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PREFACE TO BIXTH EDITION
This sixth edition bt» been made necessary by
the cxhaustion of the cditon, ,

and prasvice.
Phila, March 2, 1525,
PREPACE TO FIFTH BEDITION
ifth Edition is jssued & poase 1o in-
it m::d. The mmm ::;ol"d. wl;:zc
mmmmma&mwm

mwm;mls.lm
PREFACE TO FOURTR EDITION
n\cGrmWaﬂd War just ended, has b
the pamt ind mu;ht ;nd nd o
usiry. rate of progress and re-
search ot certam specialties of magufactare,

R R
are or
E Heelerd.
PREACZNTER&MONW“
pust ten years paint induoy
:amf than m ’“ the preceding half een.
tary. lemmchun!m daymday For
example, the lithopone ind which in this
commntry nwm;qwaiammryald.m
.2 .. .-

to James

b

m‘ tndm Janem un“glomm connected witl:
¢ 2oz e being over
wm was.  Other “legmd\xad withiy

a few years, are full of promise, and the tech-’

nology of pant is daxly becorne more definite,
w:t’i.xh'a gratif; mp{m vy ﬁ::!t u;w. korcigs
ying the continued
demand involves the nhhpnm of keeping it abreast
of d mefit it the
‘With this cbligation m mmd, the presemt re-
vision has been ondertaken. Iv is hoped that it
mymeetmzh the approval accorded 1o ity pred-

P!uh.. Pa, February 1, 1917,

PREFACE T0 SECOND EDITION

The first edmon of this littde compilation met
with 1 receprion that peowed its acrepeability. The
first issue of twenty thousand comies was ox-
hausted almm before it was off the press, and

rapidly wueceeding mpmm have been takent, un-
til the total pumber of the first ‘edition amounts
to_ 250,000 eomu. As orders are mill heing re-
ceived, it has > to . rep the
supply.

Four years bave elapsed gince the booklet was
Mwmmhkm.mmh;ndm

given uy more definite information regurding the

comparative viloe of paint combinations.
Amgmmmmdumw is the rev-

ohmanry work on corrosion |‘nd resulhnt

of 1
Wnnner Gudmanduthmwhuumm
have profoumdly affectad the mmu of -
facturers in this field

Among the oew materials tentatively or defi-
nitely mmueunbunow and amemyg the old
materials for which new or more defmnite uses
have lbeeu found, zre lithopone, menhaden oil and
benzole.

3
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It bas stemed desirable that these technical ad-
wances should be inciuded in a new edition of the
“Paint C:mhum. These :ddut:nns. therefore, and
ome modifi in the g text,
conatitute the present revision

It is boped that this new and revised edi
will prove as acceptable a3 the old ednmn—-mre
conld not be

Phila,, Pa., October 1, 1911

INTRODUCTION TO FIRST EDITION

The eompiler of the following guestions and
answers tizims no originzlity in subject or amb-
stance.

It has seemed desirable that sellers of paint
should have awailable, in compact and convenrent
form. the techmicsl knowledge of thur specialy
which tm been accumulstine dmmz e past half
cam;gd h‘f‘ﬂh:xf“?a? Cfaﬁed:um is, tbﬂ‘tfﬂ;t. a
com| of such informatios, mﬂ yom
many sources, and condented for quick reference

Where actual quotation has been made, the au-
thority is m but those definitions for which
ne authority is cited, whife in no case angmal
except as to language, must
writings of paint chemists and technical amhan-
tiey n

Tt is houd that the booklet may ntove a real
comvenience for those for whose ose it is

THE PAINT CATECHISM

1. What Is paint?

“Any liquid or semi-liquid substance applied to
any metsllic, wooden or other surfate to protect
it from corrapon of of decxy, or ta give color of
Riogs, or all of these gqualiti
Munpnuﬂymh;umh;ni:m_of

opaque or semmi-opaqUe substances (pigments) with
liquids, capable of application to sarfaces by ’mm
of & Or 4 spraving wmachme, o by dipping,

and of !ormgla sdherent protecrive or decorative
coating thereon.

2. 'Whast is the purposs of paint?

To protect or to beautify surfaces, or to per-

form both offices, Paimt ll aiso valuabie a5 a

sanitary agent.

3. What is house paint?

House d to d
to benemify. the Sortaces of meserit meer s the
constriction of buildisgs.

4. What is the best house paint?

o That pnm‘ which most completely fulfills the

8. m are tha matarisls wsad iz manufac-
turing heuse paints? ne

igments, drying oils, vobitile oils or “thismers,”
driers or “Japany” and varmishes,

6. How may these pigments be divided?

Into white bises, inert reinforcine pigments.
n::m! warth eolors, chemical colors, lake colors,
®

7. Nanta the white bases.

Zinc oxide, basic carbonate white lead (or cor-
roded white jexd), basic sulphate white lead (or
sublimed white lesd), feaded zincs and lithopone ;
titanium exide; together with certait inert or re-
mfm pigments {dacﬁbed herein under thei
proper titles). Other white pigments are at pres-

ent under investigation.

o
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PERTRErETS

8 What is Zinc Oxide?

Zinc oxide is a combination of one atom of
metallic zinc with one atom of oxygen, [t is pro~
duced by two methods, one kmown as the French
and the other as the American process. In the

rocess, the vapor of metallic rinc (or
"lpelm’l u burned in & current of air and the
product of combmation, m: oxide, i
in closed chambers. In the American process,
ores of zine mixed with &nely powdered anthirae,
cite are volatilized in a closed furnace, having
perforsted grate bars, and the resuitamt zinc
nmde. after being blown through & serics of ooel-
ing flues, it collected in fabric bags.

9. What are the charatteristics of zine
oxide?

in texrure it is the finest of all white pigments
and in color the whitest. A of dry rine
oxide ocoupies about 5077 cubic inches, while a
pound of corroded white lead m the same con-
dition ocoupies only 14.69 cubic inches. In con-
sequence of its extreme it requires more
oil than any other wiite pigment to it it for use
with & brush, In one mmdred pounds of zinc
oxide paint ready for nse there are about 45 Ibs.
ofo:!uu!“l‘nofp:, gment, while the propor-
vions in 2 corroded white lead paint of mmhr
consisgtency are about 73 lhl. of pigment to M4
Tbs, of oil Zine oxide is nnaffected in color by
-any gases presemt in the atmosphere, has no ef-
fect upon any mmt with which it may be
mixed, and i hon-poisonous,

10, What are Leaded Zipes?

Dxides of zinc produced (mn ores of zinc
which contain in aysociation a

of lead sulphide ores, In the pmum of matto-
facture the lead sulphide is transformed into basic
lead sulphate (sublimed white iead) and intie
mately united with the gine oxides. These pig-
ments are made with definite percentages of basic
lead sulphate, ranging irom abowt fve to abomt

L]
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thinty-five per cent,, according to the purposes i

which they ars to be used, 'Ishe mg;ued mdoc:

x{:m respecme!y under %vetmpcr ?L tets per
f Ty per temt,; an ve

of basic Jead suiphate. Other typ’g- of lupzdc;ﬂn!c

;;:mpmd in which the lead sopplied it net

z!l. What are the Chsractaristics of Leaded
ires?
In fineness they are similat to other zinc oxides,
ff' wh’:_tenm sligitly inferior, Their opacity and
body” are measurably greater om agcount of
the contained lead sulpkate All western zinc orcs
contain some lexd,

12, What is the affoct of 2 &
of Zine suiphate in paint? mall pescentage

“Nearly all zines contain & small percentage of
zinc sulphate. . Much unnecessary trooble hu“lnn
caused by the criticiom against zinc suiphate
Whare 2 paint comains moisture or where watcr
is added mzvcrysmanammtoubuvmm
in order to prevent it froms settling and not more
than one per cent. of sctual warer (mot
hydration) is contained in the paint, rinc siphate

i
il
ity
-
-
i

amel paints, the presence of zing ia not
a detriment, and in fioor puints it rught be

sidered as a slight sdvastage, fu'xaxdsn!hc
drying and hardening."—Toch.

