpentine for the priming coat.  After the
lirst coat is dry, joints, eracks, and other defects should be
filled with putty firmly pressed in and smoothed over with
a putty knife. When the putty is dry, the surface should
be lightly sandpapered.

The second cont may be mixed according to the formu-
las In tables 1 or 2, tinted to a shade of gray darker than
the first coat but lichter than the finish coat. 1f ready-
mixed paint (Fed. Spec. T'T-1-146) is used, 1 pt of the
mixture used to thin the priming coat should be added to
each gallon of the paint. A third coat (if desired) can
be made by adding 1 pt of high-grade spar varnish {o each
gallon of a desired gray finish-coat prepared according to
the finish-coat formnla n tables 1 or 2. Ready-mixed paint
(Fed. Spec. TT-P-146) can also be used for the third coat ;
if too thick to be spread easily, the paint ean be thivmed
slightly with turpentine or mineral spirits.

(b) INTERIOR SURFACES

The sume directions for preparing the surfaces of new
exterior wood for painting apply to mterior woodwork. In
addition to having the surface clean and dry, it is advisable
to roughen very smooth wood slightly with fine sandpaper.

(1) New Work—Durable and atfractive finishes on in-
terior woodwork and wood furniture wre obtained from
varnish and analogous naterials.  Linseed-oil paints used
o exterior wood may not be suitable for interior work be-
cause of slow drying and tendeney to turn yellow.,

There are some hardwoods with strongly colored heait -
wood that tend 1o Lecome Highter in color in strong hgeht,
but most of our important native woods duarken in sunlight,
even under a good coating of white paint, and remain rela-
tively unchanged in darkness. Wood when kept dey will
lust for centuries indoors.

Paint Manual

Varnishes applied to interior surface
age.  Consequently, wood coated \\’llll. i
kept indoors may durken il not exposed
but otherwise remain in good condition |
the contrary, wood kept indoors and ex)
light may result in the failure of the
in a few years. )

Wood stains are widely used to eithe
the color of interior wood without, obs
grain. Wood stains can be purchased u
fication T'T-S-T11 or may be nmdp in
first method, colors-in-oil (Fed. Spec.
mixed with flatting oil (Fed. Spee. 'l
By the second method, wood stains can
14 pt oot colm-—inAoil.\\'ith 1 gal of thi
liquid is composed of 1 part raw 11'11;@(‘50(
tine, and 14 part drier (Fed. Spee. T'T-1
is usually obtained from raw sienna.  ;
obtained by mixing a small quantity o
the light-oak mixture. Mahogany and
obtained by using burnt sienna.

The usual system of staining and varn
trim is to apply the coals In tl‘n'u‘ follow

1. Stain coat (IFed. Spee. TT-5-711

9. Triller coat for open-grain woods o
T-356a).

3. Sealer coat, bleached shellac v
TT-V=91a). This coat is needed only |
aniline dye, for example, maliogany stu

1. Wirst coat, varnish (Ied. Spee.
with 14 pt of lurpentine per gallon.
should be sanded lightly when dry wit}

5. Second-coat, varuish (Fed. Spee.
without thinning.  Should be sanded sa:

6. Third coat, varnish (Fed. Spee. ]
a dull rubbed finish is wanted, ]ct,_ the
dry hard for 72 hours; then yub with p
water {o a uniforn dull finish.

The best results will be obtained 1f va
ing to the following instructions:

1. Smooth, thin coats sh()u](lobs‘ app
temperature between 70° and 80° I, and
1'o0nl,
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2. Varnish should be brushed on with the grain of the
wood, crosshrushed, then brushed again with the grain of
the wood. ‘ ”

3. The minimum number of couts necessary to attain the
desired finish should be applied.

4. Ample time should be allowed for the coats to dry.

5. Treshly varnished work should be kept clean and dust
free.

6. Lacli coat should be rubbed lightly with fine (No. 4/0)
sandpaper 1o a dull finizh before the next coat is applied.

7. Brushes and varnish cans should be kept free from
dust.

_-\durable and attractive finish on interior furniture (par-
}{('U]urly. on a mahogany table top) is an oil-rubbed finish.
I'he uniinished wood should be frequently rubbed with
boiled Tinseed oil thinned with turpentine or mineral spirits
the excess oil being wiped off.  Iaw linseed oil alone is also
used.  This process is repeated four or five times, after
which the oil need only be applied at oceasional intervals.
After the pores of the wood have been filled with linseed
oil by the first series of applications, any animal or vegetableo
oil or fat may be used. The more the finish is rubbed, the
better it will be. _After long years of use.  beautiful patina
is developed. TTot dishes placed on a table top do not turn
this finish white. Because the process of oil polishing is
lv(ln'ms and slow, it is not used much today.  Modern ;r(r
duction schedules in finishing wood furnitive at the factory
call for either nitrocellnlose Tacquers, or low-bake (140° ]4“)
thermosetting, synthetic-resin finishes, ' ’

PAINTING AND ENAMELING.—Tn painting interior wood-
work for {lat finish, the first coat may be primer and sealer
covered by Federal Specification T'T-P-56, followed by one
or two coats of TT-P-51a egoshell flat paint. The TT P-56
primer does not. dry hard enough to sand, and thus should
not be considered as an “enamel undercoater.” "Phis mate-
rial can be made by adding 14 gl of 1T -P-56 primer to a
gallon of TT-P-51a paint. This conld be used directly on
the wood, omitting the T'T-P-56 primer, or as an enamel
undercoat over the T'T-P-56 primer,

'A semigloss finish on interior wood muay be produced by
using two coats of paint composed of equal parts by volume
of TT-P-51a paint and TT-F-506a cunmel. The first cont
should be thinned with 1 pt of turpentine to 1 gal of pnh:t‘

A full-gloss finish on interior wood ean he obfained lw:

DPaint Manwa

the application of two coats of TT-I-b
{irst. cout should be thinned with 1 ptof
gillon of ensunel. For better hiding powt
eloss finisly, two coals of enamel underco
(equal volumes of 'T'T-P-5Gla and TT-15-5
a single coat of TT-1-606a enamel.

(2) Repinishing—Surfaces that have
finished should be properly preparved for y
can be removed by sanding the surface 1i
sandpaper.  Tloles or cracks should be |
wood (see glossury) that has been stained
fuce, sanded, and spot-varnished.  After
treatment, the woodwork is ready for t
rarnish.

Cherry and mahogany stained wood
dyes that “bleed” through paint or ena
enamel is to be applied to such surfue
should first be sealed with a thin coat of
with a freshly mixed aluminum paint in f
2 1b of aluminum powder to 1 gal of Tnter
eral Specification TT-V-Tla (see also for

1f the surface 1s to be refinished by
intended for interior use should be apy

wimer for interior wood is Plaster 1
TT-P-56. This can be followed by Tigg
Ready-mixed Paint, TT-I’-51a, the fini
quently applied to interior surfaces. If
is desired, Gloss Enamel, TT-10-506a, can
tain finishes with intermediate degrees |
paints can be mixed in various proportiol
equal parts of these two paints, T'P-P-51:
may be used as a finish coat for bathroon

—

2. MASONRY, CONCRETE, AND
(a) EXTERIOR SURFACES

(1) O Paints—Exterior surfaces tha
with oil paints require careful preparuti
back of the paint film will seriously imp
or varnish-base paints, when applied to ¢
masonry, walls made of these material:
onghly dry hefore being painted. The
from 3 {0 12 months and will depend up:
tions and upon the thickness and porosity
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15 equally important 1o prevent water from entering the
wall after painting.

"To seal open-textured walls, cinder bloek for example, it
15 advantageons to apply a cement-sand grout as the base
coat. The grout can be used on new masonry that lias not
been couted previously with a sealing type of paint or with
an organic waterproofing compound. ~ The grout is com-
pused of approximately equal parts by volume of portland
cement, fine sand passing a No. 18 sieve, and water.

Before the grout coating is applied to the walls, water
should be forced into them by means of a garden hose. They
should then be allowed to drain until no free water remains
on the surface. The grout coating should be scrubbed in
with a stiff-fiber brush, thereby forcing the grout into the
openings and producing a surface of uniform porosity. It
is advisable to avoid hot, sunny days in applying the grout
coatmeg,

To insure proper hydration of the portland cement used
in grout, damp-curing is necessary. The grout should be
wet with the fine spray of a garden hose. This operation
can be started after the grout has set sufliciently that it
will not be damaged by the spray (usually about 6 hours)
and should be repeated about twice a duy over a period of
48 hours, depending upon weather condifions.

Faulty mortar joints and map cracks in stucco or con-
crete may be filled with grout.  Large eracks in masonry
walls should be cut V-shape and filled with mortar com-
posed of 2 or 3 parts of sund with 1 part of portland cement,
and enough water to give a putty-like consistency. A fter
the mortar has set, it should be damp-cured by the sune
method suggested for the grout. A minimum of 90 days
of good drying weather should elapse before oil paint is
applied over the grout- or mortar-filled joints and eracks.

Adequate preparation and cleaning of the surface to be
painted improves the durability and appearance of the paint
coating.  Dirt and dust can be removed with brushes of
stitf fiber or wire.  Efllorescence can be removed by wetting
the surfuce with water, applying a solution of muriatic
acid at least 20 percent in strength and, after 5 minutes,
scouring oft the salt deposits with a stifl brush. A fter each
acid treatinent the surface must be promptly and thoroughly
washed with an abundance of water. Traces of oil can be
removed with steel bruslies, abrasive stones, or a lye solu-
tion. Iowever, if the surface is generally contamninated

Daint Manudl

with oily it is more eflective to lightly sand
be pamted or to postpone painting until
removed by action of the weather.

Because paint does not adhere well to
plazed swrfuces, it is suggested that, preps
tingr, they be either acid-washed, lightly
rubbed with coarse-grit abrasive stones. ]
frequently  necessary for concrete cast a
Presdwood, or steel Torms, Brick that is
glazed should also be roughened with abr:

Old coatings of organic waterproofing
cement-water paint still in good condition n
However, whitewash and peeling, scaling,
should be completely renoved.

Oil gloss paints, which are suitable for
wood or metal, may also be used on proper
dry masonry.  Paints meeting Federal Spe
40 are suggested for white and light tint:
creatns, light bulls, and ivory; TT-P-31a
for dark reds and browns, For a dull-finis
and light tints 'T"P=P-24 should be used.
can be wade by thinning each gallon of
finish coat paint with 1 qt of spar varnish
faces and 2 (b for rough porous su'l'l;u:us‘:\
14, pt ol mineral spivits ov turpentine. Th
be applied without thinning. .

O1l paints should not be applied during
weather or when the temperature is below
1 week of clear, dry weather should preced
of the first coat. s masonry surfaces ten
collect condensed moisture, painting early
and late afternoon should be avoided exeep

(2)  Water Paints—Exterior masonry ¢
couted with water paints if the swfaceisp
and directions for applying the paint are ca

Cement-water paint should bond with
with superimposed succeeding coats of eitl
to form a cementitious finish of high dural
bility of the coating is influenced more by t
the method of apphication, and the curing
than by the composition of the cement-wal

For additional information on paintin

water paint, the reader is referred to secti
this manual.
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(1) INTERIOR SURFACES

Luterior suwrfaces of musonry conerete aud plaster should
be prepared for painting in the sane way as similar new
exterior surfaces. Finish couts may be either oil paints or

water paints.

(1) L'lut Finish.

on-rypr paNrt—In painting new walls of plaster or
concrete, the st coat should be primer and sealer (Fed.
Spee, TT-P-56). ‘Fhis should be applied without thinning.
The second coat should be TT-P-bla eggshell flat paint,
applied without thinning. In phw of this system, the wall
niy be painted with 2 “coats of TT-Pi7 paint.  For re-
painting, the surface should be primed and sealed with
TT-P-56 primer, followed by a coat of T'I'-P-H1u eggshell
flat. As an .nllvnmtv the surface may be puainted with a
single coat of T~ Pt7 ])unt

WATER-THINNED PAINT.—The plaster or conerete should be
free from grease, wax, dirt, or calcimine. (racks and holes
should be filled with patching plaster.  These areas should
be spot-primed with the water paint. On old painted walls
that are glossy, the surface should be washed with water in
which is dissolved some trisodium phosphate (about 2 oz
per gallon) before applying water paint. On porous sur-
fuces, particularly when the porosity VArIes, a spec wl primer
may he necessar y before applying casein paint, Federal Spec-
ification T'T-P-23a.  Resin-oil emulsion paint, T'P-P-88a,

can generally be applied divectly to the plaster or wallboard.
One gallon of paste is thinned with 4 pints of water. One
or two couts of {his paint is suflicient.

(2) Semigloss Finish—Tor both new and repainted
work, the first coat should be Federal Specification T'T-1P-56
primer and sealer. T suction spots appear after this p.lln(
15 dry, they shonld be spot-primed with the |nnn<'1. The
second coat. should 1)(‘ semigloss wall ]mmt This may be
prepaved by mixing g.lllon of either TT-1"-51a flat or
TT-P—17 flat and 1 callon of T'T-15-56a enamel.

(8) Full-Gloxs Foalsh—irst coat should be TT-P-56
primer and sealer; allowed to dry 24 hours.  Second coat
should be enamel undercoater (equal paris by volnme of
either T'T-P-51a flat. or TT-PAT flat and TT-EK-506a
gloss), allowed to dry 21 hours.  Third coat should be
TT-1-506: enamel,

IFor a discussion of paint failures on plaster the reader
s referred to NBS Letter Civeular LOBOL Painting Plaster.

aint Manud

(c) CEMENT FLOORS

(l) Goneral Sugyestions for Preparin
—The surface of interior and exterior co
painted should be clean, dry, and i sy
receive the paint. I is suggested it
floors age for 1 year prior to painting. 'l
be :mpluwl when the hunidity is very low
results, the application of two coats is 1
{ype of floor coating to be used should
prevailing conditions and by the limitaty
floor paints.

(2) Floor Paints and Fuamels—One
Lar finishes for cement floors is a paint ot
to a solid, opaque film. This type of fi
using as a paint base, natural resins, sy
(\41:1[)]0 phenol formaldehyde and coun
chlormated and creper ubber, Tuang oil i
these materials to give water- and alkalior
hility

G S) Varnish-1Type Paints—Where a ¢
above grade and not on the ground, and
not mnnunlou-tl the varnish type of tl
give good ser vice. A\ satisfactory v
concrete and wood floors is Federal Speci
P46, T this material is used, a pri
made by thinning l p.ulsnf the paint wi
ture consisting of 2 2 parts of spar varnish
pentine. The finish coat can be applied

(+) Lubber-Buase Paints—Where a c
helow grade divectly on the ground, as |
and \\\ww dampness due to condensation
ber resin-base paint, Federal Speciticatio
eested. This type of paint is not a “eur
vesistant and does not soften when the fl

Swrfaces to be coated with rubber-buse
cial preparation in that cement floors ave |
hard and smooth.  Because this type
adhere well to smooth surfaces, the floor sl
by etching with a solution contaning fr
muriatic acid to each gallon of water,
tails the reader is referred to section 1
manual,

When the floor is elean and dry, at
rubber-base paint should be apphed.
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cach gallon should be thinned with either 1 ¢t of mineral
spirits or thie thinner recommended by the manuofacturer and
should be spread at the rate of 300 ft2/gal. The second coat
should be applied .divectly at the rate of 6uo ft*/gal. It
should not be used over other types of floor paint.

(d) Maintenance—N thin ilm of wax protects any of
the finishes deseribed. The wax ean be renewed at frequent
intervals where the floor is particularly worn. A liguid
floor wax of the organic solvent type 1s generally morve serv-
iceable than a water-emulsion wax. Fora detailed explana-
tion of the use and prepavation of waxes, see NBS Letter
Circular LOT64, Care of Floors. The reader is also referred
to NBS Letter Cireular LC 703, Finishes for Conerete Floors.

(6) Lefinishing.—The method of preparing floors for re-
finishing depends upon the condition of the surface. 11 the
paint has been waxed and is in cood condition, except for
worn areas, the wax should be removed by applying tur-
pentine or petroleum spivits and scouring with steel wool
while still wet.  Paint applied over wax does not dry satis-
fuctorily.  Paint that is peeling can be removed in several
ways.  One method is to soak the surface for about 80 min-
utes with a solution of 2 1b of caustic soda (household lye)
dissolved in 1 gal of hot water. Another method is to cover
the floor with a thin layer of sawdust that has been soaked
e the lye solution, allowing it (o remain overnight.  In
either case, the old paint can then be removed with a wide
steel seraper and the surface rinsed thoroughly with clean
water,  Caurion: The operator should be protected by
rubber gloves und goggles. 1f the solution is spilled on the
skin, the spot immediately should be flushed with water and
brushed over with vinegar to prevent severe burning.

