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PRRFACE TO SIXTH EDITION
This sisth edition has been made necessary by
exhaustion of the edition,

for general revision, to bring the text it eoa-
fmmmmmmmmxm

P!uh.. llm-.h 2, 1925,
PREFACE TO FIFTH EDITION

This Fifth Edition is jasved in respoose o in-
sistent demand, The revisions juvoived, while
ot extensive, serve to Jeep the Catechism wp 10

date, R
Philadelphis, January 15, 1922
PREFACE TGO FOURTH EDITION
The Great Worl?MWar just eudd, has brmgm

observed with the keenest fnterest.
The sale of nesrly a million ies of this
: ;’m:g&admw.mmlmm
Toe cordial veception accorded previous edi-
tmme to detail in
its preparation.
Phila, February 5, 1919,
Mﬁmtorummmjm
E. Heckel

ng‘wzmm;h;mmos has
ten years paint industry
adm:nnr:mmr preceding half cen-
wery. Mmdaugeimd:ymday For
le, the lithep which in this
mnmmamo(acﬂwdd.m

2 .. .-

m ;:dthe t!?ecm important connected with
e annua) ut being over
100,000 wons. Other products, o
;oli:; oyrn. are g;ll’ of promise, and the tech-
paint is daily become more definite,
This “Catechism,” from its first issve, Has met
with 3 gratifying reception, the
demand involves the obligation of keeping it abreast
of d ent in the mdustry,
With this obligation in mind, the present re-
vision has been vndertaken. It is hoped that it
my mee! with the approval accorded to its pred-

Pbih.. Pa, February 1, 1917

PREFACE TO SECOND EDITION
The first edition of this little compilation met
with a reception that its acceptability. The
first issue of twenty thousand copies was ex-
hausted aimost_before it was off the press, and
rapidiy succeeding reprints have been taken, un-
m the total mbcf of the first ‘edition amotmts
to 250,000 eomu. As orders are still heing re-
mnd. it has become necessary to replenish the

mefyunhveeh since the booklet was
_and m:heug}:rhaleth:mmmduba:y

piven us more definite information regarding the
comparative value of paint combinations.
Among the new technica! discoverics is the rev-
lutionary work on co and the
theory of inhibition developed by Cushman.
Walker, Gardner and others, whose investigations

have profoundly affected the pueme of muny-
facturers in this field

Among the new materizls tentatively or defi-
nitely in use is soya bean oil; and ameng the old
materials for which new or more defmite nes
hue‘beq: found, are lithopone, menhaden oil and
benzole.

introduced withis_

LACANTRATTL T S L amate
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It bas seemed desirable that these technical ad-
vances shouid be included in 2 new edition of the
“Paint Catechism.” These additions, therefore, and
some desirable modifications in the remaining text,
constitate the present revision

It is boped that this new and revised edition
will prove as acceptable as the old edition—more
could not be expected

Phila,, Pr, October 1, 1911,

INTRODUCTION TO FIRST EDITION

The compiler of the following questions and
answers clsims no originality in subject or sub-
stance.

It has seemed desirable that sellers of paimt
should hsve awailable, in compact and convenient
form. the technical knowledge of their speciaity
which has bees sccummslsting dmsthepnthm
century, This “Paint Catechism”™ is, therefore, a
compendivm of such imformation, gathered from
many sources, and condensed for quick reference

Where actual quotation has been made, the au-
thority is given; but those definitions for which
no authority is cited, while in no case origimal
cxccmutolmmmmheuedmd\om
writings of paint ch and je
ties in

Tt is hoped that the booklet may nrove a real

convenience for those for whose use it is intended,

TRE PAINT CATECHISM

1. What is paint?

“Any liquid or semi-liquid substante applied to
:nymeamc,wwduotmmfmmwpm
it from cofrasion or or decay, or to m color or
gloss, or all of these qnlma, 0 B =-Wood,
More properly spesking, paint i a mixwre of
ODAQUE OF PET-OPA! tnhsnneu (p:gmmu) with
Itqwd:, unble of |wham to sarfaces by means
of Abmhus:pummdmc.orbydxm:.
and of forming an ath p
coating thereon.

_12_. ‘What is the purposs of paint?

© pratect of to beautify mrfaces, or t 7-
form both offices. Pamt i also nlu:blcu age‘
sanitary sgent.

3 th s lwm paint?

House paint desi to preserve and
to besutify the m—fneu ofm wsed m'tgc
construction of buildiogs.

4. What is the best houne paint?

That peint which most compietely fulfills the
offices named.

5. ‘Whst are the materials nsed in .
turing heuse paints? masufae

Pigments, drying oils, volatile oils or “thinners,”
driers or “Japans” and wamishes.

6. How may thess pigments be divided?

Into white bases, inert reinforeims pigmentr.
:z::rx] earth colory, chemical colors, lake colors,

7. Nams the white bases.

Zinc oxide, basic carbomate white lead (or cor-
roded white lead), basic sulphate white lead (or
sublimed white lesd), luded sincs and lithopone ;

titanium mde. together with certAin inert or re-
inforcing pigments (w herein m thei
proper titles). Odn;r_ white pigments are at pres-

ent ander investigation.
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8 What is Zinc Oxide?

Zinc oxide is a3 tombination of one satom of
metallic 2inc with one atom of oxygen. It is pro-
duced by two methods, one imown a3 the French
and the other as the American process. In the
Fm?‘:ffm the vagor of metaliic zine (or
“spelter”) is burned in & current of air and the
product of zinc oxide, is
in closed chambers. In the American process,
ores of zine mixed with finely powdersd anthra.
cite are volatilized in s closed furnace, having
periorated grate bars, and the resuitant zine
oxide. after being blown through s series of cool-
ing flues, is collected in fabric bags.

9., What are the characteristica of xine
oxide?

In texmare it is the finest of al) white pigments
and in color the whitest A of dry rzinc
oxide occupies about 5077 cubic inches, while a
paund of corroded white lead in the mame con-
dition occupies onfy 14.69 cubic inches. In com-
sequence of its extreme s it requires more
oil than any other white pigment to §it it for nse
with & brush, In one bundred pounds of zinc
oxide paint ready for use there are about 45 Ibs
of oil and, $4 1. of ‘while the propor-
tions i & corroded white lead paint of similar
consistency are about 75 lbs. of pigment to 34
ibs. of vil. Zine pxide ig mnaffected in color by

-any guses present in the stmosphere, has no ef-

fect upon any pigment with which it may be
mixed, and is non-poisonous.

10. What sre Leaded Zines?

Dxides of zinc produced from ores of zinc
which contain in association a certain -
of lead sulphide ores, In the process of munv-
facture the lead sulphide is transformed into basic
lead sulphate (sublimed white fead) and intj.
mately mmited with the zinc oxides. These pig-
ments are made with definite percentages of basic
fead sulphate, ranging from about five to about

[

thirty-five per cent., according to the
wludg they are to b’e used. The mm:mé:;
:gzam t;:qu ely under f:’vemper r;-iem.: ters per
R per cent.; and thirty-five t,
of basic lead suiphate.  Other types of hpgdcz‘nc
g::‘:rodvced in which the lead sopplied it not
" 11 What are th i
Zinse o Characteristics of Leaded
. In fineness they are similar to other zinc oxidcs,
in whn’tenus slightly inferior, Their opacity and
‘body” are nteasurably greater om account oi

the contained hgdlulpha\a Al} western zinc orcs

contain some

12. What is the affect reen
of Zine sulphate i: uh:s » small percentage
“Nearly all zincs comtain & smal

| pereentage of
2ine sulphate. - Much unnecessary nble bas be:n :

Saused by the criticism against zine sulphate.
Where a paint contains moisture or where water
is added in 2 very small amount to & beavy paint
in order to prevent it from settling and not more
than one per cent. of actmal water (not water of
lf'l.vdnbou) is contained in the paint, rinc suiphate

black. The outcry against zinc suiphate is unwar-
ranted becsuse as much as five i
in making a patent drier. The amount of rinc
sulphate, however, in most of the dry zine pig-
ments, decreases with age. * * ¢ In the en.
a detrimmt and in fi By gt be

en in fioor paints #t ooy con-
sidered as a slight Rdvantage, for it aids i the
drying and hardening.”—Tock.

13. What is baaic earbomats or corroded
white lead? '

It is a compound of metallic lead with carbonic
acid gas (carbon dioxide), oxygen and the eles
ments of water. It ia ussally deserived a3 »
combination of hydrated lead oode with lead
carbonate, in the preportion of about two parts

7
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of the laster to one part of the formes, though
these proportions vary. Corroded white lead of
the theoretically correct composition is very opaque
and dense, and though not so white as zinc oxide,
is quite white, An excess of either chemical con-
stituent impairs ity good gualities or its color. It
is in this coumtry by three processes,
known as the “old Dutch” or “stack” process, the
cylinder or "quick” process and an American modi-
ficavion of the Dahl process (Matheson).