13. Whast is basic carbonate or corroded
white lesd?

It is a compound of metallic Jead with carbenic
acid gas {carbon diaxide). oxygen and the cle-
ments of water. It is ml]y deseri 'hed a
combination of hrdrated Jead oxide with hd
carbonate, in the proportion of about two parts

7
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of the latter to one part of the former, though
thue mﬂlnﬂs vary. Corroded white lead of
he theopetically correct composition is very opague
ami dense, md thongh not so white as zinc oxide,
is quaite white, An excess of either chemical con-
nmmmgwdmlme:onumlw It
in this country by three processes,
lmawn 2s the “old Dutch” or “stack” process, the
cylinder or “quick” process and an American modi-
fication of the Dahl process (Matheson).

14. What is old Dutch procass Whits Lead?

The process generally knewn by that name is
an Englith modification of the original Dutch
procest. The process as used in this coumery is
in outline 23 follows:

Metallic ead is melted and cast :mo perforated
disks, called buckles, about six inches in diameter,
which are piaced in pots containing. in wells
abom one pint of dilute 3% acetic acid (hnmr)
These are placed in rooms holding several layers.
or tiers. 600 to 1000 pots each. The pots are cov-
ered with boards and lavers of tan-bark. placed
between each tier. The rooms, technically alled
“seacks,” are kept closed. Durine a neriod of

about 120 days the heat and the carbonic 2¢id gax .

generated by ‘fermentation of the tan, tozether with
the acid vapers, combine to transfarm the Tead
more or lass completely into 1 white, flzky substance
(basic lezd carhomate).

This, after it i¢ . crathed. sereened.  fioated.
grenomd in water and dried, forms the white lead

of commerce. and i3 either sold in the dry state
to paint and color manufacturers, or »round
Jinseed oil and sold for general painting purposes.

‘White Jead thus prodnced is 3 compound of Jead

hydroxide- and itad carbonate. [t is somewhat .
. variable in comr Foﬂhoﬂ Thus, in four analyses

reported by Pro ur:t. the proportion of carbo-
nate ranged from 63.35 per cent. to 7215 per

cent.: and that of the hydromde from 25.1995
to 35.14; and that of the moisture, from 042 to

nodnnz Prof. Church gives the ideal propor-
tions as 70 per cent of ﬂ:e carbonate to 30 per
cent, of the hydrate, Fifteen different American
brands of pure oid Dutch Process White Lead
fo B0, bad- rvenie w17 o o €010

c te to lead
hydroxide,

The ssmples analyzed were commercial luds
extracted and dried. Church reports as
eieven per cent. of normal lead acetate in
pesp flake white The color is alse somewhat
variable,

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

IS, What is Cylinder ok Process”
White Loas @ O Hinder or “Qul

16. What is Dahl or lhth-u. Process
White Lead?
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tasic carbonate (white lead). Washing, dryinz .
other processes.

in this manner is uaqmondly
white, fine and uniform, and the particles are
amorphous and not crystalline, 33 in other pre-
cipitation processes. Owing to'its fineniess it re-
qmm more oil to gml;d than &:ﬁh‘er leads, excteﬂc:
g “quitk process’ respect a3
- latrer exceeds “stack” lead Th:ohann g power
of pmpm:d leady is generally lower than that
of corroded leads.

17, 'What are the duncurilﬂu of Basic
Carbonsta Wkite Lesd?

“It is scarcely necessary to point oot that, as

white lead is mdc by many processes, it must

ily vary p ;. indeed, the white

‘leads yielded by the same process do not always
have the same composition."=—Furst.

White Jead ix one of the most opague of white
pigments, 2 hctduehrgdyhtbemu proportion
of liquid required to reduce it to painting con-
sistency; its spreading power, however, is corre-
spondingly reduced. Tbe lead hydrate contamed
in it may upite, under certain conditions, with the
acids of linseed oil to form 3 lead soap, whnr.h.
while improving its br
durabifity. It changes into the black jead mlplude
on expasure to hydrogen sulphide but imlm-
oxidation yields lead sulphate, w is, - agad
white. While 2 most useful and uluble p-:mem
on aceoumt of m opacity and mhng qualities,
it is bj rapid gration.
The durability of x good white iead paint may be
irom three to five years, but in the meanwhile
the paint will have disintegrated on the surface
and begus to wear off in the form of a fine paw-
der ("duliaas") of to come away in Inmite
flakey (“scaling™),

Another technical defect of white Jead, as gen-
erally used, is that it is sold in the form of 2 very
thick paste, comtzining on!y about ten per cent. of

Uniform i y s b ble in this

way, and the paint produc:d is mfcnor in that

respect to that produced by means of mechanical
mixers.

18, What is Pulp Ground White Lesd?
As explained in ctonnection with the manu-
facturing process, white lead in its final stage,
before drying, it Bcated in water and allowed to
scitle,  When the excess water hay been decanted
from the settling tanks, the residue is known as
pulp lead. If this be intimately mixed with
linseed oil, the oil will gradually displace the
water.whchmthwbednn off. ground
white lead is pulp white lead which bas been
mcchu\iuny mixed with oil, without previous
the mechanical process facilitatimg the
dunhmem of thé water by the oil. The com-
pleteness of this displacement depepds upon the
duration of the process,

19, What is Sublimed or Raxie Sulphate
White Lead?

"This product is 30 pamed becansc it in ob-
zined by a sublimation or ‘fume’ procesy irom
lead sulphide (guienite or ‘galenn’} ores by a
process analogous to that used to prodoce Amer-
ian zine oxide and the leaded zincs. The product
:sobnmeddmh ly.wnhout ing, 42 & very Ane,

te
ent from ordinary white be:nz Aapparentiy
a basic sulphate and * * ® Im approximately the
following comstrtution :

“It exceeds in the fineness of the particles the
or{-lmag:udnof-h:tehd.uduum
*q! thﬂ:n n whiteness, body, covering power
and wearing qualities. It differs from ordinary
whme l:ad! in being nou-poiscnous, and resing the
blackening action of the sulpbur compounds of

nil, The p adds the y liquids to sewer gas and of fuel gas to a mwch ereater de-
fit it for use, stirring the mixture mth a paddie. gree."—~Ladd,
10 1
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“The lead sulphme and lead oxide are chem-
ijcally combined m sublined white lead, forming
the true basic suiphate (approxmmately Py Sz Op).
This chemical combmation of the sulphate amd
oxide inta the basic tompound explains the high
degree of opacity which this pigment possesses.
lxs physical strutture is enticely ditferent from

he ordinary lead suiphate, which has no pigment
\-alue,beumnumzumm transparent i
vil. The zing oxide presem is caused by the pres-
ence of 2 1mall amount of zinc wuiphate (spha.
ferite} in the are wsed in ity manulatiure -~
{{ughes,

20, What are the charactaristics of Basic
Sylphste Whits Lead?

“Live all pig produced by sy
process, sublimed lead p in its ul pare
Vecles 4 Lidenass far super:or 1o that of pigmesis
utierwise prodoced. On aceount of the extreme
fineness of ita particles it does not settle oot of
liquid mixfures. Being an oxysulphate, it resists
the discoloring action of hydrogen sulphide and
other harmiul gases in the amrhere ionger than
does any arher lead pm-muxt. t iy uniform n
and has no destructive
efiect ont the wm wehicle. Expert paint manviac-
{urers early mrm.ud :hue characteristics and
the paint pracs
ticaily the entire produenon When used alone
it “chalks” rather more freely than corroded
white -lead.

21, What is Sublimed Blue Laad?

A sublimation product closely allied to sublimed
white lead, the process of mamuiacture being simi-
Iar, of somewhat different composition and color,
A characreristic acalysis follows:

hi

Laad sulphate
Lead oxide ..ooevouies
Carbon ,..... oraes
Zine oxide ...evenen

lead sulphite

22. What sre the characteristh -
i B A es of Sub
Being a “iume” product, its spreading power

oil is high (more than twice thal of red le:d) hs
lead comrent is as high ay iz other lead pigments.
Irr well in susp and brushes well,
having better tooth than most lead pigmens It
is practically “inert™ to linseed oil and i not ai-
fected by atmospieric gases. The official tests
place it bhigh among the ¢iasy of rust-inhibitors,

23. What is Lithopona?
I.nhopom is eneum.lly s combination of co-
(bhnc e um: :n?m barmn} sulpliate
t or rmanent W t -
dnudbythc' [.':e Ezmoneupsa
of of zinc suiphate and barjum sulphide,
she two chenucals in solution being in the correct

chemical combining prapottions. The two sub- .

sritution products being jormed and precipizated
simultaneaaly, the unicn is very iotiiste. The
process it . compicted by dropping suddenly in
cold water while hot, which i3 imowst as “quench-
ing.” The product is wuhed, dried, finely ground,
and bolted through silk cloth, ‘Ihe mcmen: :s
very fine, white and

made has excellent body and mn nhnhﬂ
ertied a8 3 pigment. rdmry

peculiar property of darkening mm;ht md
recovering ity color in the dark; and on exwerior
exposure it “chalks” yery freely. This photo-
genic property, or a_mm-mus to light, has now,
however, been practically elinunated in the stand-

s ard grades, It finds exteasive use m t!xe mazu-

factuce of “flat,” W
pmnu and in linoleum and shade-cloth mmdac~

“When the material first sppegred we examined
it and it seemed to be the thing we were hunting
for. something thar was free from objections
o white lead and zinc white. * * * Experiments
;r‘;éh it seem 10 m:li‘l;!e that it dlnémwwnmt power,

Y, working g ey and inerimess.”
~—~Dudiey.