3. FERROUS METAL: STRUCTURAL IRON AND STEEL

Nonmetallic struetural materials are painted primarily
for decoration.  However, the chief purpose of painting
structural iron and steel 15 for protection, the decorative
value being secondary.  In painting structural steel, such as
bridges; water towers, and any other similar type of struc-
ture that must stand for many years exposed {o the weather,
the price of the paint alone is not an accurate Yyardstick”
with which to measure the cost of maintenance painting.  As
the cost of the paint seldon represents more than 25 percent
ol the total cost of painting such structures, it is good prac-

Laint Marnval

ice to apply a durable paint and a sl
to insure long service. New work she
coats and (wo covercoats, or topeoals.
price of the paint mq Ly ln, relatively h
lon should not be the yardstick by wh
ing job is judged. It costs at least as
of | poor or fuir quality as it does one
Thus, over a period of years, the mos
(lu-.lput the real yardstick being the
piint applied per year of service,

To illustrate: .\ water tower wit
is to be repainted with one coal of |
of paint; paint .\ costs $3.00 per gall
per gadlon 5 the Tabor cost is three time
Paint A gives b yvears of service and
the cost per square foot per year of
15 as follows:

Paint 1

$ 30,00 for paint ¥ 2O

D0.00 for labor THd

$120.00 K100

GUOO) 120,00 (.20 GUNH)

5).20(.0¢ 3.

In the above example, X and B p

have the same spreading rate (GO0
paint that costs less per gullon does
higher-priced paint.

The inference (o e draown from th
the highest-priced paint is necessarily
that over a period of years, the most
o a cost per square foot busis, is the
of the price per gallon of the paint.

(a) CLEANING

Proper cleaning of steel surfaces is
the most nn]mllunt operations to be
painting,  Because the life of any p
pendent upon surface preparation, th
considerable attention by technolog
(American Institute of Steel ¢ nnsllm
{(Iron and Steel Institute). To ate
paint must make intimate contacet wit
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it s applicd. Any foreign substance present on the steel
(such as divt, grease, oily scum, moistire, acids, alkalies,
rust, or loose scale), even though the substance may be in-
visible, separates the paint from the steel. ‘

There are a variety of methods of cleaning aud preparing
steel for painting, including mechanical cleaning processes
(sand, shot, or grit blasting, scraping, wire-brushing, chip-
ping, and simple hand wiping) ; flune cleaning ; and various
chiemical cleaning processes (hot alkaline solutions, organice
solvents, including solvent vapor degreasing, alcoholic phos-
phorie acid cleaners, hot acid phosphate cleaners contaiming
detergents, and emulsion cleaners). .

IFor example, oily substances can be removed by using
oarganic solvents (by dipping, wiping, but preferably by
solvent vapor degreasing), hot alkaline solutions followed
by thorough rinsing, or self-cnulsifying cleaners.

FraME-CLEANING.—\ relatively new process for the prepa-
ration of steel surfaces for painting is “flame-cleaning.”
This consists of a special toreh through which an oxyacety-
lene flamie is applied to the steel surface. This process re-
moves loosely adherent seale and rust.  In addition, the

. . - . g R RN
process drives moisture from the surface (“dehydrates™ ).
Thus, if the paint is applied while the steel is stitl warm, a
cood bomd between the priming coat and the steel should
result.

The wost widely used but least-eflicient method is haud
cleaning with a seraper, hand-or power-driven wire brushes,
and chipping hammers. This method is used to remove 1ust
and loose seale.

Loose rust and seale can be removed by partial sandblast-
ing, but closely adhering millscale will remain.  Tf the
venining millseale is tightly bonded to the steel and if the
surface is properly painted, good service may be expected.

Al rust, scale, and other coatings can be removed by
pickling, or by complete sandblasting with fine, sharp sand
o leave a uniform surface resembling frosted silver. With
the former method, the article is pickled in a h-percent solu-
tion of hot. (160° to 180° 1) sulfuric acid, rinsed with water,
dipped in a b-pereent solution of phosphorie acid, and rinsed
agaim with water.  Sandblasting and pickling are the best
nicthods of preparing steel for painting.  1f the steel is not
painted soon after these operations, it s advisable to flane-
clean the surface immediately before the hest coat of paint
is applied.

Daint Mavual

(b) RUST-INHIBITIVE WASHI

Rust-inhibitive washes are solutions
rectly formulated, etel the metal and for
ing of uniformly fine texture, thus prodi
tive surfuce receptive to the priming p
tion of these washes to iron and steel art
ing is practiced extensively in factories.
on steel work after erection of the struc
recently. “Fhere are several such processe
are, for the most. part, patented.

Tests on clean, sandblasted steel have
U. 8. Engineer Ollice, Rock Island, 111
relative value of various inhibitive wasl
for steel. The results indicate that co
wish-cout imhibitors, when properly use
with all types of paint coatings used o
particularly effective with coatings of th
taining zine chromate and iron oxide,
Rock Island indicate that the most sat
centration is approximalely 8 percent (s
hibitive wash). The washes should be
scile-free steel, following the manufacty

Tests at the National Bureau of Stane
the rust-inhibitive treatment should be al
the steel and become dry. 1t should t]
washed with water to remove excess il
to dry before applying paint.  Further
use of anticorrosive treatments for steel
Methods of Investigation of Surface T'r
ston Protection of Steel, BMSH, Surf
Steel Prior to Painting, and BMS1o2, P

A satisfactory dunhibitive wush origin
Iingineer Oflice has the following comp

Orthophosphoric acid (commercially pure, 11
Nodium dichromate (N, Cr0,.2HL,0)
Covamiel solution oo 0 0 L
Wetting agent (such as “Cellosolve™  (eth

monoethyl ether) (CLHLOCHLCHLOH) .
Water cooviiiiiiiianan i

Some of the patented washes contain
heavy metals, such as zine, manganese, an
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The following description illustrates the use of the wash
on structural steel in the field | 12]:

w02 (leneral  Painting  Provision.—(a) Surface Cleaning and
PPreparation.

(1) Unpuinted Ferrous Swrfaces of parts to be fabricated or
erected at the site where the structure is completed shall be shipped
from shops or places of manufacture without piint.  After erection
or complete permanent installation in place, they shall be entirely
cleaned of all millscale and other foreign substances to base wmetal,
by sandblasting.  As soon after cleaning as practicable and prior to
formation of any form of corrvosion from atmospheric moisture or
other eauses, all metal surfaces to be painted shall be thoroughly
tresated with the cehemical rust-inhibitor, appliecd by brush and per-
mitted to dry. This chemical inhibitor, however, shall be applied
only under conditions such that the temperature of the surfaces to
which applied and the air in contact therewith, are between H0° K
and 110° K. in order to insure proper chemical reaction with the
metal.  After drying, any unneutralized reactive residue (character-
ized by a sticky, black, or dark-green appearance) on the surfuaces
shall be removed by thorough wiping with wet cloths and the sur-
fuces redried. The inhibited surfaces shall then be given a priming
coat of paint, as soon thereafter as practicable, but in any event
prior to deterioration or destruction of the inhibited surface. Should
the inhibited surface be damaged or destroyed at any point by any
means whatsoever, the surfaces shall be cleaned and reinhibited in
an approved mauner prior to application of the paint.

“(2) Alternute pre-crection eleaning and inhibiting—Upon specific
written request by the contractor, the contracting oflicer may au-
thorize alternate mill or shop pickling, or sundblasting and inhibiting,
prior to fabrication or erection, in lieu of the field sandblasting and
inhibiting after erection as specified in subparagraph (1) above.
Where this is desired, however, the contractor shall provide at his
expense an original  additional coat of zince chromate-aluminum
primer-metal which shall be applied imnediately following the appli-
cation and drying of the chemical rust-inhibitor, in order to protect
the surfaces against corrosion daring the period of fabrication and
ercetion or until the specitied painting is begun, provided that this
period shall not exceed 9 months for one coat.  This pre-ervection or
construction period coating shall be maintiained in good condition by
re-inhibiting and repainting any areas damaged during the con-
struction period, and after 9 months of service the coating shall he
completely renewed.  Prior to the applieation of the specitied per-
manent tield paints, the surfaces of the construction coating shall he
thoroughly cleaned with mineral spirits and all welds or other un-
painted areas shall be properly cleaned and inhibited.”

(¢) PRIMING PAINTS

Both inhibitive washes and paints are usually applied to
structural steel by brushing, but they may also be applied
by spraying. The paints used for spraying are mostly of
the oil type, which require considerable time for drying. A
widely used priming paint for structural steel exposed to

Paint Manual

the weather is red lead miceting eithet
TT-P-56, or wmendment 1 to that s
can also be used for other intermedis
darkening each coat with the additic
Lampblack-in-oil, but it is unsuited fo
lead paint (Fed. Spee. TT-1>-20) i
priming and body couts. Iron oxide
all couts. An aluminum paint may
coat (but not the priming coat) on
subjected to rural exposure; black pa
6ila) may also be used for the finisl
exposures, flake graphite paint (Ife
iron-oxide paint (IFed. Spee. 1"T-1-
coats. A duruble system of painting
of two coats of a rust-inhibitive primi
red-lead, 'TT-1"-86, or blue-lead pain
by two coats of a topeoat, or finish-co
carbon black paint, T'T-P-61a; flak
P-27; iron oxide paint, TT-1-31x;

The National Bureau of Standar
Circular LC122) The Painting of St
contains additional information on f

4. NONFERROUS M
(a) METALLIC ZINC COA

The best coatings to protect. ivon a
nated atmospheres are gralvanized, sh
plated zines. Tt has been  estimat,
conting of 2 oz./ft2 will last appro:
certain dry tropical locations, 25 ye
5 years in urbun industrial Xngln
English ratlway tunnel.

Most paints do not adhere well to
Exposing the metal to the weather -
nuproves this condition, but a bette
good proprietary phosphate chroma
painting. A more eflective method
grrease by washing the surface with
spivits.  After drying the surface, a
oxide primer paint, T'T-P-611, types
be applied, followed by succeeding cc
on the rest of the structure.

GO6245" 16 i
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(b) TREATMENT OF ALUMINUM AND MAGNESIUM

Alwminmn and  aluminum-magnesium alloys should be
anodized before being given one or more coats of a suitable
high-grade paint.  Zince-chromate primers are widely used
are are known to give good results. Trim paint, aluninum
paint, ivon oxide paint, graphite paint, or the usual outside
house paints can be used over the primer with good results.

(c) COATINGS FOR CERTAIN OTHER METALS

Metals such as tin, terne plate, copper, and bronze are
easily painted. Oil and grease should be vemoved from these
metals with mineral spivits or turpentine, then dried. After
the metal has been cleaned, copper tlashings, downspouts,
and similar parts should be slightly roughened with very
fine sandpaper, then coated with'the paint used on adjacent
surfaces.  lron oxide, Fed. Spec. TT-P-3la, is a good
paint for tin plate and terne plate.  Copper and bronze fly
sereens can be kept in good condition by washing with a
solvent, such as mineral spirits, to remove grease, followed
by an application of Air-drying Black Enamel, Fed. Spec.
TP--521, type A, thinned with one-eighth its volume of
turpentine. Zic-dust paints (Fed. Spec. T'IP-P-641, types
I or 11) are also recommended for galvanized screens.

5. STEEL SUBMERGED IN WATER

Ioxtensive stndies have been made in recent years on the
problem of paints suitable for use on steel submerged in
water. Among eroups doing rvesearch on this subject are
various companies, including pignient. producers, the U. S.
Navy Yards, the U. S. Engineer District of the War
Department, the U. S. Maritime Commission, and the Ten-
nessee Valley Authority. Al the studies have shown the
importance of proper preparation of the surface to he
patnted and have revealed that priming paints that gice
cacellent service wnder ordinary atwospheric ceposure bay
be unsatisfactory when wscd on stecl swbuwieryed in wvater,
Likewise, paints that give good results in fresh water may
not. give good results in salt water and vice versi. PPaints
show a greater tendency to blister in fresh water than in
salt water.  Surfaces covered with a priming paint only
may appear satisfactory in immersion (ests but when top-
conted may prove unsatisfactory. -Thus, an attempt to
evaluate primers independently of topeoats is of question-
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should conform to the requirements established by the man-
ufacturer. Surfaces Lo be primed should be [ree from rust,
mill scale, 0il, and moisture. A shot or sundblasted surlace
is the most satisfactory. In no case should the primer be
applied to surfaces coated with un oil-base paint.

In heating the enamel for application, great care should
be taken to prevent coking, caused by local overheating, or
loss of volatile components, caused by general overlieating.
The maximum temperature to which the enamel can be
heated and the length of time that it may be kept in the
working kettles at this temperature are obtainable from the
manufacturer. The vuther narrow limits set. by producers
usually fall within the range of 325° to 450° I. The method
of applying coal-tar-base enamels is determined by the
character of the surfuce to be coated. They can be applied
either by pouring or by daubing with a palmetto {n'istle
brush. Although the temperature of the material to be ap-
plied depends chiefly upon the type of enamel used, 1t 1s
determined also by the nature and temperature of the sur-
face to be coated. The variation in these surface charac-
teristics often necessitates different temperature of applica-
tion for the same enamel,

The enumel should be applied only to clean, dry surfaces
that have been primed with a bituminous primer reconi-
mended by the manufacturer of the enamel.  Traces of
moisture, frost, or oil will prevent good bonding between
the primer and the enamel. If properly bonded to the
primer and metal, the enamel fractures within itself when
an attempt is made to clip it off with a screwdriver or
chisel.

Coul-tar-base enamels ave applied hot in a uniform cout-
ing approximately 1/16 in. thick. Steel surfaces coated by
daubing should be reasonably free from brush marks and
shiould show no tendency to honeycomb or pinhole. Pipe
linings or coatings applied centrifugally should present a
smooth surface, free from objectionable ridges, corruga-
tions, projections, and depressions.

(2) Cold Application—Coal-tar-base enamels for cold
application are composed of a processed coal-tar vehicle and
an inert inorganic filler (hinned with a solvent.  Although
heavy-bodied, these enamels possess thixotropic (see glos-
sury) properties and can be applied easily by hand brushing
at normal working temperatures. Because of its consistency,
this type of enanel when applied to vertical metal surfuces
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m one coat. up to a thickness of
shows no appreciable flow or sae
apphied at a spreading rate of :1;‘
under normal drying conditions, i
2E e to permit recoating.  This ty
for application dirvectly to dry cleq
cout 13 used, it should be one reco
facturer.

The second coat should be brush
strokes of the undercoat. A film bu
of several thin coats will offer bet
of equal thickness applied as a sing
coating is capable of withstandin
between —10° and -140° I® wit]
!I:)\\’l])g, sugging, or othesfwise losi
Fhe amount of volatile thinner used
usually makes forced ventilation ne
15 applied in closed places, and bec:
five and explosion, the enamel sho
fire or open flames.

A coating material of this typ
Na 1-05 of reference [14].

(b) VARNISH-TYPE P

Linseed-oil paints that give goo
steel exposed to the weather ure usu:
are not sufliciently water resistant
faces subject to Intermittent or
water. The vehicle for underwate
pure phenolic resin-tung ol varnis
length, with or without linseed o
vehicle is used in both the primer
coats.

Aluminum paint has been widely
Engineers, Upper Mississippi River
Department, as the topeoat on ste
water. This paint consists of o mixt
paste to 1 gal of varnish (a 25-g
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type of varnish. Other priming pa
various localities.  Tor example, g
obtained with primers of blue lead
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dust—zine oxide (with or without iron oxide) in suitable
plienolie resin varnishes.  The zine dust-—zine oxide pat
has given very good results in the Ohio River tests (steel
parts of the Montgomery Island Dam) near Pittsburgh
conducted by the Ohio River Division, Corps of Lingineers,
War Department. A pure blue-lead paint i a phenolic-
tung oil varnish likewise lias given good results as a prim-
ing coat in the Montgoniery D tests.