14. What ia old Dutch process White Lead?

The process generally known by that name is
an English modification of the original
process. The process x1 used in this country is
in outiine as follows:

Metaliic lead is meited and cast into perforated
disks, called buckles, about six inches in diameter,
which szre placed in pots containing. in wells,
abomt one pint of dilute 3% acetic acid (vinegar).
These are placed in rooms holding several layers.
or tiers, 600 to 1000 pots each. The pots are cov-
eredt with boards and lavers of tan-bark. placed
between each tier, The rooms, technially alled
“sracks,” are kept closed. During 2 neriod of

a2bout 120 days the heat and the carbonic acid was .

generated by {ermentation of the tan, tozether with
the acid vapors. combine to transfarm the lead
more or Irss completely into 3 white. flaky substance
{basic lead carbomate).

This, after it iy .croshed, screened, flosted,

grenmd in water and dried. forms the white lead
of commerce. and is either sold in the dry state
to paint and color nmnuifacturers, or ~round in
linseed oil and sold for general painting pusposes.

‘White Jead thus produced is & compaund of lead
hydroxide. and lead carbonate. It is somewhat .

. variable in com jon. Thus, in four analyses

reported by Prof, Hurst, the proportion of sarbo-
nate ranged from 63.35 per cent. to 7215 per
cent.: and that of the hydroxide from 25.19%
to 36.14; and that of the moisture, from 0.42 to

8

nothing. Prof. Church gives the ideal propor-
tions as. 70 per cent of the carbomate to 30 per
cent. of the hydrate, Fifteen different American
brasds of pure old Dutch Process White Lead
apalyzed by Dr. S. P. Sadtier varied from €070
to 8190 lead carbonate and 17.03 to 3860 lead
hydroxide, :

The ssmples analyzed were commercial leads
extracted and dried. Church reports as high as
eleven per cent. of normat lead acetate in Earo-
mgﬁhvﬁta The color is also somewhat

White lead combines readily with linseed oil,
warks easily under the brush and increases the
drying properties of linseed oil.

15. What is Cylinder or “Quick Proceas™
White Lead?

bexted steam. char; int
large, siowly revoiving wooden d “zefmo

The white iead produced i fioer,
whiter and more uniform &M’m proessr
ly
very closely, and is essentially the same, but owing
to its grester subdivigion, requires more oil to

prepare it for me .
. 16. What is Dahl or Matheson Proces:

White leed?

solution precipitates the lead in foem of the
9
SN TN et = - ——Ttaads W
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basic carbamate (white jead), Washing, drying .
other processcs. The

and grinding foliow, as in

lead in this manner is exceptionally
white, fine and unijorm, and the _particles are
amorphous and not crystalline, 3¢ in other pre-
cipiation processes, Owing to'its fineness it re-
quires more oil to gtméd than et.her Ieads, zxne:ge
ing “quick process” this respect as
hger excends “stack” lead Tbe obscuring power
of puapmnd luds is generally lower than that
of corroded lea

17. What are the ehruuﬂlﬁa of Basic
Carbonata White Lead?

“It i3 scarcely necessary to point out that, as
white lend it made by many processes, it must

ily vary in positior:;. indeed, the white
Teads yielded by the 3ame process do not always
have the syme composition.w=Hurst,

‘White lead is one of the most opaque of white
pigments, a fact due largely to the stuall opomnu
of hqund _required to reduce it to painting con-

ys its sp powes, ever, is corre-
spondingly reduced "The lead bydrate contamed
mumymm, under certain conditions, with the
zc;dshc hmedollgo:;’r;naladmr;whmh,
while improving its bru qualities, reduces its
durability, k d'nnm into black jead sulpbide
on exposure to hydrogen sulphide gas, but further
oxidarion yields lexd sulphate, which is,- agzin,
white. While 2_most useful and “aluable pigment
on of its and g qualities,
it is subject to somewhat tapid disintegration.
The durability of & good white lead paint may be
irom three to five years, but in the meanwhile
the paint will have disintegrated on the surface
and begun to wear off in the form of & fine pow-
der (“chalking”) or to come away in mmute
flakes (“scaling™).

Another technical defect of white lead, a3 gen-
erafly used, it that it is sald in the form of 2 very
thick paste, containing only sbout ten per cent. of
ail.  The purchaser adds the necessary liquids to
fit it for use, stirring the mixture with a paddie.

10
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Uniform congistency i3 not obtainable in this

way, and the paint produced is inferior in that

:sm to that produced by means of mechanical
ixers,

18, Whnt is Pu}p Ground White Lesd?

As lained jon with the manu-
fammg proeesa, white iead in ity final stage,
before drywng, is Scated in water and allowed to
settle, When the e.xcm vnwr has beea decanted
from the settimg the residue is known as
pulp lead. lf this {mze be intimately mixed vmh
linaeed oil, the wxll mdnany displace the
water, which can then be drawn off. p gmml
whm lead is puip wlme lead which

: ly mixed with oil, without menom
drymg' the mechanical process facilitating the
displacement of the¢ water by the oil. The com-
pleteness of this displacement depends upon the
duration of the process,

19, What is Sublimed or Basic Sulphate
Laad?

White

“This product is so mamed because it iz ol
tained by a sublimation or ‘fume’ process from
iead sulphide (nume or ‘galena’) ores by a
process analogous to that used to produce Amer-
kan zinc oxide and the leaded sincs. The product
is obtained directly, without grinding, 33 a very fine,
impalpable wh;tepevdgf Chemically, it is differ-
ent from ordinary white lesd, being apparently
a basic sulphate and * ¢ % has approximately the
follmmg comatitution !

Lead sulphate .corvececnricnnenee 7%
Lead oxide v.ocienviiavaniianiiis 35%

“It exceeds in tbe fineness of the particles the
nrdmrygraduofwhnehd.mdunlew
equal to them in whiteness, body, covering powe
and wearing m:alma. It differs from ordmr\
white Jnds in being non-poisonons, and resinty the
blackening action of the sulphur compounds of
sewermandof fuel gas to a much ereater de-
gree."—Ladd,

1
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“The lead sulphate and lead oxide are chem-
ically cumbined in subbmed white lead, jorming
the 17ue basic sulphate (3pproximately Pls S3 Q).
‘This chemical combmanon of the sulphate and
oxide inta the basic compound explains the high
degree of opacity which this pigment possesscs.
its physical structure is eatirely ditferent from
the ordinary lead sulphate, which has no pigment
value, becagse it is crystailine and transparent in
vil, The zinc oxide present is caused by the pres-
ence of a small amount of zinc sulphate (spha-
u;rixek) in the ore used in it manuiacture.’—
{{ughes,

20, What are the characteristics of Baaie
Suiphste White Lead?

“Live all pig produced by
process, sublimed lead possesses in its ultimate par~
liciea a4 lineness far superior 10 that oi pigments
utherwise prodoced.  On_acommt of the extreme
fineness of its particles it does not settle out of
liquid mixtures. Baing an oxysulphate, it resists
the discoloring action of hydrogen sulphide and
other harmiul gases in the stmoesphere jonger than
Jors any other lead pigment. It ia unitorm in
position, non-pai and has no destructive
efiect ot the paint wehicle. Expert paint manufac-
furers early recogpized these ch and
the paint manufacturing industcy consumes prace
ticily the entire production.” When used alone
it “chalks” ratber more freely than corroded
white - fead. .

21, What is Sublimed Blue Lead?

A sublimation product closely allied ta sublimed
white lead, the process of manutacture being simi-

lar, of somewhat different composition and color.
A characteriszic analysis follows:

IeT)

Per cent.
Lead sulphate ........ Mveseniesine 52.92
Lead oxide ...vvaveennses P 37.48
Carben ...... o b e e e A e 228
Zing OXIe ianvnvarsivveriiianes 2w 4
l.ead salphite .oooovinninninn., 1 to 134

s ard grades.

22, What are the charscteris -
limed Biuye Lead? tes of Sub
_Heing a “fume” product, its spreadi wer in
oil is high (more than twice that oiuggeigi). s
icad content is as high &s in other lead pigments.
It r well in ¥ and brushes wel,
having better tooth than most lead pigments. [t
i3 practically “igert” to linseed oif and is not ai-
fected by atmospheric gases. The offcial tests

place it high among the class of rust-inhibitars,
23. What is Lithopone?
Lith i i bination of co-

thopone iy lly a
precipitated zinc_sulphide and_bartum suiphare
{blanc fixe or “permanemt whitt”), It is pro-
duced by the simuitaneous reaction on one another
of solutions of zinc sulphate and barium sulphide,
the two chemicals in solution being in the correct

chemical combining propostions. The two sub- -

stitution products being formed and precipiated
simuitanequsly, the umion is very intimagte. The
process is . completed by dropping suddenly in
coid water while hot, which i3 known a3 “quench-
ing.” The product is washed, dried, finely gromd,
and bE.';L“’ x:;mg:dnlk cloth, T& pigment iy
very white amarphous, if propert:
made has excelient bod :pdmvﬂmh)epmp’:
erties as a pigment. Ordinary lithopone has the
peculiar property of darkening it sunlight and
recovering its color in the dark; and on exterior
exposure it “chalks” yery freely. This photo-
genic proparty, or sensyitiveness to light, has now,
however, been practically eliminated in the stand-
It finds extensive use in the manu-

: of “flat,” washable wall finishes, in enamel
&ur:uandmﬁmm and shade-cloth mamufac-
. “When the material first appezred we examined
it and it seemed to be the thing we were hunting
for, something that was free from objections
to white lead and z2inc white. ® * ¢ Experiments
with it seem to indicate that it has covering power,
ool X

bady, :’orkinz qualities snd chemical

3

13
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24. What are the characteristics of Litho-
pone?