13
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2. What are the characteristies of Litho-
pone?
Fioeness, whiteness, body &nd opacity. “As an
interior white, a first coat white, a ready-mixed
flat pamt for a suriaee, or as a pigment in the
hghter shades for floor pmints, lithopone cannot
be excelled for its body durability, hardness, fine-
ness of grain, and ease of spplication. * * * The
paint chemists should be permitted to decide when
its walve is the grestest. A toarine paimt,
either as a first coat or for making nemral whites
where other whites would be necessary, it is found
27::.: olx'nhst both zinc oxide and iead carbonate.”—

‘ock.

It is the chief pigment component of most flat
wall paints, and is cominy extensively inte use in
exterior house paints,

25. What are Titanium Pigmenta?

The effective base of these pigments is titanium
oxide. usually produced in the electric furnace
irom rutile or other titanium-bearing minerais.
As the electnic energy required for estraction
maie the pure oxide rather expensive, it s com-
monly mixed with precipitated barium sulphate
(biane fixe). In this form it is a very dense
white pigment, highly inert and resistant to most
chemical reagents. It is used commonly in com-
bination* with zinc oxide for much the same pur-
poses a8 lithopone. The American product is
marketed under the trade-name “Tiranox.”

26. What iz an “inert or reinforcing pig-
ment?” .

An inert pigment, praperly speaking, is a chem-
ically stable, solid substance used as a component
i paim~-one which neither acts upon nor is

. acted upon by any other constituent. In this sense

lamp black, graphite, carbon black, lead sulphate,
smaits. 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 various technical purposes: especially to form
the solid base on which staining colors are to be
precipitated {as in the chemical lakes), to de-

4

grease the preponderance of chemicaily acrive pig-
ments i the paint film (as where barytes or silica
iy added to basic carbonate white lead), 1o Jimit
the excessive spreading power of a paint and
thus to wnerease the thickness of the paint flm,
and to give it “tooth” (as where crystaliine barytes
or silica is added to white paint bases).
Tbem;nm"_hum:ob:mad in coa-
nection i these pigmoents, because, speaking gen-
erally and in 8 broad sense, they have thexdm-
fage of being chemically stable or “inert” and
not affecting color nor destroyiog the kife of the
vehicle, “A more practical definition of the inert
reinforcing pigments would be to state that they

comprise 8 clawy of matsrials, each one of which.

passeases all of the vaivable qualities of the true
pigments with one O mnore exceptions: as for in-
Rance, an inert pigment may possess covering
rower, proper perfotmance in the vehicle, abso-
iute chemical ility or inerness, the main-
tepance of tone while Ted the strength of
color, and yet while being deficient in great
cbscuring power ar as compared with
white lead, for instance, this one drawback of
inferior upacity will be more than offtet by the
liar qualities and advantages to the resuking

int wiich are entirely lackimg in white lead
and cannot be procured thersform.  Therefore,

portant advantages from the we in addition of
such a reinforcing pigment."—Perry,

27. Whick are tha inert pizmants in eom-
mon nse?

Barium sulphate (harytes, blane fixe, perma-
nent white) sifica (silex, silicious earth), mag-

nesitm silicate (; , asbestine, takc),
{china clay, precipitated aluming, fekispar, kmolin
te), um  sulphate  (gypsum.

tarbonste (white mineral primer, Paris white,
whiting, stc., etc.).
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28, What is Barium Sulphate, Barytes,
Blanc Fixe or Permanent White?

Barium suiphate comes into ,paint manufacture
u:iade.' several forms t_lepmdmht.upou the muhodd ¢
of preparation is 3 compound o
an atom of d::d‘.“tt!ﬂn barmm m :;oelmie
of sulphuri¢c ach fortmer i two
atotns of bydrogen normally existing in the latter.
It is found a3 a natural prodoct m many paru
of the world, and is 2 usual accompaniment of
lead and zine ores. The principal 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 separatet] by water Soating.

Precipitated barium suiphate. commonly known
2s bianc fixe or “permanent white” is produced by
precipitation of a soluble salt of barium from so-
lction by means of a soluble suiphate. The barium
sulphate i3 throwm down a3 am impalpable amor-
phous powder. The method is similar to that for
lithopone, except that the substitution product here
recams in solution.

In the preparation of several of the more per-

.matent iakes, barjum suiphate is thus precipitated

simultansously with the “striking” of the color,

the union of base and “stainer” being thus made

more intimate and forming what is known as a
lake color.

29. What are the characteristics of Barium
Sulphate?

Its chief characteristic is extreme chemical sta-
bility. It does not react with any other material
used in paint making, and remsina absolutely
unafiected by the eiements or by any gases or
vapors found in the atmo: e It is. in the
full meaning of the term, inert. It iz also prac-
tically coloriess when mixed with oil, hence has
no modifying effect upen colors mixed with it. It
is, therefore, an excellent medium for diluting
highly ¢olored pigments without modifying their

6

tone; for diluting chemically active pigments and
thus prolonging the life of the oif in: paint Alm:
for modifying the spreading power of many finely
divided prgments, and for increasing the thick-
ness of the individual paint film. It hay been
long used for admixture with lead and tine i
white paints, and this addition, if moderate in
petcentage, is held by practically all com

authorities to incresse the durability of

b4

i

30. What is Silica (or Slax)?

Tt is an oxide of the “metalloid” silicon, con-
sisting of one atem of the latter with two atoms
of oxygen .in the molecule of silicn dioxide or
“silica,”™ It is very abundant in the eurth’s sur-
face antt extsts in many forms, of which quartz,
rock crystal amethyst, gmaitr-sand and fint arc
the most familiar.

For use in paint manufacture #t is prepared in
several ways, By one “method the transparent
guartz rock is first civintegrated by heating and
dropping into cold water, followed by grinding
and holting or water flosting. In another fine
quartz sand is similariy trested Still another
source of supply is the microscopic skeletons of
diatoms found in the dry beds of geologic oceans.
This grade is known as siicous ecarth, and re-
quires only cleansing and bolting to £t for use.

31. What are the charscteristics of Bilica?

s v e v amead. Fommn o8 purtins. o
dues to rp j larm o n oil,
it has even ey color than barytes, It is used for
practically the same prrpose as the latter, and

0007-SWP-000006364
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32. What is Magneainm Silicate?