Another formula for a primer that has shown good re-
sults in fresh water is zine dust 25.0 b, zine oxide 4.1 b,
ved iron oxide (8 percent) 0.6 1, vehicle, LU gal of a 33-
gal length, 100-percent tung oil, pure phenolic resin varnish.
Lnother is red iron oxide (84 percent) 10 1b, zine chromate
yelow 2.0 1b, diatomaceous siliea 1.0 b, mugnesiam silicate
1.0 b, to either 1 gal of a 25-gal lengrth, 100-percent tung
oil, pure phenolic resin varnish or 1 gal of & 25-gal length,
50-percent tung oil-5U-percent linseed oil, pure phenolic
resin varnish.

Aluminum paint (2 b of aluminum paste to 1 gal of a
25-gal length, 100-percent tung oil, pure phenolic restin
varnish) has given good results as a topceoat on steel sub-
merged in fresh water, but the steel should be primed with
a special rust-inhibitive primer, such as blue lead, red lead,
or zine chromate before applying the alwminun paint.

Tn connection with the subject of painting steel sub-
merged in fresh water, experiments on puinting the interior
of steel tanks holding drinking water were carried out by
the Federation of Paint and Varnish Production Clubs and
the Engineer Board of the War Department. The most satis-
factory finish tested at Fort Belvoir, Va., was a baked ther-
moset{ing phenolic resin. Where baking is not possible (as
in the field) two paints have given good results. Oue is @
zine dust—zine oxide pigment in a 25-gal, pure phenolic-
resin—linsecd-oil varnish. The other is an iron oxide pig-
ment in a pure phenolic-resin-tung-oil varnish.  Prior to
painting, the steel is cleaned and then given a phosphate
pretreatment with the following solution::

Orthophosphoric acid (75 percent of TLPO) ... 12 gal.

Chromium sidfate (wiater soluble) ....ov.eees 25 Ib.
Monohutyl phenyl phenol sodium sulfonate

(APESKAD) o vvvveineriie e eenee 1% gal,
Ethylene glycol monoethyl (Cellosolve) oo, 6 gal.
Water (enough to make) ........ ..., reeen. 160 gal
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Paints apphied over steel which has b
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V. CARE AND PREPARATION
MATERIALS
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surface depends to a large extent upon
Painting materials at the time of
pats m proper condition; suitable sto
be provided. awreful mixing and the
will aid incobtaining a satisfactory fini
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1. STORAGE OF PAINTING MATERIALS

Paints, varnishes, lacquers, thinners, and other painting
material should be stored i well-ventilated places where
they will not be exposed to excessive heat, simoke, spurks,
flame, or direct rays of the sun. The packages should be
kept u'rhtly closed when not in use. DPowder paints should
be stored In moisture-proof containers.

Ready-prepared paints and pastes stored in suitable cans
or drums should be inverted every month to retard settling
of the solid matter. Ilowever, unpigmented liquid ma-
terials (linseed oil, for example) should be left undisturbed.

2. PREPARATION OF READY-MIXED PAINTS

Ready-mixed paints should be prepared for application
i places that are well ventilated and free from flame or
direct sunshine.

Small lots of ready-mixed paints can be mixed most
satisfactorily by “boxing,” a procedure described und illus-
trated in figure 2 [9].

When preparing ready-mixed tinted paint, about one-
third of the paint should be poured into a clean vessel. The
remainder should be stirred to a uniform consistency before
returning the portion that was removed. The entire quan-
tity is then ready to be boxed and strained through {ine wire
screen or cheesecloth.

Another method of mixing paint is to insert the unopened
can In a power-driven vibrator-type paint mixer for a
period of 3 to 10 minutes. DBecause the violent agitation of
this mixer tends to create many small bubbles in enamel
paints, it is recommended that they be mixed by boxing.

3. MIXING OF PASTES AND POWDERS

1t is important that powder and paste pigments be prop-
erly thinned if the desired effect is to be obtained.  Some

ygments furnished in paste form are to be mixed with oil
Ly the purchaser; others, such as resin-emulsion paints, are
to be blended with water.

(a) PASTES’

(1) Pastes-in-0id.—Most of the paste-in-o1l pigments can
be easily broken up by stirring with a strong wooden paddle

Paint Uanual
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in the origimal container, taking eave that no heavy sediment
is Teft i the bottom. 1 may be necessary, even after careful
stirring, to pour off’ some of the partly wixed paste into
another elean can in order to thoroughly break up the bot-
tom layer by more vigorous stirring. The part that has
been poured ofl can then be returned to the can and the
entire quantity again stirred until uniform.

The amount of paste necessary to make the desired
amount of paint should be transferred to a container tha
has a greater capacity than the total volume of the conm-
pleted paint. The required wnount of oil should be meas-
ured and slowly stirved into the paste. When about halt
of the oil Las been added, the mixture can be stivred readily
and the Tumps broken up casily. The remaining oil should
then be mixed with the drier and thinner and stivred slowly
into the paste. If two or more white-pigment pastes are
used to make the paint, they can be mixed in the proper
proportions before the oil is added.  After the paste and
oil have been combined, the paint is ready to be boxed, by
ihe method shown in figure 2, and strained through fine wire
sereen or cheesecloth.

Various shades can be produced by tinting previously
mixed white-base puint. The tinting paste should be thor-
oughly mixed with turpentine to a consistency similar {o
that of the completed white paint. This tinting lLiquid should
be stirred slowly into the white-base paint until a uniform
mixture is obtained. Care should be taken to use only the
winimum amount of tinting liquid.  When oil varmsh s
part of the vehicle, it is suggested that at least a part of
the thinner be turpentine and that the varnish be stirred
in after all other mixing operations have been completed.

(2) Resin-fneulsion Paints—"These paints are usually
packaged in paste form to be thinned with water approxi-
mately in the proportion of 2 parts by volume of paste to 1
part of water. Tt is suggested that the paint be boxed after
the ingredients have been thoroughly mixed. When manu-
facturer’s directions are given they should be followed, as
paste paints of dilferent companies iy vary n consistency.
If the paint is applied by spray, additional water may be
necessary.  However, the paint should not be thinned to the
point where more than two coals are needed to give adequate
hiding power.

e
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(b) PUWDERS
- Dry pigments are almost always
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being prepared, although in hot weat]
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liwflu_su cement-water paint tends
usedd, it is connmon practice to thin the
water when necessary to maintain th
1 ll_ol'u seets to be no serious objection
paint, provided it is done properly.
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Le stirred vigorously, as sometimes this operation restores
its fluidity.  Any additional water requirved should be added
in small amounts and thoroughly mixed.

(3) Casein-Powder Paints—Cold-water paints are also
packaged in powder form. Al types require the addition
of water and one kind (Fed. Spee. TT-P-22) is furnished
with @ “mixing Liquid”? composed of raw or boiled linseed
oil or spar varnish to be used in addition to the water.

exrERior.—Powder for exterior paint should be mixed
in the proportions of 90 to 100 1b of powder with 10 to 12
gal of water. The powder should be put into a metal or
enamelware container. Porcelain and galvanized iron are
very satisfactory, but wooden or unpainted iron mixing con-
tainers should never be used. The required amount of water
at 70° I should be measured carefully in a separate vessel
and gradually added to the powder in small portions, stir-
rving constantly. The mixture should be stirved vigorously
until it is of a smooth, thin, creamy cousistency suitable for
brushing, then allowed to stand 80 minutes before being
used. 1t is good practice to strain the mixed paint through
a No. 40 sieve but this s not essential.  The paint should be
used the same day it s mixed.

When mixing liquid in addition to water is used in pre-
paring the paint, it should be used in the proportions of
1 gal to 90 to 100 1b of powder with 10 to 12 gal of waler.
Two-thirds of the required volume of water at approxi-
mately 70° T should be put into a metal or enamelware
container. The powder should be added in small quantities,
stirring thoroughly between each addition until a paste of
uniform consistency is obtained.  After the mixture has
been allowed to stand for 30 minutes, the mixing liquid
should be gradually stirred in, followed by the remaining
portion of water.

IR0k —Cold-water casein-powder paints intended for
interior use should be mixed with water in the proportions
of 8 to 10 1h of powder with 4+ qt of water at approximately
70° F. The directions given for mixing powder and water

for exterior paints should be followed.

4, CARE OF BRUSHES

Before a new brush is nsed with oil paint or oil varnish,
it should be well shaken to remove loose haivs and dust,
and then carefully combed straight. A steel comb 15 recon-
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An ilustration of virious brushes in well-equipped paint
shops may be Tound in the Army Repairs and Utihties

Manual [15].
VI. SAFETY MEASURES

The application of paint involves certain hazards for
which adequate safety measures should be taken,

The National Bureau of Standards is not qualified to
answer inquiries concerning the relative toxicity of various
paints and pigments and detailed precantions to be used in
spray painting. Questions of this nature should be directed
1o the U, 8. Public Health Service, Federal Security Agency,
Washington 25, D. C.

1. FALLS

Most of the injuries sustained by painters are the result
of falls from scailolds or ladders. ~ Precautions that should
be taken for the protection of painters ave the sume as for
riggers, carpenters, and other workmen. IFor information
on methods of protection for workmen, see “safety Require-
ments for Excavation, Building, and Construction” [16].

1

2. FIRE

Oil paints, varnishes, and volatile liquids are flammmable
and should he kept away from five.  As a safety measure,
they should be stored in closed contaimers. In a well-organ-
izedd paint shop, paints, oils, and volatile liquids are stored
preferably in a fireproof roon. Muny paint manufacturers
print a statenent on the fabel of the paint cans cautioning
the user o keep the paint away from fire.

Rags used to wipe up linseed or other drying oils are
also a frequent source of spontanows combustion. They
should be burned or drenched with water and put in an
airtight metal-covered contaimer.

3. POISON

The volatile Tiquids (turpentine, mineral spirits, and
aasoline) used by painters are skin irvitants. Tcor this rea-
son. the frequent use of such thinners to remove pamt from
the hands should be disconraged to avoid dermatitis. - Pro-
longed inhalation of toxie fumes such as those emiitted from
henzol wsed in paint removers and carbon tetrachloride or

Daint Man
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VII. SAMPLING AND
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mens for record.  The purpose of
complinnee of the material with
purchase-contract specification. S
the fuctory, while loading or unload
trucks, or after delivery of materiz
specting a shipment of waterial i
whether it is in good condition and
according o good shipping proced
tspecting surfaces to be painted is t
aration is necessary before applyin
of mspecting finished work is to de
with the contract specilication,
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Precanutions should be taken to assure that the sampling
apparatus and the samples themselves are neither contiuni-
nated with nor altered by any extraneous matter not repre-
sentative of the lot being sampled.

A single package from each lot of not more than 1,000
packages should be selected at random as representative of
the whole. The seller has the option of being represented
at the time of sampling, and when e so requests, is furnished
with a duplicate sample.

Directions for sampling apply to liquid materials, dry
pigments, pastes-in-oil, and mixed paints. The tests should
be made according to the directions given in section F of
the applicable Federal specification.

(a) LIQUIDS: THINNERS, OILS, AND VARNISHES

Whenever possible, liquids in original unopened contain-
ers should be sent to the laboratory. 1f this is not practi-
cable, the contents of the container sampled should be
thoroughly mixed, making certain the incprporation of any
settlings. ~ A clean, dry, glass bottle or tin can should be
filled with not less than 1 gt of the sample, securely stop-
pered with a new clean cork or well-fitted cover or cap,
sealed, and distinetly labeled. When requested, a duplicate
sample may be taken from the sume package for delivery
to the seller. A third sample may be held for test in case
of dispute.

(b) PIGMENTS, PASTES, AND READY-MIXED PAINTS

(1) Dry Pigments—The package should be opened and
a sample of not less than 11b taken at random from the con-
tents. This should be placed in a clean, dry, metal or glass
container, sealed, marked, and sent to the laborvatory.

(2) Pastes and Ready-Mirved Paints—Whenever possi-
ble, the original unopened containers of paste or ready-
mixed paint should be sent to the laboratory.

When an original container of paint can not be sent to
the laboratory for test and there are no facilities for mixing
the material mechanically, a representative sample can be
obtained by the procedure for boxing paint. Portable
mechanical ‘agitators are useful for mixing paint, and can
be obtained in various sizes for mixing a gallon or a barrel
of paint.

Paint Many
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less than 1 gt placed in a <:Iu:n, dry
marked, and sent to the laborator
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2. INSPECTION

IField inspection of new work is for the purpose of ascer-
taining whether the paint is being used at the required
spreading rate, whether the work is being performed under
proper weather conditions, and whether the surfaces to be
painted are clean and dry. Moisture in wood and masonry
can be detected by meters.  Information regarding these
devices can be obtained from the manufacturer, including
William J. Delmhorst, 90 West St.,, New York, N. Y.
Raymond S. Tart, 7 Lincoln St., Jersey City, N. J.; L. A.
Milbrock, 732 N. Lombard Ave., Chicago, Ul ; and C. J.
Tagliabue Mfg. Co., Brooklyn, N, Y.

New structural steel should be treated with two shop
couts of inhibitive primer slightly different in color. 1t
only one coat is used, the metal should be cavefully inspected
as soon as delivered at the site, angl spot-coated with the
primer wherever necessary.  Within approximately 2 weeks
a second coat should be applied over the whole surface.

Pinholes or eracks in bituminous coatings can be readily
detected by means of an “electric holiday detector.” The
unit usually consists of a high-voltage transformer designed
to operate on a 105- to 115-volt, 60-cycle power line, and an
adjustable Tesla coil. A metal chain, band, or brush, which-
ever best conforms to the contour of the surface to be
tested, is attached to the discharge terminal of the Tesla
coil.

In inspecting the coating for defects, the metal chain,
band, or brush is passed slowly over and in contact with the
surface tested. The Tesla coil is so adjusted that at all
times there is a uniform corona (violet in color) discharge
between the metal chain, band, or brush, and the enamel
coating.  Breaks in the coating wre indicated by sparking
between the testing unit and the metal under the enamel.
Such units are obtainable from electrical supply houses,
especially those handling scientilic instruments.

In connection with the subject of inspection, a leaflet
issued by the National Paint, Varnish and Lacquer Associa-
tion, “Paint Bxposure or Complaint Report” 171, is useful
in the inspeetion of new or previously painted metal and

wood.  From this leaflet theve is reproduced the following

field-inspection report sheet :
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PAINT EXPOSURE OR COM

HISTORY
Location ... .. 00 0 0 L Irde
Lumber Used ..o 00 0 L. Build
Age of Steacture L oo Area

Applied on New or 'reviously Painted Suo
Condition of Old 'aint at Time of Paing
Nouth

Chalking ... .. ... ..
Checking
Cracking

Rlistering
Peeling
Fluking
Seuling

Type of Paint 'reviously Used
ete.

Reduction Made for Priming Coat ... ..
Kind of Paint. ... o oL
Reduction Made for Pinishing Coals. ...
Number of Coats Applied on Body .., ...
Number of Coats Applied on Trim. ... ..,
Weather Conditions at Time of Palnting.
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INSPECTION
Date sevessocsscenenancenanon Tuspector. .. .. e hereereaeeaasenn s
South West North Bast
General ADDCATUNCE. .. ... cvenen aaeen e e
DHSCOIOTALION + e oo et e e e
GLOSS v veenenvnernenecnas  cennvn  aaaaans . R
CHalKIDE o ovree e eeee emveee e e
CHOCKINE v oe i iaiiee veeiie e e e
CrackiD€ .oo.eeoviiian eerinaeeen e e
IFlaKing .oevieeininnnns FR P
Sealing oo e e e e
Blistering ..o et e e e e
Peeling coeevevenieneas e e .

Structural Defects Found Where Water Could Enter:

Window I'FAmes «.eeeeeesse-leaders cooieveanio oo
LOUVIES ....ovcsensnasssasscROOf Louis RRLEERREEEEEREERREEE
Wiarped Siding or Absence of Flashings or

Primn Boiards +eeeesseseses Defective Fluashings ...
Poor Drainage of Surface

WALEE . vneveerevnnsssssseWet Baseent oo
Lumber Siding Near Lack of Ventilation in

Ground ..o iiieiien Lo Side Walls oo
Were Siding Butts Leaded? ..o oo
T TR < RO

Moisture Test : Percentage of Moisture in Woodl at Tie of Inspection:

Where Failures are Bvident. o .ooo oo i i

Where Failures avenot Ivident. ... ..o oo ienne
Are Acid Factories, Smeliers or Other Industries Neav the Job?2. ... ..
Are Samples of Wood or Paint Films Available?. ..o oo
Location of Area from which Fils were Obtained for Laboratory

Examination ..... R R R R R

Result of Film lixamination:

Number of Old Coats....oveeveov e RERRREEEEEEE R
Adherence of Old Coats to Underlying Swrlface. .. .ooooovneonn
What Photographs were Taken?. ..o oo iiiiiiiiioi e

Paint Manud

VHI. PAINT FAIL

Paint failures are inevitubite, as n
List indefinitely.  In addition, the i
many buildings during the war has
of paint failures. Iror these reasons,
section of the manual 1s signilicant.
structions or suggestions can not take
and experience of the master painter
in aequiring a practical knowledge of
properly.