Fipeness, whiteness, body and opacity. “As an
interior white, a first coat white, 3 ready-mixed
flat paimt for a surface, or as a pigment in the
ighter shades for floor paints, lithopone cannot
be excelled for its body durability, hardness, fine-
ness of grain, and euse of application, * * ¢ The
paint chemists should be permitted to decide when
its valve is the grextest. A3 s smarine paint,
cither as 3 first coat or for making neuiral whites
where other whites would be necessary, it is found
179 c):nhsl both zinc oxide and lead carbanate.”—

och.

It is the chief pigment componemt of most fat
wall paiats, and is coming extensively into use in
exterior house paints,

25. What are Titaniom Pigmenta?

The effective base of these pigments is titanium
oxide. usually produced in the electric furnace
from rutile of other titanium-bearing minerais.
As the electric energy required for extraction
make the pure oxide rather expensive, it is com-
monly mixed with precipitated barium sulphate
(blane fixe). In this form it is 2 very dense
white pigment, highly inert and resistant to most
chemical reagents. It is used commonly in crrme
bination- with zinc oxide for much the same pure
poses as lithopone. The American product is
marketed under the trade-name “Titanox.”
© 26. What iz an “inert or reinforcing pig-
ment?” .

An inert pig ‘x;cperly P g, is a chem-
ically stable, solid subsance used as a component
of paim=-one which neither acts upon nor is

. atted upon by any other constituent, In this sense

famp black, graphite, carbon black, lead sulphate,
smalts. etc.. are inert pigments. Commonly, Bow-
ever, the term is applied to certain white or color-
less substznces added to white or colored paints
for vatious technical purposes; especially o form
the solid base on which staining colors are to be
precipitated {as in the chemical lakes}), to de-

14

crease the preponderance of chemicafly acrive pig~
ments in the paint film (as where barytes gr sitica
i added 1o basic carbonate white lead), to limit
the excessive spreading power of a paint and
thus to tncrease the thickness of the paimt film,
and to give it “taoth” (a3 where crystalime darytes
or sificz is added so white paint bases).
Tbe::i:;l;inm"humwbeusedinm-
nection with these pigments, because, speaking gen-
erally and in & broad seuse, they have the advan-
tage of being chemically sumble or “mnert” and
nat affecting coior nor destroying the life of the
vehicle. “A more practical defimition of the inert
reiniorcing pigments would be to state that they
Comprise 8 class of materials, each one of which
possegses ] of the vaiuable qualities of the true
pigments with one or more exceptions; as for in-
stance, an imert pigment may possess covering
power, proper performance in the wehicle, abso.
lute chemical stability or inertness, the nnin;

color, and yet while being deficient in great
obscuring power or o as compared with
white lead, for instance, this one drawback of
inferior opacity will be more than offset by the
peculiar qualines and ad ges to the resul

27. Which are the inert pigments in eom-
mon use?

Barium sulphste (barytes. blanc fixe, perma-
nent white) silica (silex, silicious earth), mag-
neginm silicate (asb bestine, tak), alumi
{china ciay, precipitated alumina, feldspar, kaolin
almmina  hydrate), calecium salphate  (gypeum,
terra alba, burnt gyps N 3
carbonate (white mineral primer, Paris white,
whiting, etc., etc.).

e ot
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28, What iz Barium Sulphate, Barytes,
White? :

Blane Fixe or Permanent

Barium sniphate comes into paint manufacture
under several forms dependent upom the method
of preparation. i it is a compound of
an atom of the meta} barmm with one molecuie
of sulphuric acid, the former | ing the two
atotns of bydrogen normally existing in the latter.
It is found as a natural prodoct m mzany parts
of the world, and is a usual accompaniment of
lead and szine ores. Tbe&muul sources of sup-
ply in this country are in Missouri, Arlansas, Ten-
nessee, North Carolina and Virginia

The process of preparation consists essentially
in grinding, removing impurities in an acid bath,
and thorough washing. The finer grades are fur-
ther separated by water foating. .

Precipitated barium suiphate, commonly known
as bianc fixe or “permianens white” is produced by
precipitation of a soluble sakt of barium trom so-
lution by means of a soluble sulphate. The barium
suiphate is thrown down as am impalpable amor-
phous powder. The method is sinular to that for
lithopone, except that the substitution product here
remains in wlution,

In the preparation of seweral of the more per-

manent iakes, barium woiphate iy thus precipitated
simultaneously with the “striking” of the color.
'stainer” %emz thus made °

the union of base and “ i
more intimate and forming what is known as a
lake color.

29. 'What are the characteristics of Barium
Sulphate?

fts chief characteristic is extreme chemical sta-
bility. It does not react with any other muaterial
used i paint making, and remzins  absolutely
unafiected by the elements or by any gases or
vapors found in the atmosphere. It is. in the
full meaning of the term, inert. It is also prac-
tically coloriess when mixed with oil, hence has
no modifymg effect upon colors mixed with it. It
is, therefore, an excellent medium for diluting
highly colored pigments without modifying their

6

tone ;- for diluting ch lly active pig and
thus prolonging the life of the oil in a paint Alm;
for modifymg the spreading power of many finety
divided pigments, and for ncreasing the thicke
ness of the individual paint film. It has been
long used for admixture with lead and 2ine
white paints, and this addition, if moderate in
percentage, is held by practicaily all competent
authorities to increase the durability of such paints,

30. What js Silica (or Silex)?

(Tt is an oxide of the “metalloid” sificon, con-
sisting of one atom of the latter with two atoms
of oxygen .in the molecule of silicon dioxide or
“silica.” It is very abuodant in the earth's sur-
face and exists in many forms, of which quartz,
rock crystal amethyst, quaity-sand and flint arc
the most familiar.

For use in paint manufacture it is prepared in
teveral ways, By one*method the transparent
anartz roek is first dicintegrated by heating and
dropping into cold water, foilowed by grinding
and bolting or waier floating. In another fine
quartz sand is similarly treated  Still another
source of supply is the microscopic tkeletons of
diatoms found in the dry beds of geoiogic oceans.
This grade is known as silicious earth, and re-
quires only cleansing and bolting to fit for wvse.

31, What are the charseteristics of 8ilica?

ithagmimeolorthuhma. It is used for
practically the same purpose as the jatter, and
very widely as the mineral bsse of paste wood
fillers, for which purpose it is generally beld to
be unequaled. In peints, it is held by some
facturers to be superior to other imert pi
because of what is termed its “tooth”

the firmness with which.it takes hold on a
surface or adheres to other costs of paint,

17
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32. What is Magneainm Silieate?

A complex combination of silicic acid with the
metal magpesium and water of hydration. combi-
natiod of tion. Serpentine, asbestos,
jade, and chrysolite are some of the forms under
which it appears in matsre. There forms are of
great variety sod shade into one another, both in
chemical composition and physical propertics. The
forms used m paints are generally modifications
of talc and asbestos. For such use it iy purified
and ground to impalpable fineness,

33. What are the characteristics of Magne-
m;n Sihutﬁl: o, T i

nertness, fineness, tnetuosity, lightness of grav-
ity and a sort of physical “ﬂuﬁ.ness, which tends
admirably to keep it in suspension. In its prop-
erties as ag inert pigment it resembies those al-
ready considered, but physically it is very dxﬁemr.
It is much soiter, makes a very smooth paint and
is held by those who use it, to prevent “settling
in the can” to a1 greater extent than the other
pigments of this class. The hair-like structare of
the asbestiform varieties is also held 1o be mechan.
ically advantageous. It is of especial importance
in the production of Are retardant shingle paints.

3¢ What is Ahniu?

An oxide of the meta] aluminum, consisting of
two atoms of thelmermbmedvnhthrum

corundum, emery, ruby, sapphire, etc.
which is a sulphate of alumioum, under certain
conditions precipitates a trihydrate of aluminum,
which is a poweriul absorbest of organic dyes
This fact is taken advantage of in dyeing fabrics
and the preparation of several of the inkes.