A complex combination of silicic acid with the
metal magnesium and water of hydration. cotmbi-
nation ©f tiomn. tine, asbestos,
jade, and chrysolite are some of the forms tnder
which it appeass in mture. There forms are of
great_variety aod shade into one another, both in

tion and physical properties. The
forms used m pRints are geperally modifications
of talc and asbestos. For saoch use i i3 purified
and ground te impalpable fineness.

amectuosity, lxghtnas of grav-
ity and a sort of physical “futhness,” which tends
admirably 10 keep it in suspension. In its prop-
ertics 23 an inert pigment it retembles those al-
ready considered, but physically it is very different.
It is much softer, makes 3 very smooth paint and
is held by those who use it, to prevent “settling
in the can™ to a greater extenmt than the other
pigments of this class. The hair-like structare of
the asbestiform varieties is also held to be mechan-
ically advantageous. It is of especial importance
in the production of fire retardant shingle paints,

34 Whai is Alumina?

An oxide of the metai alumicum, consisting of
two atoms of thelnnumbmeﬁmhthsnmnu
ot ln this form it occurs in nature a3

emery, tuby, sapphire, etc. Alom,
wh:ch is a suiphate of altminum, under certain
conditions precipitates a trihydrate of alumirmm,
which i3 s powerful absorbeat of organic dyes.
This fact is taken advantage of in dyeing fabrics
and the preparation of several of the lakes.
“gbf dg;hute of nlu;mmm—&m clay, hal:}
pﬂ'-'li usuatly, intorrectly, call
and hence is desen here under this
heading. These substances are complex hydrated
silicates of aluminum (kaolin or Chmna clay being
{feldspar which has undergone decompesiticn by
age-long action of the elements, knawn as meta-
morphosis). The former is taken from the earth,
washed and ficated to prepare for use,

( 18

Inerthess, fineness, wmctuos

35, Wilt are the churscteristics of Alumi-
num Silicate?
Inertoess, practical absence of color—though in
thxs the clays are miermr to barytes and silica.
ile feldspar is about the same—impaipable fine-
Ilm in the case of kaolin, appreciable “tooth” in
the case of feidspar. Otherwise the material is
comparable to the silicate of magnesipm in its
properties.  Asn important eastern railway com-
pany kay for years specified China clay a3 8 com-
ponest of ity station paints.

38, What Is Caleium Sulphste?

The hydrated sulpbate of the metal calcum,
conyisting of one am of the latter combined with
one molecule of the sulphoric add ndical and
two molecnies of water of crystailirarion.  When
a part of this water is driven off by high heat the
substance becomes

selenite, .

B ;yuleim&ismhdmed.
or pnalt WHM

tondlvmrdnm 'm mnm.:o:

37.. Whumthdanmwuot(:nldm

Sulpkate?
Ineriness, medium softness, colariesaness, and

case of manmpulation, It is nnhabie in 500 parts

of water; that is, ooe pound will be dissolved by
about 83 nllomoinm.mdﬂumlm-
puirs its valve. I1f the hydrlhon be complete
npma i fuﬂy :ﬁnm ior BNEE fRITDOSCS
ould ble Dr. Dudley, of

tbe Pemtylv-mu R R, gave it full pt:fuenea

38. What is Caldum Carbomate?

A combinatica ofdun:ta.lulcmwnh!he
carbonoic acid radical in the proportion of one
koftheimwmofﬂlellmr It
is familiar in nature as marble, chzll: ( frum which
whumg is produced by gr 1 4 g and
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floating), Mexican onyx, erystalline calcite, etc
For use in paint it comes in the jorm oi the Gner
grades of whiting, Paris white (both made from
floated chaik), mineral primer (made by grinding
and boiting a natural calate or dolomite), ete.

39. What are the characteristics of Calcium
Carbonate?

Each of these forms of caloum carbogate has
ity own iarities. The finer qualities of chalk
prod: from anciemt shell depoaits, when Snely
washed and fleated, produce 3 product known as
“Paris white” or “bolted whiting.” This is prac-
tically amorphous and is extremely fine, tends to
hold pigments in suspension, neutralizes any free
mineral acid in the oil or pigments, spreads well
and is useful with heavy oxide pigments. Another
type of calcium carbonate is white mineral primer.
This has a definite structure, but is ground ex-
tremely fine and fioated. Both of these forms of
calcium carbonate are found useful i nany
types of paint where advantage is taken of their
physical as well as their chemical characteristics.
Thus any residue of sulpburic acid remaining in
linseed oil from the refining process, any traces
of mineral acid remaining from bleaching barytes,
and excess of sulphuric acid in the iron oxudes,
can be most safely and effectually neutrakized by
an addition of calcium carborate to the paint
For this purpose the Pennsylvania R. R, specifica-
tiens require the addition of a small percentage
of this ingredient. .

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

40, What are Natural Earth Colora?

Colared compounds found as deposita in the
earth and utilized ay pigments, either in their
natural state after grinding and purification, or
aiter further treatment, such as oxidation by
burning. caicination, etc. The principal varicties
are the mineral browny (Prince’s mineral), ochres,
umbers, sientias, natural iren oxides, mineral black

et

and 2 few allied substances, Of these, Prinee’s
mineral is 3 patural iron carbonate (Siderite)
which is changed to ferric oxide by furzang
2 current of air; row wmber is a similar narural
iron oxide containing manganese and dwrmt umber
:l;le Jamg.. chlang;dbby heat. Raw riewmn is an

ied mineral and durmt yiemna ame f
oxidized by caicizing, the same further

Siennas and umbers are similar in composition
and origin :

Similar to these are the so-called “osides” pro-
duced by grinding the mawral iron oxides ¢he-
matites) irom various localities. They range in
color from a warm brown to a brilliant scarlet,
dependent upon the compesition of the original

‘mineral and the degree of oxidation.

Similar highly colored products’ are produccd
by driving off the sulphuri¢ acid and water irom
sulphate of iron (greem witriol). VPeurnan rid,
an allied product is produced by precipitating the
iron oxide from a green vitriol soltmion with lime
water and afterwsrd oxidizing in 2 furnace. The
resultant product is a close combination oi iron
oxide with calejum sulphate Venetian reds of
similar character arc also produced by grinding
high-grede iron oxide with ioert bases, such as

sulphate,

Ochres. are hydrated iron oxides permeating =

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

lation of water through a body of iron orc il
adjacent vemns or beds of clay. They difficr widely
in color, tone and composition.

£1. What are Chemical Colors?®

Chemical colors are pigments produced by
chemical action of one substance (usuaily m solu-
tion) nTon anothet, resulting in the precipitation
of a colored compound. Following are the prin-
cipal chemical colors in common use: The various
Prn:n'an'or cyanide bluey (Chinese biue, Antocrp
bine, Milori bine, bromze bine, etc.), tmade by
precipitation of a solution of a soluble salt of
iron (ferrous) I a solution of potassium; or,
more recently, sodium ferro-cyatide, and subsc-
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quent oxidation of the precipitate (which is & Srst
white in color and is xpown as Everet's saht or

) to the dack blue ferri-cyapide condi-
tion, The chromes of chromate yellows are made
by precipitating & soluble lead sl with a soluble

permanent suic chrome (used in “inhibitive” paints
tor structural stecl) in which the lead base is
repisced by zinc.

Chrome or chromate greens zre combinations
oi a specially prepared Prussian bive with chrome
yellow, usually precit gether and dified
in the darker meutral shades by the type of chro-
mate vied. Thesc greens in their pure state are

; y 25 to per . diffusibiiity and
color, hence it is- practically the universa) custom
to precipitate on or grind with them some tnert
protective pigent~—barium suiphate or silica pref-
erablyewhich diffuses and reduces the pigment
T i its color or opacity.

a
Prussian blue content may be bleached by it in
the can. Oxide of gme, sublimed white Jead, or
-a_leaded zinc be_used as the white base.
Chromium oside, the original “chrome green.” is
nowe bot hittle used on aceount of its high cost.
\Where great enee % required, a3 on rail-
road siggals, letter baxes, and the starboard light
boxes of vessels it is still used to a fimited extent.
Ultromarine biut, cobalt blue, Enphish or Chi-
nese vermilion, ved lrod amd ovonge mineral, may
also, in a certain sense, be termed icat colors,
in that they are the products of chemical tyans-
formation. ‘The two blues are produced by a spe-

2

] X using together the rom)
lapis lassli (the mgmgtum':;ine;.ﬂ;!: g:
prarm e, um  carbenace,
pbur, coal or charcowl, resint, quarer and disto.

""”..“':,“z '::'n:. of which one
mentia of tobalt oxide. The ather iy wmmpomdlm A
exide of cobalt and afuming, It_i.it!’n:rg familiar

s
s
3

vermilion, wometimes designated ay

. Chinese red, Perrion scarlet, seoriet dwm' Phoig

HiTH,
i
i
ki
I
b

LfEEE
333535
§1a831
i
i
v:‘-;;!'
g
g ;-i
a3
Y]

imeval, .
an wm J as welii:s )uhar_m-i
oxidation of Jitharge at a Jow heat
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in an open furnace. Orange mineral is waally
produced by oxidation from the carbovate oi lead
instexd of pig lead, and ia"thereiore amorphous
in srrocare amd not crysalline.  This makes it
much easier 10 hold in suspension, while 13 color
is lighrer and more brilliant. These lead oxides
form a cement with linseeq oil and tend to harden
in the an.  Freshiy mixed, they form av excellent
protective coating for metal surfaces, but in time
they produce “livery™ paint. A fully oxidized red
lead has, bowever, introduced which is frec
from this objection, The addition of ctgnam b=
stances m smail percenmges delays this action.
Fine grinding impairs the calor.