Before discussing paint failures :
it may be helpful to point out that, i
15 the least durable and Dlack paint
exposed to the weather; likewise, dar
more durable than hght tints. For
paint is more durable than a white pa
is more durable than a Jight gray;
(Ifed. Spec. TT-P-31a) is more dur
tan-colored paint. However, white ¢
reflect more light than durk-colored j
reflects about 80 percent of the light,
reflects only about 2 percent. The w
here indicates film integrity rather t
example, a medium-gray paint on tl
may change to light gray after prolor
owner of the house may feel that t
(from the standpoint. of appearance
rity of the {ilm may be unimpaired.

The cause of paint. failures may be
able surface preparation prior (o paint
application or unsuitable composition
be considered in avoiding failures ar
correct proportioning of materials fo
of adequate drying time between co
rates, and suitable weather conditions

There are other causes of puaint f
those listed above, such as constructio
fuulty maintenance, which includes ¢
too infrequent painting and the com
paints in a coating. These faults «
common sources of pamt failures.

Descriptions of some of the more ¢
failures and painting troubles with
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vemedies follow :  Lxamples of paint failures in Ay can-
tonments are shown in figures 3 to 22 and are nsed throngh
the courtesy of the Oflice of the Chief of Fngineers, War
Department.  Other illustrations of paint failures, fignres
93 10 31, were furnished by the Forest Products Laboratory,
Forest Service, United States Department of Agriculture,
Madison, Wis. The photographs shown at the end of this
chapter were made by F. L. Browne, of the Torest Products
Laboratory. 'The reader is also referred to the photographs
of paint failures shown in Federal Specilication T'T-P-141a.
1. ADHESION

The satisfactory adhesion of (he first cout of paint to the
wderlying surface is extremely important.  The suceess of
ihe paint job depends to a very large extent on the bonding
of the first coat to the foundation. Insufficient or unskilled
preparvation of the surface may result in defective adhesion.
Having the surface clean and dry, sanding all glossy coats
prior to applying subsequent coats, allowing suflicient. time
for each coat to dry havd (but no unnecessarily long) are
all important factors in promoting good adhesion.  In addi-
tion to suitable preparation of the surface, the priming
paint should be formulated for the particular surface to
which it is to be applied. To help obtain a satisfactory
paint job, the following Tederal specifications have been
prepared:

TT--20—For priming structural steel

PP-P-86—TFor priming strustural steel.

TI-P-25—For priming exterior wood.

TT-P-h6—TFor priming interior plaster, concrete, brick.

TP-P-641—Nor priming galvanized iron.

A wide vaviation will be found in the paint-holding
properties of woods in general wse. The woods which hold
paint longest and suffer Teast when repainting is neglected
are cedar, redwood, and cypress: next in order are northern
white pine, western white pine, and sugar pine; the third
group in order is Ponderosa pine, spruce, and hemlock;
the last group cousists of woods which have the poorest

paint-holding properties: Douglas fir, western lareh, and
southern yellow pine.

2. ALLIGATORING
~Alligatoring econsists of the development of interlucing
lines over relatively large arcas on a paint filn, siving the

IR S S

Daint Manual

appearance of alligator's skin (see lig.
gatoring is the application of a har
or varnish over a comparatively sol
ample, a flat white paint applicd oy
mg). The outer coat tends to oxidi:
drying, alter which it contracts and
the hard topeoat over the solt und
and consequent hadening of (he und
15 good practice to allow the primin
quent coats ol paint or varnish to «
long, before the next cont is applied.
Alligatoring miay begin as checking
l)l‘eukli‘muls to grow wider at the bot
top. The top coating contracts, thus
the undercoat.  In the (ypical extrenm
the “islands™ of coating between ing
notonly contracted in wrea but Lave |
:.md, consequently, often have hecome
mg may be cansed by the application
incompatible paints or by the appl
3111;13175,]3(;:\;:;1(11;;1)1{—Jlnln'egnulcd surlu
‘ 3. BLEEDING
Painting over knots (see figs. 6, 7
restnous wood ecauses o dissolving ac
resh - As a result, white paint Qrns
over creosote, bitumen, or colors solul
stain, for exaanple) likewise niay cause
to dissolve into the paint coat.” The "
surfnce with w sealer priov to applyn
made, quick-deyine, aluminum paint
'l)‘l’)\‘\'lltv'l;()l' paste to 1 gl of interior
TN 15 1) o erion et L
stertor work) is a
back creosote stains, Lituminons 1
;k;l‘fx‘ms; Rosin-free orange shellne v
TT-V-91a) is used in thin coats over
ing. In this comection, the reader js
previously been said regarding the sul
knots, - - e
Where resin has exuded from the wo
on the swrface or has caused alligutori
area should be seraped and s:nulepen
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place when a paint has very little elasticity, particularly
when a thiek coat builds up (see Chalking) with continued
repaintings. Certain paints are inclined to fail by eracking,
curling, and sealing, whereas others fail by moderate chaulk-
ing with or without checking. A surface on which the
paint fails by moderate chalking is the least serious type
of paint fuilire and the most economical for repainting.

Before repainting, the safest plan is to remove all sealing
paint by burning and seraping off. 1 some of the old paint,
is not removed, 1t will eventually scade olly taking the new
paint with it.  The degree of scaling of puint depends on
the kind of wood to which the paint is applied.  For ex-
ample, a paint that fails normally by eracking and sealing
may exhibit this defect fo 2 mininum extent on a wood that
Lolds paint well, such as western red cedar and redwood.
When applied to a wood that does not hold paint well, for
example, southern yelow pine and Douglas fir, the paint
may exhibit this defect to the maxihmum extent.

8. CRAWLING

Crawling is the tendency of a paint or varnish to form
a discontinuous film by drawing up into drops or globules
shortly after application and results from surface tension
caused by either the surface or the paint. Oil paint applied
at room temperature over a cold or greasy surface may also
ause crawling,  Others causes are the application of a
glossy coat of paint over a fresh elossy coat, particularly
when an outside house paint contains an excessive amount
of linseed oil; the application of paint or varnish over pre-
vious coats that are not hard and dry; the presence of moist
finger marks ou a surface prior to varnishing; the mixing
together of various brands of varnish; the use of varnish
that has become thick and viscous; the presence of a thin
filn of wax on the surface left by the use of liquid paint
removers; the application of paint in cold or foggy weather.

The remedies for nany of the above causes ure the elim-
ination of these conditions. 1t is best not to apply paint or
arnish in cold, fogey, or damp weather; undercouts should
be thoroughly dry before applying subsequent conts; if the
undercoats are glossy, they should be sandpapered. Rub-
bing the swrface with turpentine and steel wool before
applying the paint is helpful. If the piint seems to be sub-
ject to erawhng, brushing it thoroughly into the surface

Paint Manial

may correct the trouble. Tf such is the
of paint by spraying will ageravate (1

9. “FADING” OF (Ol

o l{(l)sf..lmlnfnl;. change color on prolon
weather. This may be o trae fading o
ioas the vesult of either a chemical ¢l
on_exposure to the weather or excess
lpi-unl. Some paints chalk unevenly
() ()ll('lly effect on the color, particul:
’1{]1 her paints chalk evenly and self-clea

s s the preferved (ype of “fading”
ot h})-('il”l‘(l fading of color ocenrs in sp
hil]l ace has not received sutlicient cout;
. N . e Thi 1 3 '
able primer. Fhis is one of the reasons

. p = | ’
fication T'P-P-25 was made available
wood primer,

"
I'he so-ealled fadi i 1
s 8O- wling ‘olor :
b Soealled {2 ln,’,, of color of pain
.” .Ll 0 1t spots” in the plaster
really due ariable sucti
'”ms e ‘lf» the variable suction or po
s, unpainted plaster should be pris
priouer (for exinnple, Fed. Spee. 171-1°-
subsequent coats of oil paint.
2N -
i T'he change in color of outdoor pain
dirt. Some paints hold dirt, whereas
the dirt by chalking (“self-cleaning™)
o . . . B . . = :
used in paimt, it will hold dirt. For exa
are made of white lead, using 100 1] of
!\‘:'l(']l pamnt with the addition of 3 gal of
lx\lu. ‘];’ 4 gad of oil I paint No. 2, and !
0. 3, on exposure (o the weather, pait
the most dirt wnd paint No. 1 ihe least
L’.”“'l.l.”'“(. remains unuswally clean is o
eeifie: TI-pP— pe .
: lp fication l.l. P10, type 1, Class B
- ]‘lhlll.l,\‘. contaming lead pigments will
wvdroger sullide in the atmosphere, T
Pears as abrownish or grayish film bed
llml’nlA lead sullide, This discoloration
out” with hydrogen peroxide.
Mllhlv\\' generally forms in Dlack splot
causing an unsightly change of color
Tairly common in the south. Commercia

e ———
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prevention or relarding of mildew are now available in
paste form to be added by the user. ) )

Copper and bronze fly screens cause unsightly diseolora-
tion on white and light-tinted paints.  The discoloration
is a result of corrosion products from the copper or bronze
and may be avoided by varnishing or painting the screens
before corrosion takes place (see fig. 12).

10. LOSS OF GLOSS

On outdoor paints the first sign of weathering is loss of
oloss, followed by chalking.  Doubtless, both ave difterent
aspects of the same defect and are brought about by the
same cause. (loss is produced by an excess of oil or other
binding material (linseed oil or varnish) and forms 2
smouth, glags-like film on the surface.  Air, moisture, and
sunlight cause these organic binding materials to detertorate
rapidly resulting in loss of gloss.  Among other conditions
aausing Joss of gloss are inadequate preparation of the sur-
face; insuflicient drying time between coats; paintimgin cold
weather, particularly if there is a sudden drop (20 degrees
FF) in temperature during the fall or winter months before
the paint has dried; incorrect use of paint removers and
alks {ine eJeaners on paint ; or exposure of the freshly painted
surface to frost, fog, or moisture. When t,he}'e 18 a possi-
bility of dew or frost, the application of paint should be
discontinued early in the afternoon.

11. RUNNING AND SAGGING

Running and sagging may ocur when the paint contains
too much oil or is applied too freely. If an old paint sur-
tace is tao glossy, the fresh paint may show sagging. A
method of test for running and sagging of a red lead paint
is given in Federal Specification TT-R-191a. A method
of test for the sagging of red enamel is given in Federal
Specification T T-E-b31a.

1

12. TACKINESS AND SLOW DRYING

As pointed out under “alligatoring,” each coat of paint
or varnish should dry firm and hard before a subsequent coat
is applied. Dirt am{milduw may collect on paint that dries
tacky or sticky. Slow drying may be caused by (1) insulli-
cient drier in the paint or varnish, (2) the use of poor qual-
ity linseed oil, (3) too liberal application of paint, (1)

Paint Manual

the application of paint or varnish o
15 not dry, (5) the application of pa
damp, wet, or foggy weather, and (
paint during cold weather.  Dark-c
black  (Fed. Spec. TT-1P-6la) and
TT-P-Tla) dry more slowly than v
paints.  If there is insuflicient dryin,
the topeoat may Jose its ¢loss, alligato
peel on prolonged exposure to the w
surfice is a common cause of tackine
~ Certain kinds of paints and varnisl
if stored too long in the original cont
more frequently to the “fast-drying”
arnishes than to the older types of
there is o possibility that paint is old
should be tested before use. 1§ the d
lost, a little paint drier should be add

13. WASHING
Washing is the leaching ont of the -
ment in a paint during rain storms.
occurs when a paint contains a pigmen
solyble or is converted from u water-
soluble material through chemieal ac
weathering,

14. WRINKLING

When a paint is applied too liberally
cold, dump weather, the top of the (il
leaving the paiut beneath this skin sof
the finished surface has a wrinkled ap)
and 22). To avoid this. each coat of
brushed out in a skilled manner, es
weather.  Also, it may be advisable to
of turpentine (about 1 pint to the gall
come this tendency. When painting i
to 50° I7), the weather forecasts shoul
When a marked drop in temiperature (¢
dicted for the evening of the day that y
painting should be discontinued carly i
sy event, paint should be applied b
10 2. m. and 3 p. m. during cold weathe

R
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1
Frovke 3.—South and cast sides of building shoiwe puint cracking and
scaling at gable cnd of building.
laint is ahout 4 years old and is applicd over soathiern yellow pine. Proteces
tion is given paint by overhunging eaves, which keep off direct sunlight N -
and rain, Frovwe 50 - Wood siding on wclich paint |
Just Lefore the photogr: . .
e . . T tograph wis tiken, the area
. :I,“ y.wm‘umn;:’ panl was found 1o be insecured
Ipped between thie paint il and the wouod.

painl be removed belore repainting.

Pevee 4.—Same building
Fieene 6.—Luilure of puint «

Paint generally fails worse on south wid east sides,

e ———————————— S —————
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i

G UR, —Allig 1y, erumbling o yaint over resin 8 reak
I CRE 8.— gatoring and erum 7 f

in frame of fly sereen.

DPaint Manual

F1eoRe 9.—Paint failure on exrferior wo
condensation of moisture within

Paint covering area shown on north side from w
bead Beihit, and trom northwest corter to lirst
condition.  The reason for (his is that showe
inside his arvea has metal wiall covering, whice
preventing condensation during colld weather. |
the rest of building developed alter lirst winter

ppical discoloration of Pl
Flace should be serubbed wit
alkaline ¢leaner, for example, trisodin
GU62 4L 16 B

Betore repainting
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Pliure 18.—Rut on puinted wood sic

Surface should not be repainted until siding is
the basic structural fault causing the trouble
case it was due to inadequate flushing at juncti

Ficure 12.—Discoloration of light-colored paint underneath
Ay screens, duc to the corrosion of the screens.

Screen wirve should be painted to avoid this troubte.

£€97610000-1'IN-0000




e [ B e TR

Puaint Manual

; - NE: , L \ i oo Y ST
: P 1 . . BN ) e . ———— N N
3 Bosead [ - o ‘tL .m h&‘m- g (s, 4 5'~~\pr w’
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FIGURE 16.—Wrinkling of

Wrinkling oecurred during application of paint
Yours of exposure,

Fraure 15.—Close-up view of cracking, curling, and scaling
of puaint on southern yellow pine.
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I1GUuRE 23.-~Typical alligatoring of finish coat of dark-brown paint

(soft type) applied over white puint (hard type). Freure 25.—Typical exumple of “‘cur
cracks,

Compare with fgure 31,

FIGURE 26, —Checking and crumblin,
southern yellow g

Flruvke 24.- -Additional cxample of alligatoring of puint.
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1 . " ) Yieuke 20.—Blistering of pa
L Ficure 27.—Frample of alligatoring.

P Satisfuctory service may be obtained only by removing all old paint
t . before repainting.

Siding on the left was covered with thie

that on the right, with two conts of
porimes
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g IM1cere 28 —~Checking, cracking, curling, and fluking of paint on FIGURE 30. —JlluﬂtormJ l
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B S . ‘ - - - " h-,—*

Ry .‘U
' .

cout of whiw'};dint (har—il

FIGURE ST —Typical alligatoring of finish .
type) applied over durk-red paint (soft type).

Compure with figure 23.

Puint Manu

IX. BULKING VALUES OF PK

The following tabulations, with
duced from Circular 667, Bulking
1943), 1ssued by the Scientific Sect
nish & Lucquer Association | 138].
ture for these tables is 15.5° C.

1. PIGMEN’

The bulking values of such pigment
yellow and irvon oxides vary rather wi
used in osubstantial percentages in oa ¢
tints or solid colors, their actual valu
obtained from the producer.

Also, the large number of organic ¢
so widely in type and bulking value tl
importaut oues have been included.

L J
Pigment

Aluminum bronze, standard ..........