The silicate oi aluminum—China clay, kaolin
and (eld:fnr-u usually, though incoryectly, called
“alumina” and bence is described here under this
heading, These substances are complex hydrated
silicates of aluminum (kaolin or China clay being
feldspar which has undergone decomposition by
age-long action of the elements, known as meta-
morphosis), The former is taken from the earth,
washed and ficated to prepare for use,

| 18

35, Wht are the characteristics of Alumi-
num Silicate?

Inertness, practical abecnce of colar—though in
this the clays are inferior to barytes and silica.
while feldspar is about the same—impaipable fine-
nesy’ in the case of kaolin, appreciable “tooth” in
the case of feldspar. Otherwise the gnaterial is
comparable to the silicate of magmesivm in its
properties. An important easterz nuilway com-
pany has for years specified China clay 33 a com-
ponent of ity station paints,

38, What is Calcium Sclphate?

The hydrated sulpbate of the metal caleium,
consisting of one atom of the latter combined with
oune molecule of the lulpham scd nadical and
two molecuies of water of When
a part of this water is driven off by high heat the
substance becomses “plaster of Paris,” which again
hardens on abeorbing water, A similar phenom-
enon is familiar in Portiand cement Calcium sul-
phste in its mative form is hlu-n
when traasparent, as seienite.
del;_ydnmd by calcinm, this property is

or wse in pnm itis grommd, 30 as
to nd“md driving of the water of crystallization,

37.. wnnmu.wna Calcium

Sulphate
Ina-ngu. medium softness, colorlessness, and

case of manipulation, It is soluble in 500 N;Il;

of water; that is, ooe pound will be dissolved

ahomﬁ;nlhuoinm.wdﬂmmnm-

pairs its valve. If the hydration be complete

gypsum is fairly efficient and for some purposes

vmxld appar to be preferadle.  Dr. Dudley, of
the Pennsylvanis R, R, gave it full preference.

38. What ig Calciam Csrbonate?

A combination of the metal calcium with the
carbonoic acid radical m the proportion of one
molecsle of the former to one of the lanter. It
is familiar in nature as marbie, chalk (from which
whiting is produced by grinding, washing and

' 19 '
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fisating), Mexican onyx, cfystalline calcite. etc.
For use in paint it comes in the iorm of the finer
grades of whiting, Paris white (both made from
floated chalk), mineral primar (made by grinding

and boiting » natural calcite or dolomite), ete.

39. What are the characteristics of Caleium
Carbonate?

Each of these forms of caldum carbonate has
its own iarities. The finer qualities of chalk
prod from ancient shell deposits, when fnely
washed and floated, produce a product known as
“Paris white” or “bolted whiting.” This is prac-
tically amorphous and is extremely fine, tends to
holdl pigments in suspension, neutralizes any free
mineral acid in the oil or pigmems, spreads well
and is useful with heavy oxide piginents. Another
type of calcium carbonate is white mineral primer.
This has a definite structure, but is ground ex-
t iy &ne and ficated. Both of these forms of
calcium carbonate are found useful m many
types of paint where advantage is taken of their
physical as well as their chemical characteristics.
Thus any residue of suipburic acid remaining in
linseed ol from tise refining process, any traces
oi mineral acid remaining from bieaching barytes,
and excess of sulphuric acid in the iron oxides,
can be most safely and effectually neutralized by
an addition of calcium carbomate to the paint.
For this purpose the Pesnsylvania R. R, specifica-
tions require the addition of a small percentsge
of this ingredient.

It is worthy of note that the old-time putty,
which was made of linseed oil and calcium car-
bonate alone, has been known to endure, without
apparent deterioration, for half a century.

40, What sre Natural Earth Colora?

Colored compounds found as deposits in the
earth and utilized 21 pigments, either in their
natural state after grinding and purification, or
aiter further treatment, such 2 oxidation by
burning. calcination, etc. The principal varicties
are the mineral browns (Prince’s mineral), ochres,
umbers, siennas, natural jron oxides, mineral black

2
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and a few allied substances. Of these, Priner's
mineral is 3 natural iron carbonate (Siderue)
which is changed to ferric exide by furnacing in
3 current of air; row wmbder is a similar natural
iton oxide containing manganese and dwrmt wmber
the same, changed by heat. Row siewna is an
allied mineral and burmt sienng the same further
oxidized by calcining. .

Siennas and umbery are similar in composition
and origin.

Similar o these are the so-called “osides™ pro-
duced by grinding the nstural iron oxides (he-

_ matites) irom vatious localities. They range in

color from a warm brown to a brilliant searlet,
dependent upon the composition of the original
‘mineral and the degree of oxidan'gn.

Similar highly colored products are producced
by driving off the sulphuric acid and wa{)t‘r irom
sulphate of iron (green witrisl), Venevion rid,
an allied product is produced by precipitating the
iron oxide from a green witriol solution with lime
water and afterward oxidizing in a furnace. The
resultant product is a close combination of iron
oxide with calcium sulphate Venetian reds of
similar character are also produced by srinding
high-grade irem oxide with imert bases, such as
caicium sulphate,

Ochres. are hydrated iron oxides permeating &

‘ clay base. They are produced by age-long pervn-

lation of water through a body of irnn orc intn
adjacent veins or beds of clay. They diffcr widely
in color, tone and composition.

41. What are Chemical Colors?

Chemical colors are pigments produced by
chemical action of one substance (usuaily in solu-
tion) ufaa another, resulting in the precipitation
of 2 colored compound.  Following are the prin-
cipal chemical colors in common use: The various
Prussion or cvanide biues (Chinese biuc, Antrocrp
bive, Miori biue, bronze bine, ett.), made by
precipitation of a solution of a soluble salt of
iron (ferrous) Ly z solution of potassivm; or,
more recently, sodium ferro-cyanide, and subse-

21
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st (which is & rst
bwguwugvm'iﬂhqf

i used. There is alsa 2 very
permanent ame chrome (used in “inhibitive” paints
sor stuctural steel) in which the lead base i
repisced by zinc

Chrome or chromale greens ase combinations
of a specially prepared Prussian biue with chrome
yellow, usually precipitated together and modified
in the darker neural shades by the type of chro-
These greens in their pure state ace
ur y a5 Yo per diffusibiity and
colos, bence 1t 13 practically the universal costom

mate uaL

to precipitate on Of grind with them some nert
protective pigment--bariuw sulphate or silics pref-
erabiy=-which diffuses and teduces the pigment
without materisily impairing its color or opacity.

lighegrade of commercisily pute green, there-
fore, mually contains 75 per eent. ar aver of
barytes. These y should never be used with
a-ﬁtebuemuinmtladwmtz.u.mc
Prunhnbluemmtmybebqudbyu m
the an. Oxide of zine, sublimed white Jead, or
-awqdﬁmﬂnuldbe_aednmevhuem
Chrowmium_oside, the inal “chrome green.” is
r\usw but little nsed on sccount of its high cog]c.

here great permanence i3 as op ray-
road signals, letter bawet, and the starb light
bazunivesdsuu:ﬁuwdm;m:dmmr.

Ultromarine bixe, cobalt biue, English ot Chi-
nenmﬁﬁn,rdwmdmaqml.my
also, i 2 certain sense, be termed chentical colors,
in that they are the prodecs of chemical trans-
formatioa. The two blues are produced by 3 ape-

2

_ sulphur, coal or charcoal
maceous i

cial method of fusing together the
lapis bﬂa {the_original ultmmw?rmi;s ::
China clay, sodium suiphate, scdium carbonate,

;l:;m. mtc white lead (sublimed white jead)
coloring the bi " to act slightly,

8 . “titanox,” or lithopon

with or without the addition of im: pigmun;'

Tbue‘ _are two troe ‘fobck blues, of which one
ambar tmalt,” x blue giass, colored by

1
£
g
|
B:
¢

quiring tpecial treatment 1o develop its
it an excelent “inhibitor” or el L

d lead and oranos mincval, i
are axides of lead. The frst as we!(;:snl:'lhmpri
by further oxidation of lithzrge at a low heat

]
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in an open furnace. Orange mineral is usually
produced by oxidation from the carbonate of lead
instead of pig lead, and is"thereiore amorphous
in strucure and not crystalline. This makes it
much easier to hald in suspension, while its color
is lighter and more brilliant, These jead oxides
form a cement with linseed oil and tend o harden
in the can.  Freshiy mixed, they form an excelient
protective coating for meta! surfaces, but in time
]::3 g:dgee “livery™ paint. A fully oxidized red

bo , been duced which is free
from this objection. Tbe addition of cartain sub-
stances in delzys this action.

Fine grinding impairs the color.

42. What are Lake Colors?

A lake color or pigment lake i3 a pigment pro-
duced by the combination of a dye with a miseral
base.

The varieties are exceedingly numerous. The
number of such pigments among artists.’ litho-
graphers’ and carriage colors is, however, much
larger than house puinting J
since many of the lakes are transpasent or
tranasivesnt.

Some of the lakes are formed by simuitancous
pretipitation of the mineral base from solution
with the coloring matter. The preferred base in
such cases is usually either alumina or barium
sulphate.