42. What are Lake Colors?

A lake cofor or pigment lake is a pigment pro-
g.uced by the combination of a dye wg.h » minerai
ast.

The varieties are excesdingly numerous. The
aumber of such pigments among artists, litho-
graphers’ and carriage colors i, however, much
larger than among house painting materigls,
since many af the lakes are transparent or
tranasiocent,

Some of the lakes are formed by simultaneous
precipi of the | base from solution
with the coloring matter. The preferred tase in
such cases iy usually either alumina or barium
sulphate.

The-“para” seds {paranitranaline lakes) which
have come into extenaive use on account of theit
beauty, durability and body, are more brilliant and
more  per than quicksilver vermilion:
Neither class of reds can be wsed with 3 white
iead base without destroying the color. Alissrme

. and folwidine redr are preferred for some pur-

poIES.
43. What are the Carbon Blacka?

The carbon blacks are practically pure cacborn.
They comprise lomp bisck, a specially prepared
soot from oil lamps: gas blacks (commonly known -
23 “carbon blacks") from ¥a3; and groph-

U

ite, a natural produce ng e
by’ means of the M:u?b?m artificiatty

Bone-block, ivory black (s fine bone-
)
drop bfac’rhl; vine black, ere, aiso come in m:h:;:-'
oLy, ese, being produced by iring
tiont olminen m‘m:al salts and '. rdingly
oo o ts are accordingly

bo:" Wha;mﬂm characteristics of lhcu.

With the exception of those nzmed j
paragraph, ticy are practically pure nr;:nfe'r,:;
are, therefore, chemically ipcre, Lamp blacks ang
833 blacks are amorphous, the particies are ex-
tremely fine and their apecific gravity ow; conss-
qoently, fequite & surprising {reponderance
gvi:;(:‘d (L e, oil} tg ft them for use. Their

. . B
CApacity in propontin tv weght is

! med in paisting,  Their tinting power
is great. They are seidom used aloae as pore
color, It being deemed technically advirable to
prind - with them such x propersion of colocless
;nmmmwv?t&a V{llmurqh)ymm
thickness mt

'ﬂlmlliuon'p.. without  perceptibly
quﬂnbm nd

| to stand out H
wood murrounding it bas m’f;,{;‘,“,:,‘,‘",ﬂ';

o : pigmenty,
apart, its uvernous quality, familiar m i

and lead pencils, distinguishing it. 1:mvrmpoh=:
two iformp——flake and amo! It ix as dura-
ble a3 the other carbons, and like them, s fre-
quently ground with silica or other colorless, inert
pigmenty. Its chief wse is in protective paines.
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these may be added 3 few more such as hemp~
seed oil, chia oif and lalemsntia oil, some of
hich ere now the objects of considerabie experi-

and interest, The first samed is occa-
sicoglly vsed in industrial paints, the second two

attracted much sttention and give promise
of important development.  The seventh has been
used m this country experimentally only, Men-
haden 0l is coming very =xtensively into use for
speciai purposes and was used in appreciable pro-
portions in the liguid portion of paints applied
to_cantoaments during the war,

To this list should be added certsin semidrying
oils, such as corn oil cotton-seed oil and soya
bean oil of which the last named has asgsumed
considerable technical amportance both for admix-
ture with linseed oil and as & medium in which
to grind paste tinting colors. '

46, What are the characteristica of 2 Dry-

tung oil, which seems to “sot” atmultaneously
throughout, like cement) from the surface inward,
Cermin metallic oxides and salts when incorpo-
rated with these oils by hest or otherwise, by
acting apparently as catalytic carriers of oxygen,
hasten the drymg p On ex e

i
!

thinned with a volatile ol (turpentine, bentin
etc) is also imown as “drier,” and someumuc:
especially if a gum or resin be added 20 it, as 3
“japan drier.” :

47. Why ars Dryisg Oils wsed in Paint
Manufacture?

First, to give to the paint the necessary fiuidity ;
secondly, to inpure the uniform distribution of
pigment o the surface; thirdly, to form a
firmiy adherent and coberens flm of the proper
chnmelr:ludhldy.wwodmiumm:the

‘desired

48, Why is Lioseed Oil usually preferred
for this vse? * '

- PN VIEY N ST TR L et b e v
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person or clothes, to enable additional coats to be
applied quickly, etc.

51. Do Driers improve the wearink quaj.
itiez of Paints? :

By no means. As the final destruction of the
paint film is due to oxidation (which is merely a
“slow” burning}. A which hastens oxi-
_dation shortens the life of the paint.
. Therefore, the addition of “driers” and the pro-
- portion of drying pigments in a pzint should be

carefully limited to the practical necessities above
indicated. .

§2. Ia Tung or China Wood Oil used in
Paint Manufacture?

Not so much as in vamish making; but it has
some remarkable and vaiuable properties which
are utilized in nzint manuiacture. In the form
of a "flat" drying varnish it is extensively used
in flat wall painus. It is also used very generally
in modern varnishes and in making marine paints,
10 which it impares viluable properties for resist.
ing the alternate action of air_and salt water, the
wearing and abrasive action oi waves, cte

53. What is Lambang or Kukul Oil?

A drying oil obtained from & tree (the candle-
nut-~(alcuritcs meluccana) indigenous to - Poly-
nesia and widely cultivated in Asia, Hawaii, the
Philippines, etc. In Hawaii it is imown as
“kuku”; in the English trade as “candienut.” It
grows well along our gulf coast, where it has
heen lately introduced. It is related 1o the tung
tree, and the oil resembles tung oil in some of
its properties, though it does not polymerize to a
firm jelly like the fatter, on heating. It has & very
good color, a fairly high iodine wumber (1620).
It has been used to some extent in white lead
light tinted enumels, for which use itholds prom-
ise of comsiderabie importance. There are two
varicties of lumbang most widely known, lumbang
bato, and Jumbang b lag Y tag has
an acid number of about 9, and is the less adapted

-

e
—

e

T aer

ints, The bato has an acid vahue of
ilci ua;ed'; pva;ynumulfr to linseed oil in many of
its P ‘

54. What is Perflla 027 ‘

A strongly drying ol i_rm:henedgofﬂ?e
Perilio  momkinensis, mluysad extensively in
Ciina and Jepan, where it it of considerabie com-
merdal as a paint and vamish mate-
rial, Its coior is excelient and its iodine number
high (approxims

tely 200). Its bigh acid_sumber

not seem to demet from i valuc

go:zga'u:w:dﬁde. nor do :um m?: ihm":’a :

harden in the can, as would happen _lhe s

of iy st vrsbe ST fona o e
i i ber, It )

b B e o P
i roishes, ] :

:eﬂ'l‘:t‘c ?;“n?du::dd urpen rimentally into the United

States. where it is known to be capable of pro-

duction over 2 wide arca.

55. What iz Hemp Seed OfI7
expressed from the seeds of the com=
m;l;m !ozﬂmp plant-wraamabis soig It .;!dr::
nearly as rapidly as fimeed oil. having “3180 e
e g 2. 3t B 0,
b is user in Furope as 2

and nrnuh ail, and was iermrly‘qmgﬂgeﬂ

2. It is heid to he e
l;;,ﬂ d R}?ig:izf the cheaper substitutes for linsecd

oil.

The residues from the -

the Atlantic coast, The special grade

aloag ! .
used in fertilirers, [H al

is knuw:r:s "win;er hluiched" or Ir:ﬁ'h::d'mlg best

int manufacture?. iodine

mug(mﬂlsﬂ (H. A Gardner has found the

-]
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“Winter Bleached” variety to run as high as 178),

and is almost iree from odor. A decided “fshy”

smell &5 an indication against the availability of

a fish oil for paint.

Ps‘l. Is th or Menhaden ‘O gdminsible in
“Painy made from fish oil can be applied to hot

surfaces snd will not blister or peel a9 readily

as that made from linseed oil, and for this pur-

pose—as a spoke-stack paint—it iy very desirable

“A ‘properly pevtralited fish oil prevents the
hardmn:nrmntofmdludm the packnge,
and a paste made of this material aan be traps-
ported a great distance, and will isst for msny
monthy in a fresh and soft condition,

"Menhaden oil thould, of course. be nsed with
a drier, and the best resnits are obtained with a
tungate (Ching woed oil) drier.,"=Tock

58. 'What are Semi-drying Ofls?.