Aluinum bronze, lining . ... ooveenn..,
Aluminum paste, 65% solids ......c0vu..
Aluminum hydroxide .......ccevnen...
Aluminum silicate .. ...
Autimony oxide (8SbyOg) covevvninn... ..
Antimony sulfide (..o 0 00 oL
Barimiu carbonate ........... e,
Buarium sulfate (barite) ..............
Bariuwin sulfate (blanc fixe) ......... \
Basic lead carbonate ... . ... ... e
Basic lead sulfate ... .. ... ... .. ...,
Black iron oxide ......................
Blue lead ....... e
Cadmiuin red lithopone ................
Cadminm yellow ., ... ... ... ... .....
Caleium carbonate (chalk) ............
Caleiwn sulfate, anhydrous ............
Calcium sulfate, hydrated .............
Carbon black ...ooiiiiiiiiiiiiieniin.,
Clay (Ruolin) . .oovuerreeennerieennnn.
Chrome green, light ... . 000ien.....
Chrome green, medium ................
Chrome green, dark ..o ieiieennenn..

Chrome oxide ........
Chirome oxide, hydruted ..ovuneeenenn..
Chrome yellow . .......... e e
Chrome orange ........... Ceseanesenns
Chrome orange, molybdate ..... P
Cobalt blue ................ tasseceans
Copper bronze powder ... ... e .
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l
t
Gallons Pounds : [
per per Specific
Pigment pound gallon gravity L Pigment
Cuprous 0Xide ......ceevnsncerssssnsssas 00207 48 28 5.79 Toluidine red .. .... e e
Dintomaceous €arth ,ioveeeisssssesssene U520 19.24 2381 TUSCAIL TOU L i isisenannennsonnennnns
Gold bronze powder coooiiiiiianeenseeens O1HO 66.6-4 8.00 Ultramarine blue +..vvevveivneienia.....
Graphite ...... S PP 35 3 § 1849 pALL Umber, burnt ....ooiiieeio. ... .
GUIBHEE'S LRI o iiiirecrerasonensassenss 0352 28.41 3.41 Uwber, raw ..., e eeereear e aaan
Hansa yellow ..., D | ] | 12.33 1.48 ‘) Van dyke brown ........... et
Indian red (98% l"e,(),) F AR | X2 111 4257 5.11 Venetian red (40% Fe, () ... ...,
Iron blue (prussian) .....coeveevreeeaan. 608 15.24 1.83 Venetian red (209% Fe,Oy) ....vveeva.....
Iron oxide black ........ ... ..., ceee. 0204 30,32 4.72 White lead, carbonate oo.oiivvevinn,....
Iron oxide, red or hruwn 97% Fe,O8 o.ae. 0235 4257 51 l ! White lead, sulfate ..., et
Iron oxide, red or brown, 70% Ke,O; ..., L0292 34.64 111 ' Whiting .................... e
Iron oxide, red or brown, 409% FegO, ... 0324 30.40 365 Zine chromate (zine yellow) . .....00uu...
Iron yellow, natural .. ..oevuvonvennaenss 0353 2832 340 Zine chromate (temwy)
Iron yellow, synthetic «.ovveiverecvannass 0304 32,90 3.95 Zine dust . P eeeen e
Kaolin (ClAY) orveererrninensnanasnneass 0162 21.066 2.60 . chmmlv .................
Lampblack ..... S | 11 S £ ) 178 ; Zine oxide (59 leaded) ........ e
Lead, metallie (.)O 10 paate) tevavesssenss 02060 39.98 4.80 . Zine oxide (359% leaded) e .
Lead, titanate ..........coivisvessnaesess 016G 6008 7.32 i Ziue oxide (50% leaded) ........ R .
Litharge ......oiiiirirsarannsvsnnenasss )27 78.64 9.44 Zine sulfide ... L. . P .
Lithol red ....... O (41 13.08 1.57 Zine sulfide—barinm e .
Lithopone, regular .......cveveveessoeaa.. 0279 35.82 4.30 ! Zine sulfide—calcivm ..o 000 0oL
Lithopone, titanated ... .oveiivnneceseeas. 0282 35.40 495 Zine sultide—magnesium ..., 0.,
Magnesiutm carbonate .......ovieuenaee.. OU63 15.08 1.81 X Zivconivm oxide ... e
Magnesiun silicate .......o0veviens veeen. 0421 23,74 2.85 ‘
Mercuric oxide ........ D | ) XU 1} 92.80 11.14 2. OILS
Metallic DFOWI ©ovevvevarerrnneeannens. 0304 3200 3.95 - . )
Mica ........ AR { & % 1 23.57 2 83¢ I'he scope of this table will sullice fo
Mineral DIeK o ovuvvereunneesinnenenaas. (H80 2083 2.50 Patented oils are not included us their types
Molyhdute orange ...ceeseenecensvensresss 0207 4831 5.80
Ochre ....... Ciesteerecssreresssccscssees 0400 24.66 2.96
Orange miNEral ...vovvvvienienvasensness 0136 7353 8.82 Oils
Paura red ....ocovvvnnnnn TS | 18 | 1233 1.48
Para red (15% on CaC0;5) v vvveiercnnnees 0104 20.24 243 Castor ............
Para red, chlorinated .........o0vvenien.e 0770 12.99 1.06 Custor, debydrated . oiiiedeninnn...
PAris groen ........... Lo LT osm 26.99 304 1 Castor, dehydrated, Z3 .....0.vennvunn...
Phthalocyunine blue ....vvvevnevsnoeansss 0770 12.99 1.50 Cottonseed ............coiina.... ..
Phthalocyanine Ereel ..oeeev.eevecescsees 0007 16.74 201 Fish— (see also Menhuden, l'1thu1 (] mnl
Prussian blue ....cvievverrenneivneennss 0606 15.24 1.83 ! Sardine) ..... e
REA 10U +onrvenrenneansrsnnssnsenneenss 0136 7353 8.82 ' Lm\eed raw or bolled....... ......
Sienng, burnt .. iciiveesiicniarraarsees 032G 30.65 368 Linseed, blown .........
Sienna, raw ....... eteereerrerenseneesss 030D 27.41 3.29 Linsecd, heat-bodied, B.........coou..s.
Silica, quartz ...... freieenreriareraneees OAD3 2207 245 Linseed, heat-bodied, Q.......ooveiiiuiia,
Silicat, AintOMACEOUS o veuvrrnrnrerrsoanses 0020 1024 231 Linseed, heut-bodied, Z and higher ........
Slate flour ........ PRI 1 & 2143 B ¥ 2.80 Meuhaden ........ e,
Tale (magnesium silicate) . ... ... cereeee. 0421 2374 2.85 Oitielea, Taw ... iiiieieen s,
Titanium-barium (259 ) anatase ....vove. 0279 36.82 4.30 Oiticica, liguetied ........ ceceriedienean
Titanium-barium (30%) unatuse ......... .0283 35.31 4.24 i Perilla cooviiiiiiiiii i,
Titanium-caleinm anatase ... .. .... ceree.. 0384 26.07 313 . Pilchard ... i i
Titanium-caleium, rutile ........ ceeereens 0369 27.07 3.25 ' Sardile vvusiieirteeneieniinrieenacnn...
Titanium dioxide, anatuse (... ...cvveeee. 0309 3282 38K SOYDRAIL o vreiiient e eennneennonaansnn.
Titanium dioxide, rutile .........cco0eee.. U286 35.00 4.20 Tl e e e e
Titunium-wagnesium ........ e, 0387 25.82 3.10 ! Tung ...... e e e
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3. SOLVENTS '
In addition to the liguids in this list, a hirge number are not in- .
cluded.  The selvents not included are specialties used in relntively Solvents

small amounts and it is hoped that their omission will not detract

from the usefulness of the table. Nuphtha, V. M. & P.—

Gallons I'ounds Approx. distn. range, 100° to 160° C.....

« . Nitroethane
per per Specific trosthane ..o
Solvents pound gallon  gravity ..ll\{i\llll:)ll(ll“)itlbu)l::u’ ...........................
v Acotone .. .......... .. 01514 661 793 Petroleam spirits—. T
: "'A’“Y: “;’”‘;‘t? iigg ;*f:’ 278 A[»(;l:()x distn. range, 150° to 200° ¢
n-Amyl aleohol Lo it L1 25 BT cox dist e 1809 to 9RO (1
lienzene, industrially pure .......ooov.... 1363 7.33 880 I'im)l:.li(l)x- distn. range, 180 to 250° C...
n-Butanol ... et PR L 6.76 812 Toluene industrially o - T
ABULY] ACOtLE st i 1370 730 876 ‘ .};.’i').‘,:','::;.;,1,;';,’;';;{;“‘” PULE wovvvenenneene
| see-Butyl acetate ... ... i eeiens 1393 718 862 Turpentine RO
j Butyl Tactate . ...oveeiunnininnn veeens 1233 8.11 o974 Xylene, B o ono
: Carbon tetrachloride .............. . 0750 13.33 1.600 ! Trrrrrrerrrrmr ey
Vi © CycloDeXanone .....e.eveeereeenenans vee. 1270 7.87 045
1 Dincetone alcohol «.uyveeeennee.n. e 1276 T84 041 4. RESINS AND OTHER F
| : Diethyl carbonate .............ooui Lol 1232 812 RU6 Most of the syn ic resins & lmoee
| Diethylene glycol monoethyl ethier ........ .1213 825 000 iom) o o vy o iy o thar
| DIPEentene . ..ceivieviiiereeearinareesns 1396 7.16 860 attempt to classify themn would be mislea
Ethanol, 95% ..... Cereaaaeiees RERRER 1471 6.80 816 \ have been entered have been assigned maxi
Ethanol, SD. 1 ..o oiiieiae, vese. L1473 6.79 815 i and the user of these tables should obtain
Ethyl acetate ...t 334 7.50 00 the producer.
Ethylene dichloride .............ccceveen 0052 10.50 126 1n the few cases that have been investig:
}«:thylene glycol monobutyl ether ..... .]?31 751 .‘.)9.’. : ! values of filmogens in solution differ fro
Ethylene glycol monoethyl ether ......... 1289 7.76 031 ‘ Assuming no change in the bulking value «
Iithylene glyeol monoethyl ether acetate... 1233 8.11 O74 ‘ filmogens oceupy less volume in solution t
}?3‘3’;“'“9 A'"}"“ll l“"“‘"“‘ilthllfl S‘“er e }‘]3;3 - gg*:) 1-8‘;6 ‘ for the cellulosic filmogens given in the i
sthylene glycol monomethyl ether acetate.. . . X heir s ion i ienl solve ;
' EADYD TACERTE . oovevrsnsenesnennennannns 1166 858 1.03 | fo their solution in typieul solvents or sol
i Hexahydrophenol ......... P 1261 7.93 952 !
‘( Isopropanol ....... e et 1520 6.58 790 ‘
i ) Kerosene .......... eesiassrans PR 113 V) (34(52 795 ' Resins and other filmogens
1 Methanol ...... e arara veeo. D14 6.61 793 :
| Methyl acetate ... iieenranns 1322 - 7.56 008 : AcCroides ..ot e
: Methy) acetone (48% acetone, 28% ethyl i ALKYd ot s |
:‘ acetate, 249% methyl aleohol) ..., .. d444 6.92 831 ' ]
!, Methylene chloride .............. e 0903 11.08 1.33 . Asphalt, oxidized petroleum ............. 1
I Methyl ethyl ketone ..............cuvnn. 1491 6.71 805 ] ' ‘|
M Methyl isobutyl ketone .................. 1499 6.68 802 : Asphalt, steamblown petroleum ..........
\ Mineral spirits—
( Approx. distu. range, 155° to 200° Q,.... .1625 6.56 81 BeeswaX . .oioiiiiiiiiiii i
Approx. distn. range, 180° to 250° C..,.. 1477 6.77 .813 : Candelilla wax ..... P
=) Naphtha, aromatic petroleum— | Carnauba Wax . ..o.aiiiieiiii i iiiiiine s
8 Approx. distn. range, 90° to 150° C..... 1501 6.66 .800 I CRSCIM o e ier et inetnenannenns
=4 Approx. distn, range, 135° to 1800° C. . ... 1421 7.04 845 | Cellulose acetate ... ... ..o eninennean.
1 Approx. distn. range, 170° to 220° C..... 1380 725 870 ! Cellulose acetate-butyrate ...............
Z, Naphtha, lacquer diluent ... .0, . 1626 6.15 138 | Cellulose nitrate ....... ... ocviuennn...
E Naphtha, solvent— 4 Ceresin . ... o i e i
§ Approx, distn. range, 130° to 155° C..... .1398 7168 860 H Chlorinated diphenyl, 65% chlorine .......
g Approx. distn. range, 150° to 200° C, ) : Chlorinated rubber . ... ... .. oL
=4 T N RO 1380 705 870 l CONEO e oo
S Heavy, wire enaiuel solvent ........... 1201 7.70 L0930 \ CONEO ESLeL it v iiea e e
\©
2
]
ek
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Gallons Pounds

Galtons Pounds

per
Resins and other filmogens pound
CUINATOBE Lo it et ia et nens 0.1112
Damar ... e e e 1143
Bast India .....ooo i, 1165
Blaterite v.ueueinieieen i neina, 1166
ISSter gUum ... e e 1062
Iithyl cellulose .................. ... ... 1035
Gilsonite ... . i it 1143
Kauri ..., 1165
Luc ..o e 1000
Manila ..ot i 122
Mastic ..ooiiiiiiiiiiiii i i S22
Melamine ... oo 0084
Parafli ... i i e e e 1349
Phenol-formaldehyde .................... % }(1’:;((; to
Pontianak ........ ... ... ... o L a2
Rosin ... i 1112
Rosin, limed, 4 to 6% Ca ................. 1091
Urea-formaldehyde ...................... L0V61
Vegetable oil pitch ... oo 177
Vinyl oottt i e e e e 090
Zinc rosinate, 6% Zn ... ... oL Q044
5. PLASTICIZERS
per
Plasticizers pound
Benzyl benzoate ............ccc...0.o... 0.1062
Blown castor oily 0 ... .ooviiieinnnea ., 200
Blown castor oil, 26 . ................... 1166
Butyl acetyl ricinoleate .................. 277
Butyl phthalyl butyl glycollate ........... 1091
Butyl stearate ..o 1396
Camphor ... . i i e L1200
Diamyl phthalate ............ . ..covou.. 1166
Dibutyl phthalate ...... ... .. ... .o, 11438
Dibutyl sebacate .............cc0ueun.. 277
Dibutyl tartrate .............c.cc0teuennn. 1112
Dibutoxy ethyl phthalate ............... 1201
Diethyl phthalate ....... ... ... 0000 1072
Dihydromethyl abietute ................. 1166
Dimethyl phthalate ., ... .. .. ... ..., L1009
Iithy! phthalyl ethyl glycollate ........... 1016
Methyl abietate ... ... ... .. . L A7
Methyl phthalyl ethyl glycollate .......... 0980
Toluene ethyl sulfonamide .............. 1009
Tributyl citrate .......ocovieevineinenenn 1143
Tributyl phosphate ..................... 1225
Tricresyl phosphate ........... crrieiaees A017
Triethyl citrate .............. hiaeeen . 1003
Triphenyl phosphate ... 00 1009

per .
gallon

9.00
895
8.66
8.08
0.41
9.66
8.75
8.66
10.00
8.91
8901
10.16
T.41
8.58
10.00
8.91
90.00
0.16
1041
8.50
11.08
0.58

per
gallon
9.41
833
8.08

Specific
gravity

1.08
1.05
1.04
1.03
1.13
1.1¢
1.05
1.4
1.20
1.07
1.07
122

.89
1.03
1.20
1.07
1.08
1.10
1.25
1.02
1.33
1.15

Specitic
gravity

1.13
1.00
1.03

04
1.10

86
1.00
1.03
1.05

04
1.08

03
112
1.03
1.19
1.18
1.03
1.22
1.19
1.05

08
1.18
1.14
1.19

Paint {
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[13] American Water Works Associntion standard specification (1A.5
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steel water pipe.  (American Water Works Association, Inc.,
500 IMifth Avenue, New York 18, N. Y, 1940.)

[14] Navy Department Bureau of Yards and Docks, specification for
bituminous couting of steel surfaces No. 34Ybh (1043).
(Bureau of Yurds and Docks, Washiongton 25, D, C.)

[15] Repairs and utilities manual, RU 0603.04. (Office of the Chief
of ngineers, U. S, Army, Washington 25, D. . This manual
is on tile at all U. S. Army posts.) !