The-“para” reds (paranitranaline lakes) which
have come into e vt on t of their
beauty, durability and body, are more brilliant and
more  permanent than  quicksilver vermibion:
Neither class of reds can be used with 3 white
tead base without dmni the color, Aliserine

. and rolmwidine reds are prelerred for scwme pur-
poses.

43, What are the Carbon Blacka?

The carbon blacks are practically pure carbon.
They comprise lamp black, a specially” prepared
soot from oil lamps: gas blacks (comemonly known
2s “carbon blacks”) from natural gas; and proph-

-}

ite, a natural product now aduced artifici:
by means of the eleetric:lhgumu. artificiaily

Bome-black, wwory black (3 fine bone
drop black, vine back, e, also come in tb:h;‘:l:
mtﬂr!‘_ These, being produced by carboniving
tiona ufminm mireral salts 'ﬁz mnuinw' iy
modified in tone, e v

. 44, What isti '
bes rmlhochnwuuuudtlft&;-

With the exception of those i
paragraph, they are practicatly nnnm:rmm m‘tﬁ
are, therefore, chemically incrt, Lamp Dlacks and
gas blacks are amorphous, the particies are ex-
mﬁ&:ﬁﬂpr:ﬂdﬁcmﬁvbﬂ conse-

atly, they require 3 surprising prepondersnc
o ot E oy ) o B e e 0 They

in jon o

enormouy and their durability is a striking ex-
ample of the durability of inert pigments m -
¢ra) when used in painting. Their tinting power
is great. They are seidom used alone as pure
color, It being deemed techmically advisable to
grind - with tbu:. ::c]&‘: 3 pmpcr:’:;n_oi colorless
inert pigment messureably increase
thickness of the piint film without mfn';

Lasp biack lettering on old si
quently lmown to stand out :a:ehb:f' :iet?r f:l:
wood surrounding it has becn deeply worn away

by the
Graphite, among the carbon pigments; stand
apast, ity unctwons quality. familiar in n:'mpohs}:
and lead pencils, distinguishing #t. It comes in
It ia as dura-

. two i and amo!
ble as the other carbons, and like them, is fre-

quently ground with silica or other colorless, inert

pigments. Its chief use is im protective paines.

. The remaining carbon blacks i~
cxyal?yasﬁnﬁn:mlononly. s med
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oils, such as corn oil, cottoneseed oil and soys
bean oil of which the iast named bas assumed
considerable technica} mportance both for admixe
ture with' linseed oil and as 3 medium in which
to grind paste tinting colors. :

46. What are the characteristics of 2 Dry-

jog Ol1? ‘ .

Drying oils have the peculiar property of
absorbing oxygen snd forming s tough elastic
sl ce. They herden (with the exception of
tung oil, which seems to “sct” simultaneously
throughout, like cement) from the surface inward.
Certain metallic oxides and salts when incorpo-
rated with these oils by heat or otherwise, by
acting apparently as catulytic carriers of oxygen,
hasten the drying process. On exposure the
hardening progressey sowly until the material
finally crumbles and disintegrates. The added
metallic saits, etc, are known as “driers,” the oil
in which such driers have been incarparated as
“drymg oils” and if incorporated by beat, as
“boiled oils.” A sirongly concentrated drying oil

*

N M

thinned with a wvolatile 0il (turpentine, benzin
etc.) i3 also knows 23 “drier,” and sommnt::
cspecislly if 8 gum or resin be added t0 it, as 3
“Japan drier.”

47. Why are Oils wsed' i
Mo "y. K Drying wed in Paint

First, to give to the paint the necessary Buidity ;
secondly, to insure the uniform distribution of

48, Why is Lineeed Ofl usually preferred
for this use? ° i

First, because it is most abundamtly obtainable
of all the drying oils, and on this account its use

-—:::h. der of drying trw!:'?“;dl.;
in erder o. “s are ea
and the other lead oxides, iron
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person or clothes, to enable additional
applied quickly, etc. 2ats to be

51. Do Driers impro i .
ier of Painmie prove the ‘vemnt qua]
By no means. As the final destruction of the
paint film is due to oxidation (whith is merely a
slow 3. Anything which hastens oxi-
_dation shortens the life of the paint,
. Therefore, the addition of “driers” and the pro-
- pordoen of drying pigments in

e a pzint should be
weicily 1 d th s va) -
indicated. fo the above

52. Is Tung or Chin
Psint Mannfaeture? *

Not so much as in varnish making; bt j
some remarkable and valuable proge'nies :h?:l:
are ut‘}lueg 0 nint manuiacture. In the form
of 3 “fat” drying varmish it is extensively used
in flar wall paimis. It is also used very generslly
in modern varnishes and in making marine paints,
lo which it imparts valuable properties sor resist-
ing the aliernate action of air and salt water, the
wearing and abrasive action of waves, ete. '

53. What is Lumbang or Kukui Oil?

A drying oil obtained from a -
nut—(glcuritcs woluceana) hdimw:oggg;;-
fesia and widely cultivated in Asis, Hawaii, the
Philippines, ete In Hawaii it is imown as
kuku®: in the English trade as “candlenut” It
grows well along our gulf coast, where it has
heen lately introduced. It is related to the tung
tree, and the oil resembles tung oil in some of
its properties, though it does not polymerize to 2
firm jeily like the latter, on heating. It has & very
rood color, a fairly high jodine number (162.0).
it has been used 10 some extent in white lead
light tisted enamels, for which use itholds prom-
ise of considerable importance. There are two
varieties of lumbang most widely known, lumbang
bato, and lumbang banucalag. The banucalag has
an acid rumber of about 9, and is the less adapted

b~

Wood Oil used in

v
i
I

—

1 ee sy Gpdn
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for use in paints, The bato has an acid value of
1-2 and is very similar to linsced oil in many of
its properties,

54. What is Perilla 0017 .

A strongly drying oil fromr the seeds of the
Peniio gia_kinm, cultivated  extensively in
China and Japan, where it is of considerable com-
mercial importance a3 a paint and varnish mate-
rial, its color is excelient apd its jodine number
high (approximately 200}, Its kigh acid number

(10-12), does not scem to detract from its valuc
as a paint vehicle, nor do  made from it
harden in the can, as happen in the case

of many other vegetable drying oils with such
a_ high yacit.i number, It has been found to hec
af exceptional promise for the manufacture of
both paints and varmishes, Its cuitivation is
being introduced experimentally into the United
States. where it is known to be capable of pro-
duction over 2 wide arca.

55. What iz Hamp Seed Oﬂ;d

The oil expressed from the seeds
mon hemp plant-cannabis sativa dri
nearly as rapidly as limeed oil, having an jodine
pumber of about 153, as agsmst about 180 fnr
linseed oil, The acid pumber is always less than
4 and often below 2. It i3 used in Europe as a
paint and varnish ail, and was formerly common
in “Black Sea oil.” the linsced prowers mmxmng
hempseed with the flaxsced exported from that
part of Russia, It is heid-to he one of the leaut
objectionabie of the cheaper substitutes for linseed

oil,

56. What is Fish Oil or M.ajudna ?ﬂr e
oil is the oil expressed chiefly from

mharuhdm. a fish which is foond in vast mmbe‘;: _
along the Atiantic coast. The yesidues from
presses are used in fersilizers. T‘l'lse :pecu;l _grade
is ¥mown as “winter hleached” or ° refined, ‘i!od best
adapted for paint manufacturer. It has mund ge
vah:eo(abwtlSO(H.A.Gm_lmhu{o 3

b

of the com- -
It dries
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“Winter Bieached” variety to run as high as 178),
and is almosy free from odor. A decided “fishy”
smell i an indication against the availability of
1 fish oil for paint,

57. Is Fish or Menhaden ‘Ol admissible in
Paint? -

“Paint made from fish oil can be applied to het
mimmﬁumbﬁnwormln_rudily

a3 that made from livseed oil, and for this pur-

pose——at 2 smoke-stack paint—it is very desirable

“A ‘properly bevtralized fish oil prevents the
hardening or setting of red lead in the paclkwge,
and & paste made of this material ean be trans.
ported z great distance, and will last for many
months in ® fresh-and sofs cooditien,

“Menhaden oil should, of course, be nsed with
a drier, and the best resuits are obtained with 2
wngate (China wood oi!) drier."—Tock.