Certzin vegetable oils whith, while possessin
snme of the characteristics of the drying otls, m‘
on account of their constitution, do not completel
harden.  They are usoally defined 23 vegetahle mly
whose jodine mumbers fall hetween 90 and 140,
those below 50 being clatsed as nom-drying oils
and those above 140 as drying oils. Those com.
mly?dmmmlmﬁmlandm

-1

59. What are the uses of these Oils in Paint
Manufacinre?

By special treatment their drving properties may
he increased, and in this condition they are some-
times used with linseed oil in conmection with
strangly-drying pigments. They are aisa, to some
extent. psed in the grinding of paste oaints, espe-
cially red lead, to prevent hardening in the pack-

age: and in the mamnfzcture of putty. o grade
nf cotton-seet] oil imown as “putty oil” is com.
monly used to retard hardening and to avoid the
excessive wtimate hardness attained when linseed

oil alone is empioyed. The qualities of soys bean |

oil are discrased separately,
k)

60. What is Soya Bean Oil?

Soya bean oil is an oil desived from severai
varieties of the soya, soy or soia plaat, bebngmg
1o the sane h.uniy the ordirary pes and beau,
Within the past few years its cn!uvuin as an
oil-producing plxnt in the United States has made
remasiable progress. The prineipal source oi
seed for the oil used in industry is, howeves, still
Manchuria, In characteristics

61.. is Soya Bean (il admisfble in Paint?
tht thus !bl;nwuuidp:h dia!eﬁt‘h:t the
od from the son is, ps, the most
satisfagrory of the vegetable cily ordimarily used
in copjupction with linseed oil Extensive Seld
sests indicate that when properly treated in com-
bination with the drying oils, it is 1 viluabie
addition to the toc mengre list of awailable paint
liquids,

62. Are Petrclsum Oils ether than Bensine
and Mineral Spirit ever nead in Paints?

In rare mstances, except where they ocour as
an adulterant ollxmeedodnldlop.mtznmd
consumers. In some special paints for the protec.
tion of metal surfaces, heavy petroleum oils are
used to a limited extent to retard the hardening
of the paint Sim. A3 the linseed oil wsed in such

combmarion
olis should never be
supervisions by the paint manuizcrorer.

63. m are Vohul- Ofls or Thinners?

are turpentine, wood turpentine, benzime, mineral
spirits, benzol, aleobal ete. OFf these the first
owumdmmmcallythmlymmed
paint. Benzol, amyl mu&ﬁdeoholand
a few simifar products are vaed
varnish removers, bronring liguida,

i
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[ IR Winf. are tha characteristics of the
Volxtile Of

Qf the four used in paint, turpentme is de-
rived by distillation irom the =p of pine trees,
the re::l!'ual ;dwgduc: being :;m. Wood turpen~
tine iy distilied from pine wi Wiste, pine sumps
and roots. Sensine i3 that distillate from crude
petroleum which has a gravity of from 35 w 72
degrees by the Baamé bydnumr. the lighter
products are gasolme, (60-62° Bé), ete; the
leavier products, fuel, ails, burning oils, Iubei-
cating oils, ete.  The petroleums with 2o asphalt
lase vicld benzines of higher grawity and hence
slower cvaporation than the pa: base mh of
the Ohio vallq, ete. They arg known as “min-
cral spirits.”  Close regulation of {ractional dis-
tillation produces similar “spicits™ from the Jarter
Turpentine, benzine and benzol have each a char-
avteristic odor, All are solvents of otlz. resing, ete——
tirase from asphaltic oils being supcrior in that re.
spect. OF the three, turpestine generally evaporates
most stowly, though some mineral spirits syrpass
1t in this resmtl Turpentine, in the retail ang
jobhing market. i3 frequently adulterated with
hcawer nen-voiatile petrolenm oils, but benzine
is never so aduherated Bentine on evaporating
leaves no residue and his no effect on the wn&
fijm.., Turpentine. being a slight oxidizer. is
theurht to have some drying action and is alsn
believed {becguse. while the benzine can all be

recovered from paint by distillation. the turpen-

tine cannot) to leave something in the paint him.
7 g0, it would seern that this residue must be

»amewhat of the nature of resin.

65. What in Wood Turpentine?

Wood turpentine is the wolatile distillate from
pine wood waste—sawdust, stmmps, - lenves,
ete.  When properly refined, it iy mdxshmwh-
able in its properries. chemical or physical, from
um turp having ially ‘the same com-
position.

32
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65. Wlm. are the uses of Wood Turpentine
in Paint

F_ucﬂy the same as those of gum turpentine.

67. What is Benzol or Baozene?

Benzol is that distillate of Hght oit from cual
tar, having a boiling point of 82* C, (180* f.,
It is a volatile liquid of characteristic odor, :s:d
best known for its great solvent power ior gumns
;‘ngd tn;lr heb&mm i o ere

paint e, es are prepared
which are sufficiently refined for commercial use,
and could not be distinguithed from we purer
grade a3 far as appearance, odor and actwn are
concerned, but are distinguished by the runges
oi temperature within which they distill

€8. What is Toluol or Toluene?

Toluol (m:f.hy!-hml or toluenc) is that di--
tillate of hg tar having 2 builing
point of 111 C. (254‘ F.)l.hh Teserables bem&l l‘n
all it perties, except- tnnaotlow e
on m-nwt of its hightr boiling point. [t abw is
produced in
puint trade.

69. What iz Solvent Naphtha?

Solvent naphtha is that distilate of light oil
{rom coal tar which boils principally between 13°
C. (208* F.) and 160° C. {362° F.). It alo

ponds closel

As jts boiling poinf

it ia less l:u lhanmhe: benzot of toluol,
used.

andinrthnmmumwddy

‘What sre the uses of Bemzol and aimilar
produm in P:m nmufmmr

Thqmmhﬂmhmndlavebm:
brought before the paint trade largely in paint
:mdnrmhnammus.‘rhq l-m-miw'm-n
great ease, and are used widely in ol stains on
that arcount. They are also msed frequently for
the same purpose 33 turpemtine of petrolevm bei-

33
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drawbacks at fir! the presence
of a which would settle eut in cold
wather, bui more grades are available

73, Has Turpsuting any advantsge over
Bensing for these purpesea?

34

The only exception to thit is in “Sat work” ior
:vhacht_bamm, is nocuno .un;é:ﬁmry. ‘Wood-
urpentine varses greatly in ty, dependeni
upen the method of manuiacture, The better
gradas which are properiy refined are practically
wentical with sap-turpentipe, .

74. What sra Varaishes?

Varnishes as used in paint manufacmure are
solutions of resing or of fossil gums in drying
:\i‘:ﬂ:qﬂ and uteru.:ld : i mam.imi‘}

il rosin, i
tioor and deck paints, and aimilar specisitics.

75. What are the characteristics of Var.
rishes? : )

They yieid a firmer, sm and more |
CoMIng than oil, and are capable of being rubbed
to a finer finish. Some “Ispans,” as y stated,
have the character of & varnish. Some pigments.
of which zinc oxide is a conspicoous example.
appear to form a to elastic combination with
the gum sesins, enti i from the com-

different
formed with limeeed oil This property is
utilized in the preparation of emame! peints.
76. Can Yaraish be successfully snaiyzed?
Thus far mo satisfactory method hay been de-
5 ot | r can e iden, 3

77. Is view of what has been sald, can
mha"‘gt:ﬁnd"hn:hlu?dlhr

No. Ap mzy be inferred, it is potaible with dii-
ferent formulas to produce practically the same
I

by .
the ‘nands of a few producers of raw materials
and to stifie competition a3 well in quality 2s in

]
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78. 1s any standard poasible for Painta?
Yas; the swadard of guality as derermined by
Tesuits

79, What is & yeasonabie standard of quale
ity for House Paints?

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

L Te cover vpwards of 300 sq. ft, two costs
per galion,

2 To produce 3 suriace that is neither 1o
hard uer too soft.

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

4. Tu be durable as 10 color,

5. To ileave a surface suitable for repainting.

80. What is meant by courini upwards of
304 sguare feet, two coats?

These specifications all refer to paints applied
ta wood. This specification means that each galion
of paint, to be sarisfactory, should cover properly
with two coats upwards ot 300 square feet of sur-
face,

" gI. What i» meant by producing » surface
that in neither too hard nor too soft?