[16] Safety requirements for excavation, building, and construction,
sections 8305.01 to 8306.08 (Construction Division, Oflice of the
Chief of Engineers, War Departiment, Washington 25, ). C.).

|17} Paint exposure or complaint report (Natienal Paint, Varnish
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[18] Circular 667, Bulking value tables, September 1943. (Sclentific
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2. ADDITIONAL REFERENCES

The following list of references gives additional informa-
tion on paint and painting materials. Ifederal Specifica-
tions are priced at 5 cents a copy unless otherwise indicated
in the Federal Standard Stock Catalog. Request and remit-
tance for them and for the following publications where a
price is indicated should be made to the Superintendent of
Documents, Government Printing Office, Washington 25,
D.C.

Letter Circulars and TIBM Reports may be obtained free
of charge from the National Bureau of Standards.

(a) BUILDING MATERIALS AND STRUCTURES REPORTS

Rolla E. Pollard and Wilbur C. Porter, Methods of investigation of
surface treatment for corrosion protection of steel, NBS BMNS8
(1938) 10¢.

Hermuan V. Cottony and Richard 8. Dill, Solar heating of various
surfaces, NBS BMS64 (1941) 10¢.

Rolla E. Pollard and Wilbur C. Porter, Surface treatment of steel
prior to painting, NBS BMS44 (1040) 10¢.

Cyrus C. Fishburn and Douglas E. Parsons, Tests of cement-water
paints and other waterproofings for unit-masonry walls, NBS
BMSU5 (1943) 15¢.

Wilbur C. Porter, Painting steel, NBS BMS102 (1944) 10¢.

e a s  haae s n————

Daint Marnua

(b) LETTER CIRCUL

Acid-proof coatings for concrete surfaces,
Bluing of iron and steel, NBN LCG30 (194
Care of floors, NBS LCT6G4 (1041).
Color charts: A descriptive list, NI3S Lt
Color harmony, NBS LCH25 (1938).
Color and legibility, NBS LCT730 (1)43).
Conservation of linseed oil in paint, NBS
Control of hunmidity by saturated salt sol
Corrosion and protection of underground
NBN LCHZ1 (19388).
Corrosion in soils, NBS LCU89 (1942).
Dampness in masonry walls above grade,
Drainpipe cleaners or solvents, NBS LCTHt
Finishes for concrete floors, NBS LCT68
Inside wall paint for chemical Jaboratorie:
enamel paint), NBS LC489 (1937).
Luminous and Huorescent paints, NIBS I.(
Outside house painting, NBS LC603 (1940
Paint, varnish, and bituminous materials
of the staff of the National Bureau o
Federal Specifications, NBS LCT95 (14
Paint and varnish removers, NBS LC749
Painting exterior walls of porous masonry,
Painting Plaster, NBS LC304 (1038).
Painting of steam and hot-water radiators
Painting Steel Potable water tunks, NBS I
Painting of structural metal (steel, galva
copper), NBS LC422 (1934).
Paints and other protective coatings for tir
'aints for swimming pools, NBS LCT46 (1!
Polishes, NBS LC753 (1944). -
Protection of track-scale parts from corros
Protective coatings for underground pip
(1038).
Retinishing wood furniture, NBS LCT748 (1!
Reflectance of paints and pigments, NBS
Salt-spray test (for metal corrosion), NBS
Sources of information on paint and rela
(1941).
Specifications for paint for use on railroa
(1922),
Spray painting, NBS LCT73 (1944).
Sweeping compouiuds (also known as “floor
NBS LC764 (1044).
Tests for nonmetallic protective coatings f
LC480 (1936).
Wood and shingle stains, NBS LC464 (193(

(¢) SIMPLIFIED PRACTICE RECO

aint and varnish brushes, R43-28, 5¢.
Color tor school furniture, R111-30, Hie.
Paints, varuishes, and reluted products, R
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Color code for marking steel bars, R166-37, 5Hi¢.
Color marking for anesthetic gas cylinders, R176-41, 5¢.

(d) TECHNICAL INFORMATION ON BUILDING MATERIALS

Aluminum paints, NBS TIRBM43 (1937).

Federal specification paint pigments and mixing formulas, NBS
TIBM33 (1036).

Federal specification ready-mixed paints, semipaste paints, and mix-
ing formulas, NBS TIBM34 (1946).

Miscelluneous paint drying oils and paint driers, NBS TIBM45 (1037).

Paint drying oils—1linseed, NBS TIBM44 (1937).

Itint pigments—~black, red, and lakes, NBS TIBM31 (1936).

Paint pigments—white, NBS TIBM30 (1936).

Paint pigments-—yellow, brown, blue, green, and bronze, NBS TILIIM32
(1936).

Paint for priming plaster surfaces, NBS TIRM11 (1936).

Painting of ferrous metals, NBS TIBM28 (1936).

Painting plaster, NBS TIBM18 (1930).

Preparation of paints from paste and dry pigments, NBS TIBM33
(1936).

Preparation of paints from semipaste paints, thinning ready-mixed
paints, and preparation of wuter paints, NBS TIBM36 (1936).

Shellae, NBS TIBM48 (1937).

Yarnish and lacquer, NBS TIBM47 (1937).

Volatile paint and varnish thinners, NBS TIBM46 (1037),

Wood and shingle staing, NBS T1BM49 (1937).

(e) COMMERCIAL STANDARDS
Colors for sanitary ware, CS30-31.
Cotors for Kitchen aceessories, OSG2-38, §¢.
Colors for bathroom accessories, CSG3-38, O¢.
Artists' oil paints, CS08—12, 5¢.

X1. GLOSSARY OF SELECTED PAINT TERMS

The purpose of this glossary is to assist the reader in
becoming better acquainted with the definitions and expla-
nations of a limited number of terms currently used in the
field of protective coatings. No attempt has been made to
cover the entire field. Ttor those interested in the definition
of terms not included, the following references used in pre-
paring this glossary are suggested:

Wehster's New International Dictionary, Second Hdition, unabridged.
Standard Chemical and Technical Dictionary by H. Bennett. Chemi-

cal Publishing Co., Ine, New York, N. Y.

The National Paint Dictionary, by J. R. Stewart. Stewart Reseurch

Laboratory, I'rancouia, Va,

Laint Uu

Irederal Specification 1VI-P-141a, P'ai
Inted Materials; General Specitics
Methods (20 cents, Superintendent

Detinition of Terms Relating to Paint,
Products, AR TAL Standards, 1942,
Testing Matevials,

Acid number—A value obtain
cte.; the number of milligrams
required to neutralize the free f:
substance.

Alhali-refined oil—Drying oil
duce its acid number,

Alkeyd resin—A group of synt
ing polyhydric aleohols, such as
with dibasic organie acids such a:
and sebacie. A modifying age)
impart certain properties. Sone
semidrying, and nondrying oils; |
ural resins such us rosinj synthe
stunces.  An average alkyd resi
about 50 percent of modifier sucl
30 percent of diabasic acid, and
aleohol (see glyceryl phthalate).

Aromatic—Derived from or ¢
ence of the benzene ring—as appli
organic compounds—muany of wh

Bénder—The nonvolatile porti

Bleeding—When coloring mat.
or an undercoiat works up into suc
to them a certain amount of colo

Blistering—TFormation of bubb
{ilm, usually caused by moisture |

Bloom.—ITaze or clouded effect
face of dried enamel or varnish,
film.

Bodied linseed 0il —Bodied 1n
thickened by lieat treating or bl
“body” or consistency. It muay b
grees of body or viscosity, indicaf
scalo Dy letters of the alphabet.

Lody cout.—Intermediate coat ¢
ing or tirst cout and the linishing,

Boiled linseed oil.—Raw linseed
h the presence of metallic dryin
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method consisted in heating the oil by direct fire to a tem-
perature of about 550° I, at which point oxides of metals,
such as red lead, litharge, and manganese dioxide were
added. More modern methods add soluble driers, such as
resinates, linoleates, and naphthanates of lead, manganese,
and cobalt, to the oil, which 1s heated to lower temperatures
than jn the older process.

Boot-topping paint.—A water- and weather-resistant ma-
rine paint used on the boot-topping area of vessels. The
boot-topping area is that area on the exterior of the vessel
extending from the light-load water line to 6 in. above the
full-load water line.

Builders’ acid—An acid prepared on the job by adding
1 part by volume of muriatic (hydrochloric) acid to 4 parts
Ly volume of water. The solution, which should be mixed
in & wood pail and applied to the surface by means of fiber
serub brushes, will remove mortar stains from brick,

Bulking value—Void-free volume of a unit weight of
material expressed as decimal fraction of a gallon per pound.

Calcimine—~A wash consisting of a mixture of whiting,
glue, china clay, and water (see Fed. Spec. T'T-C-96).

Chall:ing—A plienomenon of paint coatings manifest by
loose powder coming from the film itself, at or just beneath
the surface. .

Consistency.—Relative firmness, limpidity, body, or resist-
ance to agitation or deformation of a coating material in
bulk.

Copals—A group of resinous substances exuding from
various tropical trees. Copaul is collected from living trees
or is dug from the ground as a fossil.  The main sources are
Kast India, New Zealand, and Africa. Some of the resins
are amber, congo, kaurl, manila, Pontianak, West India
gum, and zanzibar.

Crazing.—A type of paint failure consisting of minute
interlacing cracks on the surfuce of a finish caused by un-
equal contraction while drying,

Cut.—'The dispersion of a certain number of pounds of
shellac or resin per gallon of volatile liquid. For example,
a 4-1b cut of shellac varnish contains 4 1b of dry shellac and
1 gal of alcohol.

Drier—A. composition that accelerates the drying of oil,
paint, or varnish. Driers, usually compounds of metals, are
available in solid, paste, and liquid form.

Paint Munua

Drying oil—An oil which posses
the property of readily taking up o
changing to a relatively hard, tough
exposed In a thin {ilm to the air.

Efflorescence—A white powdery
brick walls and similar masonry s
moved by builders’ acid before surf:

Emulsifier or enudsifying agent.—
cal nature that intimately mix and
terials ordinarily Immiscible, such a
duce a stable finished emulsion. Tl
double task of promoting the emulsi
g the finished product. Some ex
agents are alkall soaps (sodium
oleate) ; metallic soaps (aluminum
oleate) ; amino soaps (morpholine
(Turkey red oil) ; and casein (the na
and stabilizer in milk that keeps the |

sitied).

Fuamel—A paint that is charact
dry to an especially smooth, hard, glo

Film integrity—The serviceabilit
may be described by (1) the appeara
coloration by dirt, loss of gloss, fad
hide, chalking, and checking visible
least 6 £t, and (2) film integrity : cra
and scaling of the film or discontinui
bare the underlying surface.

Filmogens—General word for fi
such as linseed oil and varnish resin:

Foots—Slimy mucilaginous matte
sonie oils when they stand for a long

Form lucquer—Thin varnish or la
crete forms to prevent the concrete
forms.

Garnet paper~—Similar to sandpuy
sund used for making garnet paper i
as that used for jewelry but of more
ally dark claret in color.

(7lazing.—QOperation of setting win
Also, the process of obtaining Tiffan
tive effects on walls by the applicatis
ment colors-in-oil such as sienna, |
brown, thinned with flatting oil (Fe
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(loss ( luster, sheen )—The property of a surface by which
it reflects light specularly. Painters use the terms Aigh,
enamel, or mirror to indicate the highest gloss or luster; and
semigloss, egyshell, and flat to indicate decreasing degrees
of gloss in the order given. ‘

Glyceryl phthalate resin (alkyd )—A synthetic resin of
the alkyd group, used principally in paints, varnishes, and
lacquers; sometimes called pht]m‘);c alkyd resin. It is made
by reacting glycerin and phthalic anhydride. The alkyd
resins as a group are made by reacting polyhydric aleohols,
such as glycerin and the glycols, with dibasic organic acids,
such as phthalic, maleic, succinic, and sebasic.

Grum.—Viscous vegetable secretion that hardens but, un-
like a resin, is water-soluble; name often applied in the var-
nish industry to natural vesins, as, for example, kauri
“gum.” A more appropriate term is “gum resin.”

Hiding power—T%he power of a paint or }mint material to
obscure the surface to which it is applied. In Federal speci-
fications this property is expresses in terms of square feet
per gallon.

lodine number—1In the analysis of oils, fats, ete. the num-
ber of centigrams of iodine absorbed by 1 g of the substance.

Kauwri veduction test—A method of determining the rela-
tive flexibility of certain oleoresinous varnishes by using a
solution of properly treated kauri resin in turpentine. (For
details, see Fed. Spec. TT-P-141a, Method 415.)

Krebs units—Arbitrary values representing viscosity or
consistency of paints based on tests with the Krebs-Stormer

viscometer,

Lacquer—The term indicates a coating material that dries
by evaporation. The many types include cellulosic lacquers,
Chinese lacquers, sanitary or tin-plate lacquers, and spirit
lacquers, for example, solutions of shellac in alcohol. Cellu-
losic lacquers (Fed. Spec. T'T-L-58) are the most important
and today, the term lacquer is applied almost exclusively to
this type. Cellulosic lacquers, either transparent or pig-
mented, contain cellulose esters or ethers and plasticizers,
with or without natural or synthetic resins as the basic film-
forming ingredients. Lacquer dries rapidly by solvent
evaporation. ;

Afil.—Unit of thickness; 1/1000 in. Used to measure the
thickness of paint coats.

Nonvolatile vehicle—Liquid portion of paint, with the
exception of volatile thinner and water.

‘T—“

Paint Manual

Oil length of varnish.—The number o
oil with which 100 Ib of resin, or “gum,”
oil” varnish contains 25 gal of oil or o
gal or less; “medium-oil,” from 10 to 24
of 10}1;;-0“ is spar varnish ('I'I'-V-121b)
varnish  (TT-V-86) ; medium-oil, inter
V-71a). ’

0il varnish.—Varnish that contains e
as the basic film-forming ingredients an
solid film primarily by chemical reacti
nish).

Paint.—A mixture of pigment with -
be spread in thin coats for decoration, pr

Ligment.—Tine solid particles used in
paint and substantially msoluble in the

Pigment volume.—Percentage hy vol
nonvolatile portion of a paint as caleul
value and composition data. The letters
used as an abbreviation,

_ Plasticizer—An ingredient added to
increase toughness, or otherwise modify

Plastic wood.—Mixture designed for t;
work, Consists of wood Hlour, resins, vo
plastic binding material such as cellulose

Poise—The cgs (centimeter-gram-seco
lute viscosity.

Lolymerization.—A reaction in which
cules of the swne substance combine to
Ligher molecular weight without chan

composition of the original material.

coating field, the term is applied to variou:
‘ ing drying oils, such as lhnseed oil and t

such as rosin. In most varnishes the oil
careful heating. The presence of phenol
the oil, during the varnish cooking, greatl
merization. Such varnishes dry largely
rather than by oxidation. Varnish filing
by polymerization are characterized by
resistance and resistance to sunlight an
tung oil pure phenolic resin spar varnish

Primer~—The paint or analogous subs
to the surface of the material being pai
paint. °

L
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Putty—A kind of cement used for fustening glass in
sushes, stopping crevices, and similar purposes.

Lesin—A semisolid or solid, complex amorphous mixture
of organi¢ compound with no delinite melting point, insol-
uble In water. Resins are usually either partly soluble in
alcohols, ethers, and other organic solvents or can be made
so by heating.  On heating, resins soften, melt, and burn
with a smoky flame.

Rosin—The solid resin obtained as the residue from the
preparation of turpentine from the crude resin of the pine
tree.
~ Saponify—Ta convert a fat or oil into soap by the action
of an alkali. When esters are boiled with strong bases,
soups are formed. Linseed oil contains the glyceryl ester of
linoleic acid. Thus, when a linseed-oil paint comes in con-
tact with a surface that contains strong alkali and water,
such as damp conerete basement floors, the oil is saponified
and thus loses its bonding properties.

Sealer (size)—A liquid coating composition, usually
transparent, such as varnish, that also contains pigment for
sealing porous surfaces, especially plaster, preparatory to
application of finish coats. A thin varnish of 1 gal TT-
V-Tla interior varnish plus 1 or 2 qt turpentine is fre-
quently used as a “sealer” for plaster, prior to application
of finish coats of paint. Federal Specification TT-P-56 is
an example of pigmented sealer for plaster. Wood floor
sealer (Fed. Spec. TT-S-176) is a thin varnish.

Shellac—A resinous material commonly known as “flake
shellac,” secreted by the insect Laccifer Lacca Kerr. Shellac
is obtainable in two forms, “orange” and “bleached.” (Fed.
Spec. TT-85-271).