58. What are Semi-drying Ofls?.

Certein vegetable oils which, while possessing
some of the characteristics of the drying oils, yet,
on account of their constitution, do not completely
harden. They zee nsually 23 vegetable oils
whose iodine mmmbers fall hetween 90 and 140,
those below 90 being classed as non-drying oils
and those above 140 as drying oils. Those com-
bm;nn!y_?dmmmlmwandm

ol

53. What are the uses of these Oils in Paint
Manufactars?

By special treatment their drying properties may
he increased, and in this condition they are some.
times uwsed with linseed oil in comnection with
stronglv-drying pigments, are aiso, to some
extent. used in the grinding of paste paints, espe-
cially red jead, to prevent hardening in the pack-
ane: and in the manuiacture of putty. a grade
of cotton-seedl oil known as “putty oil” is com-
monly used to retard hardening and to avoid the
excessive nitimate hardness attsined when iinseed

 oil alone is empioyed. The qualities of soya bean .
oil are discmsed separstely,

3

e 1

:
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§1.. Is Soys Bean Qil admissible in Paint?
Experimment thus far would indieste that the
oil_from the soya bean is, perhaps, the most
satisfactory ol the vegetable oils ordinarily used
in eonjuoction with L iL. Extensive feld
tests indicate that when properly treated i
bination with the drying oiis, it is a valuable
addition 1o the too mesgre list of available paint
liguids.
62. Are Petroleum Oils other
and Mineral Spirit ever waad in
In rare instamces, excrpt where they ocour as
an aduiterant of linsced oil sold to paintert and
m“m:::lnmnr?e apeg:‘l paints for the ?l::nec—
tion of ml aces, hesvy petroleum oils are
used to a limited extent to retard the hardening
of the paint fiim. As the linseed oil used in such
a2 combisation reguires special treatment,
oils should never be used except under expert
supervision by the paint manufzcturer. '
63. What are Volatile Olls or Thixners?
Certain liquids which form a homogencous solu-
tion with oils, and on exposure to the air, evapo-
rate rapidly mdmm m mmm ly. T:rea\i
are turpentine, e, mmim
spirits, benzol, aleohol, ete. Of these the first
four named sre practically the only ooes used in
i acetate, methyl alcoho

:
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64. Wkhat are the characteristics of the
Volatile Olls?

Of the four used in paint, turpentme is de-
rived by distillation irom the sap of pine trees,
the residual product being rosin, Wood tarpen~
tine is distilied from pine wood waste, pine stumps
and roots. Bensine is that distillate from crude
petroleum which has a mty of from 55 to 72
degrees by the Baumé bydrometer; the lighter
products are gasoime, (60-62° Bé). ete.; the
heavier products, fuel, oils, burning oils, Tubrie
cating oils, etc. The petrolewms with an saphslt
iuse vicld benzines of higher gravity and hemec
slower ¢vaporation than the paraffne base mls of
the Ohio_ valley, etc. They are known as “min-
cral spirits.” e fmhtzon ot fractional dis-
tillation produoces similar “spirits” from the latter
Turpentine. benzine and benzol have cach a char-
actesistic odor. All are solvents of ails, resins, ete—
tirsse from asphaltic oils being supcrior in that re-
spect. OfF the three, turpentine gencrally evaporates
wost slowly, though some mineral spirits surpasy
it in this respect, Turpentine, in the retail ana
jobling smarket, is frequently adulterated with
heavier, non-volatile petroleum oils, but benzine
is never so adultersted. Benzine on evaporating
leaves no residue and has no effect on the paim
fym.,, Turpentine. being 3 slight oxidizer, is
thaught to have some drying action and is also
believed (because. while the benzine can all he
recovered from paint by distillation, the rorpen--
tine cannot) to leave somethingy in the naint Glm.
1i so, it would seem that this residue must be
somewhat of the mature of rosin.

&5. What is Wood Turpentine?

Wood turpentine is the volatile distillate from
pine wood waste—sawdust, stumps, pine: leaves,
etc. When properly refined, it tx indistinguish-
able in its properties. chemsca! or physicai, irom
gum turp having tially ‘the same com-
position.

2

it ia fess wolatile

66. What are the uses of Woad Turpentine
in Paint?
Exactly the same as those of gum turpenting.

§7. What is Benzol or Bezaene?

Kenzol is that distitlate of ght oil from cuul
tar, having a bowng point of 82' C (80" ¥,
It is a volatil of ch istic adar, aud
best known for its mt solvent power for guins
::: resing, ;Ihe b&a:e benzol iy seidom used by

pIing tra several grades are prepared
which are suﬁcxcmly refined for commercial use,
and oould not be distinguished from the purer
grade as far as appearance, odor and atnon are
concerned, but are distinguished by the ranges
ai temperature within which they distill.

68, What is Toluol or Tolusne?
Toluol {methyi- beuol or toluene) iy that di--
tllhte oi lq ht oil from cosl tar having a builing
of 111° C (264° F.). It resembles benzol

all us perties, except-that # is not 3o volatse
on lcng:nnt of its huher bolhn‘ point. It alw i~
grades

pamzmde.

69. What is Solvent Naphtha?
Soivexu mb.tha is that distillate of light oil
‘which boils princi ully betveu‘l 13
C- (M° F) and 160° C (362 It alwo
carresponds close
zd.mhf’:}a,nut huhcdudmoitl 1,
ts is ohu
e e an. Siner sl o Lo,
and for this reason is very widely used,

70. What sre the uses of Bamxol and similar
products in Paint Manofacture?

They are powerful solvents and have been
brought be!m the puint trade largely in paint
and s lwood with
:rmeugan annsed':de!ymm stains on
that account. They are also used frequently for
the same putpose a3 turpentine or petroleum besi-

3
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72. For what purposes are Volutile Qils
added to Palnt?
memdmuu To facilitate

73 Has Mo auy ndmgo over
Benzing for thess purpesss?

Soch advantages as it may have are lasgely de-
peadent on its lower rate of evaporation. This

anything except the -most expensive varnishes

M4

The only exception to thit is in “8at work,” fer
:urpmmbru ;Tn; mt}” mmmad oo
:m y in ity, dependent

:?::u m}nch anuia :d" The better
» are m'opery ned are practicall
wenvical with sap-turpentipe. . P Y

. Wht are Vlnhhu?

“‘zhi... What are the characteristics of Var.

Tbeymm:’fr:: Mph:raud‘mrzlmgob:j
coating than are tapable o ny
to & finer fmish. Some “Japans,” uwudwnirsmal

76. CaVlnhhhwullrwlyud?
Thmhrmyxﬁsﬁmymb@hsbmdc—
ot Gt v 3

. hmnlymaedwmo!mm

K hmvo!wmhubmn“.m
there be 3 “Standard™ Farmula for Painta

No. Aamyh:mlm’ilmiblzmthdu-
ferent formulas to produce pragtically the same
results; hence any attempt to establsh standa
famnh:mezdymdswﬂunmuonw
improvewsent; to throw the peint mdustry into
\behuﬂluiaiewmmofuw materials
and 1o stifie competition as well in quality 33 in
price,
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78. 1s any standard possible for Paints?
;ue“s“ the standard of quality as derermined by
b

79, What is & reasonabie standard of qual
ity for House Paints?

It is based on sccumuisted experience with the
bess grades of paints, and indicates the following
as the requirements for & ood paint under aver-
age conditions:

L. To cover upwards of 300 sq. ft, two costs
per gation,

2. To produce a surface that is neither too
hard ner toa soft,

3. To have an average life of three to five years.

4. Tu be durable as 0 color.

5. To leave a surface suitable for repainting.

80. What is meant by mcri.uc upwards of
300 square feet, two coats?

These specifications all refer to paints applied
to wood. This specification means that each gallon
of paint, to be satisfactory, should cover properly
with two couts upwards oi 300 square feet of sur-
face, .

" §i. What is meant by producing a surface
that is neither too hard nor too soft?

A suriace that is too hard is subject to abrasion,

cracking and chipping off; a surface that is too
| by rubbing or scraping.

soit is subject to reg
This char istic in cases o
permanent stickiness; in another sense the phrase
inciudes “chaliing,” which see.

82, What is meant by having an average
life of three to Eve years?

That, under average conditions of yurface, cli-
mate and exposure, repainting shall not decome
necessary for surface protection more than once
every four years. 1a exceptional or favorable cases
this life of a good paint may extend to ten or

36

fifteen years. Except for uncomtroilable circum-

stances it should not fail below three years.

Singie pigment white paints, except in extraor-

dinary circomstances, will aot last over three’

{l:xnixm They ircquently perish in less than hatf
e

83. What is meant by “durable ax to colog™?

That within the period fixed as the average
durability of the paint, there shall be no marked
change it the original color of the paint beneath
any surface deposit of soot, dust, etc.

“Pure” paints, for exampie, may 2t only darken
on exposure to the gases of the atmosphere, but
may have a bleaching or discoloring action upon.
many pigments in daily use, such as Prussian and
Ultramarine blues, English and American wer-
milions and para reds, etc. Ry proper combina-

] elimi d, while the

tion th { may
durability of the coating is

84. What iv maesnt by “leaving ¢ surface
spitable for repsisting”™?

That when repainting hecomes necessary the
remainder of the old paint will present a prov-
tically unhroken snrface and perwit of firm ad-
hesion by the new coating.

85. How doen Paint disappear from a zur.
face?

It may chalk, peel, scale. flake or wear awa,).