A suriace that is too hard is subject to abrasion,
¢racking and chipping off ; a suriace that is too
s0it is subject 1o removal by rubbing or ping.

permanent stickiness; in snother sense the phrase
includes “challing,” which see.

R2. What is meant by having an average
life of three to five years?

That, under average conditiony of yorface, cli-
mare and exposure, repainting ahall not become
necessary far surface protection mere than once
every four years. Ib exceptional ar favorable cases
this life of 2 good paint may extend 10 ten or

36

Giteen years. Except for uncomrollable cicoum-

stances it should not fall below three years.

Single pigment white paints, except in extraors

dindry cireomstances, will not last over three’

fgz“im They irequently perish in ess than hatf
. i

83. What is meant by “durabie a» to color”?

That within the period fixed 23 the average
durability of the paint, there shall be no marked
change i the original color of the paint beneath
any surface deposit of soot, dust, ere .

“Purs" paints, for examnie, may ot only darken
on exposure to the gasés of the stmeaphere, but
may have a bleaching or discoloring_action upon
many pigments in daily use, such as Prussian and
Ultramarine blues, YEnphish and American wer-
milions and para reds, etc. By proper combina-
tion these defects may be eliminated, while the
durability of the coating is

B{. What i» meant by “lexving s surface
ting”?

-suitable for repsis

That when repainting hecomes necessary the
remainder of the old paint will presemt a prac-
ticajly unhroken surface and permit of firm ad-
hesion by the new coating.

B85. How doex Paint dizsappear from a sur-
faee? )
Tt may chalk, peel, scale. flake or wear away.

86. What is chalking? :

Chalkinge ix that quality (most characieristic
of the whire iepds xnd lit e} which some
paints have of disintegrating, falling imto powder
and dusting or washing from the surface irre-
spective of narmal wear and rear. It is most
commonly due to progressive oxidation of the
component oil. The pant on a “chalking” surface
will rub off on the elothing. Such paimt has been
inciuded in a foregoing definition a3 “too soft.”

k-4
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872. What is peeling?

Peeling indicates an imperfect smchm:at of
the paint film to the surface. The term sufficiently
describes the condition. Any um may peel if
applied ‘o a damp, greasy or resinoms apriace
Peeling tay also be caused by interior artificial
heat, moisture OUtwards under the paint
film, by ?hw:lrrr me:.re rising inte -lood in
cootact wi e earth, Pare jnseed oi
are liable to this defect, paim

88. What arw scaling and fSaking?

The premature detachment of paint in small
scales of larger flakes. A brittle paint, in the cir-
cymstances where 3 more clasc paint would
m!b will saale or flake, according to its degree
of brit

59. What is mesnt by “wearing away™?

The normal wear of paint is both 2 chemicst
and » mechanical process, The action of ae
mospheric axygen on linseed ml as slready stated,
is progressive from z tough c substatce to
a pulverulent mazs. A coating of linseed ol]
aione disappears in this way. The addition of
2n inert, cpaque pigment, obstructing the penetra-
tion of air and Ilght. limits this action to the
surface of the paint Gim, Ay the. mriles thus
disintegrates, it is slowly and miam){
or warn away, expoting cobtinually 2 fresh sur~
face to the ammosphenic attack, until the emire

-him is thus womn away.

%0. What la the most desirable mode of
disappearance?

Namnily by noroal wear, and :z is oom of the

chief obj of the
and paint faet: d and pre-
pare bis products that they shall nat chatk, anC.
ﬂakiem;-m bur wear away normally from the
surface.

5]. How ia thi.l amuplhhd?
B H Il 3 2 1 Rl
p;smum. oils, dnen md other ingredients n! the

38

B e e T T e el

paint. as well as by E wefui selection of r.h=
single mxredwn <are, {or

that the iyon oxides contais no free sulphuric wd
that the jinseed oil is properiy prepared and the
iree fatey acid content not abnonual; that proper
sllowantes be made in composition  {or wmbers
with 2 high manganese content; that the chemical
activity of the pigments selected be duly com-
pensated for by some other ingredient, ezc.

9z.m in ‘n:fw of !Ltn !n:enin( facts, is it

posaible, -or {f possible, adeizabis, pare

:‘n tinn with a whlllo qu. of fixed nzlra‘m
enY |

By no means. It will be understood, from what .

bas been stated, that practically every tint ar
shade, if the ideal practice were followed, would
require a_separate iormuls tnd special treatment.
Lut confining hmseli within rational practical
limits, the enlightened ‘paint f er divides
his tinting colors into groeps with common chasace
teristics and varies ins white base and his for-
mulas according to the group. Thus, the weil-
informed manufactyrer may combine the ver-
milions, blues, paza reds, fe, with zinc oxide,
leaded  zine, sublimed white jcad, lithopone,
Titanox, the inert pignmwnts, but he will be very
chary of cn-mblmnl any of them with a1 base
<O ;4 ead

P 31. What in the vause ot blistering of

nt?

Heat vaporizing wnderlying moisture.  Only
mwwu:usuh;mm v.huevnmlmzhzhm
1w excemive, and one paint appears to
much subject to it as mod:er of vulmk
oil prevents it. I ber would
seem to be the chief canse. It my be partially
due o a chemical action of light and heat on the
oil, segregating giycerine under the blisters and
partizlly tn the expansion of the water in moist
spots under the paint. The blisters often dis-
Jpbear in a short time, but the paint is detached
from the surface brittle. They are merely a de-
tached covering, not an adherent coating of paint.

» .
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4. What is “Alligatoring™?

An meamoplete form of peeling, where the paint
cracks into large segmeénts, one end of the
segment ioosening and curling back irom the

e mirfzgce remotely
of an alligator. Whea the alligatormg is fine
and incomplete it it ususlly termed “checking.”
<95, What is the cawsa of “Alligatoring”?

Heary ctats of .paint applied to unsexsoned
wood will alligator, especizlly if the paint be slow
drying, tough and inelastic. Rosin drier in zinc
pamys is 3aid by Toch to be the chief came of
the forms known as »

96. What is the remedy? .

Scrape or burn the old .paint off and repaint
with thinger coats,

97. How may chalkivg, pesling, faking,
alligstoting, atc., be avolded? -

By the selection of a properiy prepared paint
and its proper appplication to a surface in fit
condition for p.uunnc.

88, What in a properly prepared paint? -

A paint in which the ingredients are

herieal

160, How should the consistency of the
puint be variec for different aurtaces?

‘The punter should understand these reguire.
mments. The priming coat, being the oane on which
the adbosion of the enure paint fum depends,
should be most catetully considered. it ghould be -
sufliciently liguid to penesrate every pore asd
irceguianity of the susface, carTying with it parn-
cles of the pigment; bur this Awdity must not be
obtained 4t the com of the future strengu: of the
dried fim. For the priming tout it is customary
to add a quantity of oil and some rurpentine or
benzine, or, in case of cypress, yelow pise aud

woods in g i, some form of benzul,
It is easy to overdo both. Only esough of the
volatile thinnier should be wsed to avod a high
gloss, to which subsequent coats will not readily
adhere.  Hard, unabsorbent woods requre 3
thicker priming coat than spoogy woods, such as
poplar, soft pine, e Resinous woods, like yellow
pine, agan, require izl treatment—a preiini
icary light , washing with turpentine, or
varnishing of knots and reainous spots with shei-
lae, and subsequent priming with a fluid priminy
coat containing a benzol product.

The second codt, whith in many insmnces is
also (Wu)mm‘mwmu

with due regard to their and i
homo:um?m"::m ; grind"msdl?}:
ure, proper of
;icms_bein‘ahoeuenﬁsL )
99, What is meant by the proper applica-
tion of paint to a surface in fit condition for

painting?

The applieaticn of paint™ bas reference
to the consistency of the paimt when sppiied, to
the metbod of applieation, wnd to time

The fitness of the surface for painting refers to
its clexuliness, the nature as well as the condi-
tion of the wood, and the state of the weather
at the time of pamting. .

40

dingly. If there are to be three
should

Every coat of pamt shonld be ly dry
throughout before the mexy coat is applied; but

&
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it is 2 mistzke to allow a priming coat to “weather
and become weakened before painting is continued.