Spar varnish—A very durable, water-resistant varnish
for severe service on exterior exposure. It consists of one
or more drying oils: for example, linseed, tung, or dehy-
drated castor; one or more resins: for example, rosin, ester
guin, 100 percent phenolic resin, or moditied phenolic resin;
one or more volatile thinners: for example, turpentine or
petroleum spirits; and driers: for example, linoleates, resin-
ates, or naphthanates of lead, manganese, and cobalt. It 15
classed as long-oil varnish (see “oil length of varnish”), and
generally consists of 45 to 50 gal of oil to each 100 Ib of resin.

Spirit varnish.—A varnish which is converted to a solid
film by solvent evaporation. Damar Varnish (Ied. Spec.

Paint Uanua

TT-V-61) and Shellac Varnish (]
are spirit varnishes.

Spreading rate~The amount of
which a given volume of paint can
spraying, ete. Usually expressed in
gallon,

Thizotropic paint—The general
property or phenonienon, exhibited 1
ing fluid when shaken. The change
tropic paint applies particularly to f
wall paints, Many paints of this typ
ity like the texture of whipped crea)
but become highly fuid when the
remains so for an appreciable time.
mechanical disturbance, such as stir)
putting the brush into the paint, ri
again. These are known as thixotro
Jogical property is of practical signi
age, application, and film properties

Trim enamel paint.—A subdivisic
kuown as house paints, differing frot
body colors by faster drying, by hav

showing fewer brush marks. Prinei
on triny, screens, and shutters. (1
anendment 1),
~ Two-coat paint system.—A systen
mg new exterior woodwork that con
and finish paint for application in
After two coats have been applied
dry, the thickness of the coating for

be about 0.0045 to 0.0055 in, (414 to
such a thickness, the primer should
nately 160 £t2/gal and the finish coal

Varnish.—A homogeneous liquid
resin, drying oil, volatile thinner, and
in a thin layer and exposed to the a
verted to a transparent or translucen

Vehicle—~The liquid portion of a |

Viscosity.—TInternal friction of a flu
opposite of fluidity. Tor example, lin:
than turpentine; bodied linseed oil is
linseed oil.  An important physical p
and lacquer,
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Volatile thinner.~The liquid portion of a paint, except
water, which is volatile in a current of steam at atmospheric
pressure.

Zine owide und leaded zine oxide—~Zinc oxides covered
by IFederal Specification TT-Z-301 contain practically no
lead. lLeaded zinc oxides covered by Federal Specification
TT-Z-321 ave produced from ores containing lead and may
contain from 7 to 40 percent of material other than zinc
oxide, which is generuﬁy basic lead sulfate. The material
is really a mixture of zinc oxide and basic sulfate white lead.

XII. LIST OF FEDERAL SPECIFICATIONS

As this publication goes to press, the following is the
latest list of Federal Specifications pertaining to paint and
related materials.

Federal specifications may be obtained from the Superin-
tendent of Documents, U. S. Government Printing Office,
Washington 25, D. C., for 5 cents each (no stamps), except
TT-P-141a Methods of sampling and testing, 20 cents.

Federal Specifications Index, Part 1 of Federal Standard
Stock Catalog Section IV may be obtained from the Super-
intendent of Documents, Washington 25, D. C. Price, 25
cents.

Casein paint, exterior..TT-P-22
, interior. .. . TT-P-23a
Cement-wuter paint ... TT-P-21

Acetone ...... AN o B L1 )
Aluminum pigment
(powder and paste) .TT-A-4068

, varnish for...... TT-V-8la Chrome green, dry ...TT-C-235
Asphalt primer ....... SS-A-701 - , paste-in-0il . TT-P-381
roof coating ..... SS-R-451 Chrome orange, dry ...TT-C-200
—— varnish ......... Tr-V-51a , paste-in-oil." TT-P-381
Benzol .............. Vv-B-231 Chrome oxide, dry ...TT-C-306
Bituminous plastic , paste-in-oil." I'T-P-381
cement ............. SS_(C-153  Chrome yellow, dry ... TT-C-200
Bluck enamel ........ TT-15-5M — , paste-in-oil T T-P-3581
, heat Cold-water paint,
resisting ........... TT-E-496 exterior ...... P Tr-pr-22
Black paint, carbon,..TT-P-6la —— _
— , graphite.,..TT-P-27 interior ............ TT-P-23a
Blue lead, dry and Conerete and masonry
inoil ........... ... TT-B-486 paint ... ..., TT-P-24
— — , paint....... Tr-P-20 Copper phthalocyanine
Bone black, dry....... TT-B-600 Mue .........cccc.. TT-C-610

— —— , paste-in-oil.TT-.P-381 Dumar varnish ........
Calcimine 7............ TT-C-96 Drier, liquid paint ..T0.D-651a
Calking compound ..., TT-C-598 Drum-coating enamel. . TP-16-485
Carbon black, dry..... TP-C-120 Kggshell interior

—— —— , paste-in-oil. TT-P-381 paint ....... ... .. TT-P-51a

LPaint Manuul

Emulsion paint ....... T™r-1'-88
Enumel, sce under color
or type

Iixterior paint ........ TT-P-40
primer for wood..TT-I"-25
-—— varnish (spuar)..["P-V_121b
Filler, paste wood .. 1TT-F-336a
Flat interior paint ... TT-I'-51a
Floor paint, rubber

base ................ TT-P-91
, varnish

base ......... P Tr-P-146
Galvanized iron

Primer .....cveeee.. TT-P-641
Gold-leaf ..... FPU QQ-G-HHi6
Graphite paint ........ T™T-P-27
Green paint ......... TT-P-Tla

leat-resisting enamel . T'T-13-496
House paint, white and

tints ... ...l TT-I-40
—— ——, see under color or

type
Indian red, dry ...... T™r-1-511a
—— , paste-in-oil . PT-1. 381
Interior enamel ..... TT-E-506a
Interior cold water

paint ...... ... ..., TT-P-23a
-— emulsion paint...TI-P-88a
—— flat paint ....... ™ P-51a
-——— one-coat flat paint.T'r-P-47
~—— varnish ......... TI-V-Tla
Infernational orange

paint ... ... ... ... TT-1"-.59
Tron blue, dry ........ ™ 1677

, paste-in-oil . T 1*- 381
ron oxide, black, dry..TT-I-698
, bright red,

dry ..o TT-1-511a
paste-in-oil ... ..., L -P-381
, brown, dry. . TT-1.702
Iron oxide paint...... TT-P-81a
Lacquer, spraying ..... TT-1.-58
Lacquer, thinner ...... TT-T-266
Lampblack, dry ....... TT-T.-70
, Daste-in-oil...... TT-P-381
Lead-zine-titanium
paint ....... ... ... 140
Lithopone, dry ....... TT-1.-426
Lusterless olive drab
enamel ............ TP-KE-514
Muagnesium silicate . ... TT-M-90
Masonry paint ........ TT-P-24
Metallic brown, dry...TT-M-251
6Y6245 46 11

Metallic
paste-i
Methods
Mineral :
Mineral r
dry
Mineral r
paste-in
Mixing v
aluming
Olive-dra
lusterly
paint
Ocher, dr
, s
Oil, tlatti
, 1ins

’

B
ment
, 50)
~— , tul
Orange p
nationau
Paint, see
Pigments,
Plaster p
Primer, e

Protein L
paint
paint

Prussian

Putty, me
glazing
Yy WOU
glaziug
Radioacti
compot
Red cnan
Red lead,
paste .
RRed lead
Itemover
Rubbing
Sealer, He
type
Shellace, o©
Shellac v
Shellae V
Replace
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Sienna, raw and burnt,
Ary ceeceenaeveeaa . TT-8-346

’

paste-in-oil .........TT-P-381
Spirit varnish ,,......7T7T-V-130
Stain, exterior ,......T I‘—% T00
—— , interior.. ... . JSTT-S-T11
Stencil paint .........TT-P-98
Testing motlmda eres L1410
Thinuer, lacquer .....TT-T-260
——, paint.. ... TTUPI201
Titanium dioxide .....TT-T-A425
Titanium-lead-zinc

paint ....... oo TT-I-40
Tohiidine red ........TT-T-562
Traflic paint .......,..TT-I"-115
Turpentine, gum

spirits ....... ... . TT-T-791b
——, steam distd.

wood ............. TT_T-791b
, destructively distd.

wood ....ieeelTTAT-T92a
Ultramarine blue, dry.TP-1U-450
, paste-in-oil I"T-1-381
Uwmber, raw and burnt,

dry ......... veees. . TT-U-481

paste-in-oil ........."PT_P-381

Varnish, aluminum ..,TT-V-8la ~

Varnish, asphalt ....TT-V-51a
,damar ... TTRVGL
,exterior .......TT-V-121b
,interior ..., TT-V-Tla
,rubbing ........PP-V-86
,shellac ..., TT-V-Ola
,spar ..., LTV 12th
—,8pirit ......... .'l"l‘ V-130
Venetian red, dry.....TT-V-226
—-, paste...... TT-I>-381
Wax, floor, solveut

HHH

type ...... veereee P-W_134
—_— , water
emulsion ...... .I-w-151a

——, general pmpoae P-W-158
Wlute lead, basie
carbonate ........TT-W-251b

b}

sulfate ...... ceas JIT-W-201a
paint........ Ti%-1"-40
Yellow exterior paint. .. T"T-P-53
Yellow iron oxide, dry . T'T-Y-216
, Paste-

in-oil .............. TT-P-381
Zine dust—zine oxide

primer ..., TTSP-G4L
Zine oxide ..... el TPSZ.801
—_ , leaded.....TI-7-321
Zine yellow ..........TT-Z-415

The following Federal Specifications are in preparation
but are not approved or printed as yet:

Ink; stencil (TT-T-558 and 539).

Paint ; luminous, nonradioactive.

Paint; semigloss, wall, interior (TT-IE-G08).
Primer; paint, iron-oxide (fnr motor vehicles).

Shellae’ (revision of TT-S-271).

DPaint M

INDE

Acid nuniber | .,
Adhesion .ol
Alceohol (solvent for sheliac)
Alkati-refined  oil
Alkyd resing
Alligatoring
Aduminmn
Puint, application to:
Steel

Pigment, pu\\du, and p Sle
‘Treatment of .
Yurnish for R
Appht.uum ol punmng mulcndla to:
Conerete oL L
I'vrrous metals ... .
Masonry .............
Nonferrous metals
Plaster .o oean. ..
Steel submerged in water
Wood .......
Arowmatic ...,
Asphalt :
Primer .......,.
Root coating .
Varnish .......

Benzol
Binder ... ... . ...,
Bituminous plastic cement
Black :
Enawmel :
Heat-resisting (400° 1) ... ..., ...,
) Pigmented (air-drying and bakiug)
saint ¢
(.mphiw outside, ready-mixed 4
Ready-mixed o.o.ovounvennn..,.
Vignients :
“ull(bln(k, dry {(paint bigment)
Carbon bluch; dry (paint pigmen
Lvon oxide; black, synthetie, dry (]
plp,ment] ..................
Lampblack dry (paint plgmun)
Pigments-in- -oil .
Bleeding ...,
Blistering ...

Bloom .....
Blue:
Lead :
Basic-sulfate, dry and paste-in-oil
Basie-sulfate, linseed-oil, ready-mixed
Pigment
Copper-phthalocyanine blue; dry (p:

pigeent) L.l

Iron blue; dry (paint pigment) ..
Ultramarine blue; dry (paint pu,nul
Pigments-in-oil .. ..... ..
Body coat ....... .o
Boot-topping pulnt cereen

Brown:

Paint, iron-oxide, ready-mixed and se

piaste Crer et :
Pigments :
Tean vxide; brown, synthetie, dry (ps
pigme nt} ....................

Metallic brown; dry (paint pigment
Slennu; burnt, dl) (paint pigment)
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Brown (Continued) :
Pigments (Continued)
mber, burut and ruaw; dry (paint pig-
ment) .o.oeiia.... e TT-U-481.
Pigments-in-0il . ..., o TP-P-381
Brushes, care of .. .
Buildery’ acid ...,
Bulking value .... .
Piginents and llqulds
Calcimine ... ... 000, e
Calking L()lnpolllld ....... e Ve
Cement.  (See Concrete.)
Cement-water paiut
Chalking ...,
Cheeking ...
China wood oxl. (bw Onl, tung.)
Chrome : .
Green:
Paint; ready-mixed and bemlpuste, ex-
terior
Pigment-in-oil .. ..
Pure, dry (paint pu,mcm) PP A 6 LK 1+ T 23, 25
Orunge :

TT-P-21

. .Glosyary . 1
Ciisieesnsessaseasnares., 115,124

Dry (pailnt pigment) ............... WTT-C-290, .00 .a oL 23, 25
Paint; ready-mixed, international orange..TT-P-59.... . 33
Pigment-in-oil ... L. cer e T-P-381. 0 uin... 23, 25, 26
Yellow :
Dry (paint pigment) ................ LIT-C-290. ... L. . 23,25
T'uint; outside, rcady-miaed, " mediums
chrome-yellow ............... e TT-I-53. .. .. ... 33
Pigment-in-oil ... .. ... . ’L‘T—l'—ds ...... . 23,25, 2¢
Chromium oxide green:
Pigment-in-oil ... ... .0 L o o TT-I‘—JB] Ceeeeae .. 23,25, 20
Cold-water paints. (h‘ee P.nmb water.)
Colurs—lin—oll, for paint. (dee l‘lgluenu—ln«
oil.)
Commenty :
Generitl .. e e e veese 3
On individual materials .. ... 0000 e e 5
Composition :
By voluine . ... ..o e dtarearaaa, 6,7
By weight ..o oot et e et ase e 6,7
Concerete :
Application of painting materials 1o ...... et areeaaratasaann
Paint for:
Conerete and  masonry, exterior, ogg-
shell-tinish, rcudy—mixc(l white and
tnts oL [ A A Lt SO 37
Rubber-base (fur) “eement floors ... Y i Ao S S 40, 47
Varnish-buse (for c¢oncrete and wood
floors) .. ... .. i, TT-P-146.......... 45
Preparation of surfaces .. Cheecasen 81-86
(?ou:aistnnvy P OSSATY. .. ... 148
Contents .. . T
Copals ... 148
Copper bmn/o, conting 92
Copper, coatings for 02
Crucking PP . 1].» 120, 121,
130, 133, 134
Crazing +... . - 148
Crnwling . 118
Cut ... 148
Ddiluent. (b‘eu Extender. )
Drier ... O I 1
I’aint, lxqmd . .. - 10,11
Efflorescence ... ... 149
Emulsitier (nnulblfylng m,unl) 149
Enamel R o 149
Coal-t s
Appnuﬂml of e et m et ey 93-95
Instructions and tutlons for sam-
pling ... . ... .. ... RSP e e 107

W

Duint A

Enamel (Continued) @
Drum couating cnamel ..
Teat resisting (400° Iy, ..
luside all  paint  for  chemical L
tories (fume- and heat-resisting
cmamel) oo
Interior, gloss, light tints and \\lnh,
Lusterless, olive-drab
1|~'mullt.d (air-drying und
I v oeee e
Water-re e
Ixtender ...,
Exterior paints:
Cement-water, powder, white and 1tin
Cold-water, powduee (with nixing i
Concre and  masonry, cge shell-t
ready-mixed, white and tints
Graphite, ready-mixed, black ... ...
Oil, ready-mixed, light tints and whi
Rewdy-mixed and  semipaste,  chrome
Ready mixed, medium-chroine- )c-llmv
Tratlic, white and yellow ..., ..