86. What in chalking?

Chalking is that quality (most characteristic
of the white lesds and lithopome) which sotoe
paints have of disintegrating, falling into powder
and dusting or wasbing from the suriace. irre-
spective of normal wear and rear, It is most
commonly doe to progressive oxidation of the
component oil. The paint on a “chalking” surface
will rub off on the clothing. Such paint has been
included in 2 foregomg definition as “too soft.”

u .
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87. What is pesling? .

Peeling indicates an imperfect atachment of
the paint film to the surface. The term suficiently
describes the condition. Any paimt mxy peel if
applied to a damp, greasy or resinous sgriace.
:eehn may also be caused by intuinrm ificial

cat, driving moisture ds under paint
e Tl A oty T B e

wi e, oi
are lahle to this defect.

83. What are scaling and Saking?

The premature detachment of paint in amall
scales or larger flakes. A bristle paint, in the cir-
cumstaaces where 3 more elastic paint would
peel, will saale or flake, according 10 its degree
of brittleness.

89. What is meant by “wearing awsy”?

The aormal wezr of paint i3 both a chemicat
and 2 mechanical process, The action of at-
mospheric oxygen on linseed oil, a8 already stated,
is progressive from a tough elagtic substance to
2 puoiverulent mass. A coating of limeed oil
alone disappexrs in this way. The addition of
an inert, opaque pigment, odstructing the pesetra-
tion of air and light, limits this action to the
surface of the paint film. As the. surface thus
disintegrages, it 15 slowly and mfefmlr washed
or worn away, exposing conrinually & fresh sur~
face to the atmospheric attack, mutil the d
fim is thus wam away.

90. What ia the most desirable mode of
disappesrance?

Natwurally by normal wegr, and it is one of the
chief objects of the welkinformed paint chemisy
and paint manufacturer 3o to compound and pre-
pare his products that they shall not chalk, ecale,
flake nor peel, but wear away normally from the
surface.

91. How is this accomplinbed?
By maintaining & due chemical
pigments, oils, driers and other ingredients of the

38

ure

N

o emaem e

paint, as well as by 2 careful selestion of the
single ingredients themsel <are, for ple,
that the iron oxides contain 5o free sulphuric acid;
that the jinseed oil is properiy prepared and the
free fatty acil content nut :bnormal; that proper
allowantes be made in composition - for umbers
with & high mangasese content; that the chemical
activity of the pigments selected be duly com-
pensated lor by some ingredient, etc.

92. In m: of the lo;egoigg facts, is 5t

-or it p ady prep
all tinta with o white base of Sxed composi-
tion? |

By no meaas. It will be undersood, from what v

has been stated, that practically every tint or
shade, if the ideal pran‘i;:: vmd ionclwed. would
require 3 separate iormuls and spesial treatment,
But confining himsclf within rational practical
limits, the enlightened paint manufacrurer divides
his tinting colors into groups with common charac-
teristics and varies s white base and his for-
mulas according to the group. Thus, the well-
informed f may tombine the ver-
milions, blues, para reds, etc, with rinc oxide,
leaded zinc, sublimed white lcad, lithopone,
Titanex, the incrt pigments, but he will be very
chary oi combining any of them with a base
containing lead cacbonate.

93. What is the cause of blistering of
Paint?

Heat vaparizing underlying moisture.  Only
new paint i3 subject to this evil unless the heat
be excessive, snd one paint appears to be 2s
much subject to it a3 another. E of volatile
ol prevents it. lncompletely dried lomber would
seem to be the chief camse. It may be partially
due to a chemical action of light and heat on the
oil, segregating glycerine the blisters and
partislly to the expansion of the water in moist
spots under the paint. The blisters often dis-
appear in a shost time, bnt the mint is detached
from the surface bdrittle. They are merely 2 de-
tached covering, not an adberent coating of paint,

» .

- v mm e———
o

0007-SWP-000006375



94. What is “Alligatesing™?

An ncomplete form ofpedmz.whzrethepdm

cracks into large :mu. end oi the
line back irom the

segment loosening and
surface, while the other end remains Armly at-

the suriace renme&y the back
of an alligsror, the alligatormg is fne
and incomplete it is usually termed “checking.”

- 95, What is the cause of “Alligatoring”?

Heavy coats of paint spplied to unseasoned
wood will alligavor, ewedany if the paint be slow
and inelastic, Rosig drier in zinc

drying, tough
pmuuuldby'rochtobe:henhmumel
the forms known as “checking.”

96. What is the remedy? .

Scrape or burn the old.paint off and repaint
with thinger coats,
- 97. How msy chalking, pesiing, hﬁa A
atligateting, ste., be avoldad? ' ¢

By the selection of a properly prepared paint
and its proper appplication to a susrface in fit
condition for painting.

53, Whatia s nowl! prepared paint?

A paint it which the imgredients are nw

100. How should the consiy 4
pa‘unho varied for different mrt::? of the

require a
thwkummnmulponxywoods.sucha;
poplar, soft pine, ete. Resinous

with due regard to their ical and ch

5 and amug:mtedm
a_homogensous mixture, mpcrzmdmzotd\e
pigments being also essential

99, What is meant by the proper l»liu-
tior of paint to a surface in 8t condition for
painting?

The “proper applitation of paint™ bas reference
to the conmstency of the paint when applied, to
the method of application, and to the time allowed
to elapse between spplication of the several <oits.
The Htoess of the surface for painting refers to
its clesnliness, the nature as well as the condi-
tion of the wood, and the state of the weather
at the time of pawnting.

‘40

grease
Every coat of paint should be campletely dry
throughout before the mext coat is applied; but

4
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it is a mistake to allow 2 priming coat to “westher”
and become weakened beiore painting is contirued.

Too much drier or japan, or cheap rosin japans
are at the bottom of many paint failures. The
manuiactures of A scienufically prepared paint
will introduce thie proper kind and quantity of
driers intd his formula, and none should be sdded
in use

101. How ia a fit condition of surisce ob-
tained? :

First, by delaying the application of the priming
coat until the wood is thoroughly seasoned, unless
scasaning has Leen propesiy anended to in the
lumber; sccondly, by seeing that the plaster on
the inside of the buslding is completely dry beiore
painting is Degun on the outside. A new house
texcepr in summer) should have been heated some
weeks beiore it is painted. In an old house leak-
ing spowts, etc, should be repaired and the adja-
cont wood ullowed to-dry thoroughly before re-
minting. Thirdly, by avoiding the application of
paint i moist wcather or wien the atmospheric
moisture is high. Fourshly, by selecting a dry,
mild season for the work. Fifthly, by seeing that
sappy or resinous spots in new lumber are prop-
erly treated before painting. Sixthly, by due care
on ¢ld work that 3ll loose. paint and dust are
removed by scraping, sandpapering, wire brush-
ing, dusting, or, if y, “b g off,” before
neéw pain is appilied.

As 3 rule. it should always be remembered that

two thin coats, thoroughly brushed out, are better -
in most cases than one thick toat, and that repaint-.

ing should never be delayed mtil the under coars
hegint to lnosen seriously.

102, Can the ordinary property owner oh-
tain satisfactory resuits with prepared paint
by applying it himeell?

Only when conditions are favorable. In any
case he should study carefully the directions on
the can, and unless they are found to apply to his
particular job, should consuit either the manufac.
turer or a practical painter for fuller adwice,

42

the quality of a pain

No. To the expent paint chemist it will indicate
whether the paint is properly compounded or not;
but of the method of preparation, which is quite as
important as compasition, it will tel}l nothing, amd
of the nature anddquxklity of Qain_t F” litle,

103, Wil o ehem:;ai analysis determine

* Only a th gh ao

tion will indieate the real value of the paint.
184, What is "Flat Wall Paint”?

“Flat wall paint” is the title wsually applied to
W ype of paing for apgiauon to interior wall sur-
iaces, drying to 3 Hat or lustreless finish and
nable of bei hed wi injury. It sume-
times containg some ingrediont intended w0 neu-
tralize the free lime in plaster or cement. The
white pigment base is usually &ithopone, with zinc
nxide, in combination with sowe reinioreing pig-
ment, and the vehicles are specially prepared of
tung oil or other varnish compounds which dry
“Rat" and become waterproof on drying.

103. What sre the merits of thess finishes?

They are more sanitary than other wall coatings,
and, being more durable, are in the end far more
ical. T place with a material de-
signed on correct priciples the old Bat fnishes
produced by painters by washing the oil “binder”
nut of paste paitits with turpemine, which is both
wasteful and zmscimtiﬁe' i& that tpe paiut is thus

: +

deprived of its ;: -' ;ugl H
1068. Why is paint preferable to paper for
walls?

interior

Briefly, because it can be washed. A pamphiet
i the Insti of Industrial R ch.

issued by

at Washingron, clearly shows that paim exposed
under the same couditions, side by side with wall
paper, remains comparatively free from bacteria,
while the wall paper-swarms with them. Bac-
teria_are the cause of infectious diseases. such
as diphtheria, scarfet fever, typhoid fever, grippe
and common colds.
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107. What are fire-retardant ahingle painta?
Experience has led to the classification by fire
inyurance authorities of unpainted shingles a3 extrs
Tisks, b of their infiammable na-
tare, which is mmned by the fibrous “fues”
vin:h graduslly develops on their upper surface
Is warping also they are inclined to form cups,
which catch and bold flying sparks or brands, The
hare shingle in these circumstaoces readily takes
fire, ;l'hu hnrdg:yhenuzl!yehmmdbz
properly painting shingies befors laying an
by keeping the roof adequately painted thereafter.
ny good linseed oi) and mineral pigment paint is
ord.:m.niy eficient iw shis purpose, while special
psints, containing large percoreages of liu:mmsm
silicate, are, within r ble limits, absolutely
and permanently effective.