“Iading” of color ...... ...,
Failures, paint ... o0
Ferrous inetals :
Cleaniuvg of ...
Painting of ...
IPiller, wood, paste
Iilm integrity ..., . . ..
Filmogens . ...oooii oo ii i
Moors :
Conerete :
Application of painting mdtmmls 1
Ilnamels  for .
Maintenance of
Iaints for:
Rubber t
Varnislhi-base e
Refinishing uf cereasaee

Wood :
Paint; varnish-base ............
Poreh ..., eieaa e e e

Sealers :
Lacquer type (for oiled wood i
Varnish type (for wood and cor

Wuxes for. (yee Miscelluneous
rials.)
Foots . .............
Foreword ... ... ... ... . .. . .
; Form lacquer ................... P

(: irnet paper ..
Glazing . ......
Gloss  (luster, bllLL‘ll)
Loss of ..., ...
Glossary ... ...,
Glyceryl phthalate resin (alkyd) .
Goldleaf . ... ... . e, e
Green s
P'aint; ready-mixed and semipaste, ex
Pigments ;
Chrome green; pure, dry (paint pigi
Chromium-oxide green; dry (paint
e MeDt) L e e
Pigments-in-oil
Gum
Huzards .
) Heat-resisting cnamels ;
Black (400° I°) ... o . . .o
White; inslde  wall paint for c¢he
lulmmlunus (Mme-resisting)
Hiding power
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Iage
InSpectlon ..ottt i it e e e et 105, 108-110
Interior:
Euramels
Gloss, light tints and white ........ TT-I-6008. 00 e ee ey 41
Inside wall paiut for chemical labor
tories (fume- and heat-resisting
white enamel) ... ... L. NBS LC489.......... 47
I"aints:
(?ement»water, powder, white and tints.. . TT-P-21.......... 331
+ Cold-water, light tints and white. ... ... TT-P-23a. .. 000vue. 62, 63
Oil, eggshell- lhtfluisll, ready-mixed and
semipaste, light tints and white. .. TT-P-5la.......... +4
Oil, one-coat-flat, heavy-bodied, light
tints and white ... ... .. .. L L PTEPAT. L. 2,43
Surfuces :
Masonry, conerete, and plaster B1-86
Preparation and painting of .. 73-97
Wood ittt 73-81
Intreduction .. . 1
Todine number 150
Iron, structural. See Werrous metals.
Iron oxide. (See Paints; oil and varnish
vehicle, ready-mixed and Pigments.)
Kauri reduction test ............ ... ... ... GlORSATY ., v veens.n 150
Krebs ubits o .vviieeriiensniennncrecasaee GlOBSATY . cuvennsa. 150
Lacauer it e e e et e GloSSATY e nevennnss 150
Spraying, clear "and’ pigmented (general
USBE) eivavesrerenarocnrronnnecces s PT-L38. e ieenann B6, 57
Lead :
Paints:
Blue-lead-base bnsic-sulfate, linseed- ou
rendy-mixec e e .TT-1-20... . 31
Red-lead-base ; linseed- ready-mixed. .. . IT-P-86G.....v,.0. 31
(white lead) i iint ; oil, exterior, ready-
mixed, light tints and white ...... Tr-I-40. . 0i0nunn. 27,28
Pigmoents ©
Blue lead; basie-sulfate, dry and paste-
hlol ...................... e TT-BA8G. L L, aea., 20
Red lead; dry and paste-in-oil ..., ... T-R-1910. cecene s 19, 20
White l(-ml basic-carbonate, dry, paste-
in-ol, and semipadte containing
volutile ThNBer ... ... ...e.u... TT-W-251b. .o ouea... 15-17
White lead ; basic sulfmc, dry and paste-
inoil ....... e e PP-We201a, 0 iane.. . 15
Light tints and white:
Enamel :
hm-riur, gloss ... ... ... e TT-E-S068. 0. 0n ., 41
Caints <
Cement-water, powder (for interior and
exterior use} (... ... Tr-P-21. .. ...0... 59
Concrete and masonry, extvrwr,
finish ... ... . ... .. ... . . ... LTT-P-24 i, 37, 38
Yxterior-primer, read Smixed ...l Tr-1-25.......... 29
Qil, interior, eggsheil-flat-finish, ready-
mixed and semipaste ... ... ... TT-1"-H1a. .. e 14
Oil, interior, one-coat-flut, heavy-bodied.. . TT-1-47. .. e 42,43
Traflic, exterior, white and yellow . ... . TT-1"115.......... 38, 39
Linseed oil.  (8ee 0il)
Liguids ... ... ... ... ..., B b i ees bt e iceoirincontvatnay . 7-13
Lithopone; dry (paint pigment) ......... e PP-L426. ..., 155
Magnesinm
Silicate s dry (paint pigment) ............. TT-M-90.......... 155
Treatment of ... e 92
Masonry. (See C
Mil L .Glossary.......... 150
Mineril spirits. See ’I‘hlnuer)
Miscelluneous materials
Filler; wood, paste . ...... ............. TT-F-336a.......... 67
Putty and elastie ('ompouml (for) metal-
sash glazing ... ... ... L .. T™r-r-78la., ..., .. .. 68, 69

A e

‘W

Paint Manuc

Miscellnneous Materials (Continned) :
I'utty ; pure linseed oil, (for) wuod—sash
glaztng . ... .. ... ..., e e
Remover ) paint and varnish .......... "J
Wax:
Tloor, solvent type (with resin) ......
Floor, water emulsion ................
General purpose, solvent type, liguid and
paste (for) floors, furniture .......
Mixing of paints:
Pastes . ......0...
Puastes-in-oil ..,
Wesin-emulsion
Powders ... .,
Casein powder pu ns ..
Cement-water paints ...
Dry red-lcad paints ...,
Ready-mixed ..., ...,

Nonferrous metals, application nt’ coatings to.
Nonvelatile wvehicle ... ... . ... ... e

Qcher pigment-in-oil ... ... ciearaentrase s
il :

China wood. (See Oil, tung.)
Ireying ... i
1"latting and uunug .
Liusved @
Bodied . ....
Boiled ......

Raw .............
Replacement
Soybean, refined
Tung, raw (China wood)

Olive drab: .
Knaumel ; lusterless, olive-drab ..........
Paint; ready-mixed .......... e ..

Orange :
Paint; ready-mixed, international erange..
Pigments :
Chrome orange; dry (pamt pu,nwnt)
Pigments-in-oil ... .. ... [,

Paiuts ; oil and varnish vehicle, r(‘mly—m\w-ﬂ. .
Blue- lvnl buse;  basic-sulfate, linseed-oil,
ready-mixed ... .. . e
Conerete and masonry, >rior, eggshell-
finish, ready- lnl\ml white and tints. ..
Bxterior-primer, ready- m)xnd, white ......
Graphite, outside, ready-mixed, black .....
Irou-oxide, ready-mixed and sewipaste, red

and brown ..o oLl L,
0il, exterior, ready-mixed, light tints and
white L.

0il, interior, eggshell-flat-finish, ready-
wixed and semipaste, light tine and
white
Oll, interior, one-cont-flat, leavy-bodied,
light tints and white .. ... . ... ...
Outside, rveady-mixed, medium- dnumc y
Plaster primer and seater oo e
Primer, zine dust-zine oxide ......... ...,
l{vudy-mi.\od and  semipaste,
chrome-green ..o .0 o o,
Ready-mixed, black ... ... ... ....
Ready mixed, international-orange ..
Ready-mixed, olive-drab ... ... ... ...
Red-lead lmst linseed-oil, ready-mixed
Rubber-base, cement HoOrS . ..............
Traflie, exterior, white and y«.lluw .
Varnish-base (fur concrete and wood ﬂoorsl
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Peeling ....ivieeeaierieanean
1‘igmcllts C et ieerer ettt b Glossary. . ..., veee

Alummum pigment; powder and paste
(for paint) ... .ot ieinoneenenenn TTr-A-468, ...
Blue-lead ; basic-sulfate, dry and pustu-

in- oll ........................ ¢ I e SR P T L DN P
Boneblack ; dry (puaint pigment) ....... TP-B-600..........
Carbon blick ; dry (paint pigment} ..... TP-C-120. ., 0vvenn.
Chrome preen; pure, dry (paint pig-

MEHL) vttt eet e eneaennesens PPAC-235. 00 ennnnns
Chrome-yellow and chrome-orang y

(paint pigment) ............. IT-C-2000 el
Chromium-oxide green; dry (paint pu,

MIENL) oo vt i iee et iie e i e, Tr-C-306. .,.00....
Copper-phthalocyanine-blue; dry (paint

PIZICHE) Lo e et i e Tr-C-610......
Indian red and bright red (iron- oxlde) H

dry (paint pigment) ... . TT-I-611la...v.00u..
Iron blue; dry (paint pu.,mvnl) ....... P A A B 077 PN

lron—oxide' black, synthetic, dry (paint

pigment) oL i
Iron-oxide; brown, synthetice, dry (pmut
pigment) ... a0l cen

Lampblack ; dry (paint pigment)
Lithopone; dry (paint pigment) . .
Mugnesium silicate ; dry (puint pigme ut)
Metallic brown ; dx_v (paint pigment).
Mineral red (iron oxide), natural; dr
{(paint pigment) ........ ... .. ...,
Ocher; yellow, dry (paint pigment)
Read-lead ; dry and paste-in-oil .......
Sienna; raw and burnt, dry (paint pig-
MENLSY . e e
Titanium dioxide; dry (paint pigment). .
Toluidine-red toner; dry (paint pigment).'P'p- T b
Ultramarine biue; dry (paint pigment). .
Umber, burnt and raw; dry (paint pig-
MENt) o e i e
Venetinn red; dry (paint pigment) . ..
White-lead ; basic carbonate, dry, paste-

Tr-U-450..........

M- 481, .. ...
L-V-226..........

inoil oL TT-W-251b..........
White-lead ; basic-sulfate, dry and paste-

in-oil Lo TT-W-261a..........
Yellow iron-oxide; hydrated, synthetic

(paint pigment) ....... ... ... ..., TT-Y-216. .. ....... 23,

Zinc-oxide ; dry and paste-in-oil T-Z- .i()l ..........

Zinc-oxide; leaded, dry and paste-in- oil. . TI-2-321... ... ...
Zine- _wlluw (zine clu’oumte) ; dry (paint
Pigment) ....... TN i N7 ) § T

Paste :
Aluminum-pigment ;
(for paint)
Dlue-lead ;
m ml

powder and paste

...... e aneneasTT-A-468, ..o ..,
basic-sulfate, dry und puslt,-

paint colors

lh-d Imul dr, .uul paste-in-oil

White- lmul {;usw-curbonute, dry, paste-

IM0ll e e TT-W-251b. .. ...l .
White-lead ; basic-sulfate, dry and paste-
inoll oo .o TT-W-261a
Zine-oxide ; dry and paste-in-oil ........TT-7%-301. . .
Zinc-oxide ; leaded, dry and puste LITT-Z 3210l
Pigment volume ... ., Ceiene e Glossary..........

Plaster.

(See Concrete.)
s and sealer

'l"[‘ ]’~~1b ..........

l'Ul)lll(‘lanl(lOll e
Preparation of sur I'u(u (See Application
of painting umtululs)

(-Iusuu 5 /S
.Glossary. ........

15

25, 26

17,19
26, 27

21-23

20, 21
23-27
19-21

15-17

15
17, 19
17, 19

151

Paint Ma:

Primer, paint ....... . 000000
kixterior, ready-mixed, white .
llustu primer and sealer .....

s dust-zine oxide ... Ll oo,

l sian blue.  (See Blue, iron.)

urchase, basis of ... .. o 0 i ol

P'utty (see also Miscellaneous materials)

Red @
Eunuaiel ;
Lead :

Dry and paste-in-oil .. vers ..
Ready-mixed oil paint .............
Paint; iron-oxide, ready-mixed and sex
padte ...l
Pigments :
Indian red and bright red (iron oxlde
dry (paint piginent) . .
Mineral red (iron oxide), nuturul d
(paint pigmwent) .
Toluidlm red toner; dxy (pumt p
mMent) ... i e s
Venetiun ... ool e,
Pigments-in-oil
References, selected

water-resisting eoeveeeae ...

Radicactive luminous compound ,.......
Refinishing :
Concrete floors ....... . P N
Wood surfaces :
Iixterior

Interior
Remover, paint and var ..
Removing paint and similsr mutvnuls N
Resin ... . ... .. .
Resin-emulsion paint
Itosin

Safety measures
Sagging . .....
Sampling .
Saponify
Sealers  (size)
IFloor :
Lacquer type (for oiled wood floors)
Varnish type (for wood and cork)
Plaster primer aud sealer
Shellae ..o o e
Orange
Varnish ... o
Varnish replacement
Shingles, staining of
Stow drying . ....
Spoecitications :
Amendments 1o .....
Basic ..
Spreading rate
Stains.  (See Wood.)
Steel (see also Ferrous metals) :
Application of dlunnnUm paint to
Submerged in water
Coal tar base (n.nuvls for
Varnish-type paints for ........
Storage of painting materials

Tackiness ... . L. L i
Terne plate, coatings for
Thinner :
Lacquer ..o Lo
'uint, volatile miy
Volatile
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Page
Thixotropic paint ............oiovivine... (ilossary 153
Titantum dioxide; dry (pmut pigment TT-T-4 156
"i‘m. coatings for ....... S etseiaresstenit et sas avasaeniiires 92
"urpentine :
Destructively distliled wood .......... LILI~T-T92a 9,10
Gum spirits ......., . LLL-T-791b. .., ,. 9
:ul-;un distilled wood . . .EA}.l,"r—;mh. e 9
Sulfate  ........... . JLL~T-791b. .. 9
Twe-coat paint system .................... Glossary 153
Varnish ........... Glossary 153
i\)sp]mlt . 'I‘I’l[‘IV‘;")‘l-iA . :nf
UINAL 4 eensaenonnnnnon. .t LLPT-V-61. H
]n‘lmhu‘ ....................... SIT-V-T l’u‘ e :!l
l\ll\mg (for) ‘aluminum paint ceee JTT-V-81a. .. - 49, 50
................................... Glossary. . 161
(nl length of . ... . .. Glossary 15t
Rubbing; cabinet ,ril"[“’—\")_]mi, e 50
Shel ~-V-O1a mo1my
Shellaec . ..... . 1 Glossaryg 54, 55, 152
Spar; water-resisting ................ { “‘( ]‘:hlm:g’ .......... 50, 51, 152
i
Spirit  (shellac-varunish TT-V-13( 55,1

Vehicle ... i, Hossar 153
Viscosity ..... . . g

153
Volatile thinner 154
Lacquer thinner .... 11
Mineral spirits ... ... 10
Turpentine  .,... . ... 9
Turpentine  .....coviviiii ... 9, 10
Washies, rust- inhibiuve 89
Washing .. 13
Water pain
Caleimine ....... ... it i, TT-C-0G, ... ... o8
Cement-water paint ............... ... .. e-pr-2ro. .. a9
Protein-base paints:
Iixterior ........ L T™r-r-20 60-62

Interior

Resin-emulsion, interior .
Wax. (See Miscellaneous materials.)
White lead:
I*aint :
Oil, exterior, rcndy -mixed, light tints
and white .....
Pigments :
asic-carbonate, dry, paste-in-oil, and
semipaste wntulnlng volatile’ tluu
L0 TP-W-251hl L Ll 15-17
15

Basic-sulfate, dry and paste-in- ol LMW 261
Whitewash .

Wood :
Application of :

e pe23a
r-1- 88[1

62, 63
04

. »
T S 65, 68

ATUMINUM PAINE e aeauninesan e anne i nen s 22,73, 74

Painting muterial8 o.,u oot T73-81
Iaint :

Varnish-Dase ......ccceanneas e Tr-P-146. .. ... .. 8
Porch floors ........... L PN ke
Preparation of surfncos

Ixterior 377

Interior 78-81
Sealers:

Floor; lacquer-type (for oiled wood

OOYSY . e TT-5-171......... B o7
loor; varnish-type (for wood and .

COPK)  taevan e e TT-8-176n.......... 51, H2
Staining of ..o i e e s 7,79
Stains :

Interior, mon-bleeding ...... ... . ... it 78,79

Opaque, exterior, oil ....... ... ... ... ... . ... T

Paint Manual

WrinkliDg ceseessoevsevasaveseccans e
Yellow @

Yaint )
Outside, ready-mixed, 1|md1um-chr0me~

P
\lllu\v ...........................
Traflic, exterior, white and yellow ...... -
Pigments -
l(?hl'onl(, yellow; dry (paint pigment) . yl.,:f
Ocher; yellow ; dry (paint pigment). .. .. M-

Nienni; raw, dly (p.nnt pigment) . ..... -
Yellow iron muh hydrat. q:(l, s) m]wtn -
{paint pu,muxt) . (M)

Pigments-in-oil «..ovveees

Zine:
Pigments:

Zinc-oxide; dry and paste-in-oll ..... '1:’!}":
Zinc-oxide ; leaded, dry and paste-in-oil T;‘:‘h’:
Zine yellow (zine chromate) dry (paint .
PISBICHE) oo 1
lli‘:irll\t. zine dust-zine oxide ............ TT-
U s