108. How may wood be made fire resistant?

By treatment with a solution of sodium fivoride.
This is also a wanderful germicide (preventing
decay), and wood 5o treated may be successfully
painted with paints of the ordinary type

109. What la Cement Paint?

A type of paint specially designed for the preser-
vation and embcellishment of cerent, concrete or
plaster, surfaces.

110. What are its chnutuhﬂa?

In contradistinction to ordinary oil paints, it
adheres permanently to the surface and retains its
original color.

111. How may cament or plaster surf
be prepared for thmdudhlneilu.hﬂ

Mr. Charles Macnichol, of ‘Washington, D. C.
recommends treatment with 2 solution of zine sul-

phate, in the proportion of eight ounces to & gallon, .

of water, The chemical resctions involved trans-
farm the free lime in the cement to calcium sule
phate (gypsum)} aud the zine suiphate into 2inc
hydroxide, both of which products remsin in the
surface-iayer of the cement or plaster and retard
absorpuon Equaily good results can be obtained
by using a paint designed for the purpose.

“

3112. Whst are Mill.Whites?

The term is applied to white oil paints. of spe-
tial composition, used on factory and_ other com-
mercial  interiors to  enh the
They are commonly pure white ‘in color, retain
their color well, are washable and duradle A
good paint of thummymuuﬂmeeﬁemw
illumination uwpwards of 23%.

113, What is the Electrolytic Th: ¢
y ytl eory o

» Research has shown that corrosion of steel sur-
faces is largely dve to a difference of electric
potential between

difference o exist & current will pass
{rom tlxe hn:h:rte the lower whenever an elec-
trolyte (s liquid espable of condueting the cur-
Tent) connects them. Ordiary moisture is suffi-
am{wﬂnm At the same time, the sub-
the higher potential will pass into soiu-

proceed. The de.
tails of this theory hve been formulated by Dr:
- mnﬁfmvu’tpmm‘;%y by others, 4 hge
notably
?tr. James Cobd, of the British Im and Stect
nstitute.

114, What is nnmbyﬁhﬂ:lﬂn?
Is connection with the electrolytic theory, it
w‘u found that mm :ubsnmmu retarders
[} bt.lwu
amwoimmﬁm 2
in pigmvests in common use pogsess this power.
Cl’ucio!dmem chrome,
e!mmeyd!m (lud chromes),” searlet chrome,
the compound chromstes (lead and xine, zine and
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tarium, etc.), and zinc oxide. Some pigments
were found spparently to stimulate or facilitase
eaved ot Jarge scale, 384, the resgits, o 3 puneral
gated on-s ¢, an results, in 2 geners
way, appear to give smple confirmation of the cor-
recinesd of the theory.

15, What s an Inhibitive Paint?

t Such paints gsually contain 2 small per-
centage of zinc chrome or other e, zine
being most common,

nearly so. Basic lead chromate, red Jead and
sublimed bloe lead are usually classed as’ “inhibi.
tive” Qther paints of this type are rendered
inhibitive by  special treatment of ordinary basic
pigments, in whick the surfaces of the pigment
particles are “chromatized.”

118. 'WII the blow-pipe determine whether
White Lead is good or

ng
of lead, such a3 the acetate or the nitrate, will
vicid metallic Jead with the blow-pipe more readily
than will the carbonate. but when found in white
On her hand,

117. In view of all the foregoing, what is
the true test of paint val “
Service. The conditions, ﬂm‘uli chemical and

given case are so and 20 ob t
it is hopeless for anyone but an expert to attempt
to comprehend .them, House paint is designed to

cover a wide range of

&8

ter grades of prepared paints meet the .averape

conditions with remarkable success. As between
the many competing products. nawrally, it is to
the record of success rather than the composition
of the paints that the consumer must look for
enlightemment. There is always a reason—usually
there are many reasons—why a certain paint under
certain conditions meets or fails to mect the re-
quirements; but these reasons are usually cbscure
and technical and quite beyond the range of com-
mon knowiedge. It may be taken as axiomatic

that no paint per larity excenf

- on the basis of substantial merit. S besreln

suceess, and nothing could be more conducive to
increased saie of 3 given paint in any Jocality than
the acular demonstration of ity valie on painted
buiidings. It is this practical demonstration of
superior convenience, economy and durability which
caused the consumption. oi prepared paint to ex-
pand from the humble bepinnings of the industry
in the late fifties, to its vast proportions of ihe
present day.

SUMMARY

From the foregoing it will be seen that paint
manufacture is 3 progress d d

dition of new pigments and other materials to
the list of available products and the keen com-
ition between manufactorers insure prograss,
Sit:'gty or seventy m;; agghhtten m_hmba:pr
white pigment generally avai as a paint basis.
This was basic carborate white lead. The fact that

|

its nse preciuded the use of many be'auﬁful timinn .

colors, jts well recogmized sanitary inconveniences
and itz deficient durability, led nnt only to improve-
ments in ity handling and application, but 2iso to
its very gencral extension with inert pigtnents and
to a -diligent search for other white hases. This
research has given ns zine oxide, leaded zines, suh-
-f lead and mth;pmo-ali white a'mn;ns
of great importance to the paint-constuning public.
The field of paint production has thus been vastly
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extended. and the manufactarer has it within his
power to vary his paint base as the conditions of use
and the chemical mature of his tinting colors require.

The history of zinc oxide in this connection is
familiar. Since the middle of the last cemtury its
consumption has grown from nothing ta over 100.
00 tons annually in the U. S. alone. The history
of sublimed white lead is another familiar instance.
The irrportant and rapidly xrowine vse of this pie-
ment as one of the raw materals depended vpon hy
the paint manufacturer for orepared naint is an
excellent ilhustration of the advantaves th the nublic
at larwe resulting from the develonment nf the
paint mdustry, for the reasnn that sublimed white
fead would nrobably net be in use todav at all ae a
nigment. if itx use had devended upem ity utifizstion
in hand-mixed paints: while, on the other hand, the
print manufacturer has heen able ta eive the nubiic
the very real values and advantages of this nig-
ment in the can of paint.

White lead—that is the ordingry hasic exrbomate
~—owing to the long-continted vse nf the termt o
deserine all kinds of white paints in naste form.
has acguired an undve immortance in the nopuiar
mind. While an extremely usefu) and valuable
pigment. it is only one of many, and in 3 faree
proportion _of  the dark shades commoenlv used
neither it nor any of the other white hases (except-
ing the inert pigments) has any nlsce whatever.

! testimony stronely inclives to the opinien
that its valve for painting requirements is enn-
siderzbly enhanced by the addition of other white
pigments and inert materials,

In the present state of our lmowledee it is ah-
solutely impostible to assert with suthority that any
riven formula js “the best.® We can sy, 3
that many formules in common nse are exeelient
and that it is surprising that from so grest a
variety we should obtain results so nearly identical,
As before stated, the “best paint™ is that which
froduces the most mmiformly satisfactory results--
for paint is bought to produce resulty. mot 1o
demonstrate techmical theories. The widely cele-

4

hrated paint test fences, at the end of four or five
years were reported by the official committees to
have demonstrated conclusively one fact which is
farmulsted 23 follows: “A bination of two or
more of the prime white pigments, with o withom
the addition of a moderate perceatsge of reinfore.
ing pigments, i superior to any one of these pig-
menty used alone”™

In conclusion, let os boldiy and confidently assert
that prepared paints are the sum of paint progress;

that the hand of progresas moves forward and not
backward on the dial; and that ¢the Amesican

people having once realized the economy. conven-
mueemd“:znm sense of the sealed can with its
completed product. will not voluntarily return to
the paint pot and paddie. .
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- Walt Faper, Paint va. ...... Crmermsansamrieraanes
. White Lead, Cylindar or Quick Process

Solvent Naphths .....e0vsue.
Standard for Paints ......
Sublimed Bloe Lead ...
Subluned White Lead
Surface, Condition of
Tioners, Volatile ....
Titanum Pigments, .

White Lead, Matheson Process .........
White Lesd Old Dwch Process ..........
White Lesd, Falp Precess ........

Zine BRIDRAtE svecervninivocisians
Zine Suiphate for Cowent Painting .
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