Too much drier or japan, or cheap rosin japans
are at the bottom of many paint failures. The
manuiacturer of 2 scientifically prepared paint
will introduee tl:e proper kind and quantity of
driers intd his formula, and none should be added
in use

101. How Is a St condition of surfacs ob-
tained? .

First, by delaying the application of the priming
coat until the wood is thoroughly untess
svusoning has been properiy attended to in the
lumber; sccondly, by seeing that the plaster on
the insitle oi the building is completely dry beiore
painting is Legun on the outside, A new house
texcept in summer) should have been heated some
weeks belore 3t ¢ painted. In an old house ieak-
ing spouts. etc, should be repaired and the adja-
ceut wood wlowed to-dry thoroughly before re-
painting. Thirdly, by iding the application of
paint in moist weather or when the atmospheric
moisture is high, Fourthly, by selecting a dry,
mild season for the work. Fifthly, by sesing that
sappy or resinous spots in new lumber are prop-
erly treated before painting. Sixthly, by due care
on old work that all loose paint and dust are
removed’ by scraping, sandpapering, wire brush-
ing. dusting, of, if ntcessary, “burmning off,” before
new paint is applied.

As 2 rule. it shouid always be remembered that

two thin coats, thoroughly brushed out, are better -
i most cases than one thick coat, and that repamt-.

ing should never be delayed until the under coats
hegin to loosen seriousty.

102. Can the ordinary property owner ob-
tain satisfactory resuits with prepared paint
by applying it himself?

Only when conditions are faverable. In any
case he should study carefully the directions on
the can, and unless they are found to 2pply to his
particular job, should consult either the manufac-
wrer or a practical painter for fuller adwice.

42
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103. Will a chemical arvalysis determine
the quality of a paint?

No. To the expert paint chemist it will indicate
whether the paint is properly compounded or not;
but of the method of preparation, which is guite as
important as composition, it will tel! pothing, and
of the nature and quality of paint very lirtle.

" Only a thorough and exh e physical

tion will indicate the real value of the paint.

104, What is "Flat Wall Paint"?

“Flat wall paint” is the title usually applied to
W type of paint tor application to interior wali sur-
faces, drying to 2 Hat or lustreless Anish aud
canable of being washed without injury. It sume-
times contains some ingredient intended to neu-
trulize the irce lime in plaster or cement. The
white pigment base is usually iithopone, with zinc
axide, in combination with some reiniorcing pig-
moue, and the vehicles are specizily prepared of
tung oil or other varnish compounds which dry
“fat" and become waterproof on drying.

103. What ars the merits of thess finishes?

They are more sanitary than other wall coatings.
and, being more durable, are in the end far more
ical place with a material de-
signed on correct principles the old flat finisies
produced by painters by washing the oil “binder”
nut of paste paints with turpenting, which is both
wasteful and unacientific, in that the paint is thus
deprived of its essential “binding™ ingredients.

108. Why is paint prefersbla to paper for

interior walla?

Briefly, because it can be washed. A pamphiet
issued by the Institute of Industrial Kesearch.
at Washington, clearly shows that paimt #xposed
under the same conditions, side by side with wall
paper, remains comparatively free from bacteria,
while the wail paper-swarms with them. Bac-
teria are the cause of infectious diseases. such
as diphtheria, scariet fever, typhoid fever, grippe
and comton colds.

43
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107, What are fire-retardart shingle paints?

. Experience has led to the clagsification by fire
insurapce anthorities of unpainted shingles as extra

hanrdous risles, because of their inflammable ma-
by the fibrous “furzs”
develops on their upper surface.

mineral pigment pzint s
ordinarily eﬁcmt for this purpose, while special
paints, containing large percemtages of aluminum
silicate, are, within reasonable limits. abscluteiy
and permanently effective.

108. How may wood be made fire resistant?

By tr with a soiution of sodium fuoride.
This is also a wonderful germicde (preventing
decay), and wood so treated may be successfully
painted with paints of the ordinary type

103. What la Cement Paint?

A type of paint specially designed for the preser-
varion and embellishment of cement, concrete or
plaster, surfaces.

110. What sre its dlmdlrl'tlcl?

In comtragdistinction to ordimary oil paints, it
adheres permanently to the surface and Tetains its
original color.

111. How may cament or piaster surf)
ba prapared Iorthuuoludluryoil pqht?

Mr. Char!es Mlm:dnl. of Wuhm:tnn, D, C,
tr of zinc sul+

phue, in the proportion oi uxht ountces to & gallon,

of water. The chemical reactions invoived trans-
form the free lime in the cement to calcium sul-
phate {gypsum) and the zinc sulphate into zine
hydroxide, both of which products remain in the
surface-taver of the cement ar plaster and retard
absorption, Equally good ruulu can be obtained
by using- & paint designed for the purpose.

4“4

112. What are Mill-Whkites?

The term is applied to white oil paints. of spe-
cial eomposition, used on factory and other com-
mercial interiors to enhance illumination.
Toey are commonly pure white in color. retain
their coler well, are washable and dursble A
zood paint of this type may increase the effective
ilhzmipation vpwards of 23%.

113. Wksat is the Electrolytie Th r
Y ytl, tory o

Ressarch hay showe that corrosion of steel sur-
faces it largely due to a difference of electric
potential berween adjscent points. This difference
of potential may be due to tmeven distribution
of tompaments (stes! contams small percentages
of waricus substances bevides iron) or to d:ﬁer-
ence of tension, etc. The rule is that where such
difference of potential exist a current will pass
frnmtheb:ﬂl:r the lower whenever an eiece
trolyte (& hiquid ayubie of condusting the cur-
Tent) comnects them. meoismure i3 suff-
cient for the purpose. At the smme tune, the sub.
mnnentthe wm!wmnnnmtonlu-
. ﬂ:h ﬁ‘mmurmm
Bw‘ m hﬂd S
wﬂ!mﬁmemddnufy In X
idation nevtralives the electric charwe and en.
ahludmbﬁcmmmm The de-
tails ofthsﬂnonhnhemimmdbme
Cubrmu-ad a&e:mdm:'nmiy;ubv{e
heen confirmed experimen othery, notable
Mr. James Cobb, of the British Iron and Stee!
Institute, N

114, What is meant by fahibition?

In conpection with the electrolytic theory, it
was found that certain substances act as m::dm
of local corrosion. and experiments, dunficated by
a number of truined icated that eer-

the compound chromstes ﬂdmmnd
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barium, etc.), and zinc oxide. Some pigments
were found apparently to stimmlate or facilitate
oot o urge scae, 404 g resais, 1r 8 general
gated on-a e, a0 results, in 3 genera
way, appear to give ample confirmation of the cor-
recioess of the theory.

115, 'wmu an Inkibitive Paint?
mmdm:uwﬂlm«m-

syblimed blue lead are ymally ciassed as” “mhibi-
urc_'_‘Othcr pa.um of this type are rendered
inhibitive by a of ordinary basic
;umenu. in which the surfaces of the pigment
particles are “chromatized.”

118. Wil the blow-pipe determine whether
White Lead is good or bad?
No. It will tell whether or not the material |s
e s ey meite. ™ e seloble fas
its as paint. uble salts
af lad, such as the acetate or the nitrate, will
vicld metallic lead with the hbw-ptpe more readily
than will the carbonate. but when mb:lr white

117 In woflntb-fmﬂu.wuth
the troe test of paint valuve?

Service. The conditions, physical, chemical and
technical governing the behavior of paint in any
given ¢asé are so numerous and so obacure that
it is hopeless for anyone but an expert to attempt
to comprehend them. House paint is designed to
cover a wide range of conditions and the bet-

4%

ter grades of prepared paints meet the averape

conditions with remarkable sucerss,  As ‘between

the many competing products. maturaily, it is to

the recard of success rather than the composition
of tht paints that the consumer must ook for
enlightenxoent.  There is always 3 reason-—tsuaily
there are many reasons—wiy a certyin paint under
certain conditions meets or fails to meet the rc-
qmmnml: but these reasons are usually obscure
and techmical and quite beyond the range of coni-
mon knowiedge, It may be taken a axiomatic
that no paint ob y excent
on the basis of mhswunl merit  Syccess beftets
success, and rnothing could be more conducive to
mcreased sale of 2 given paint in any locality than
the ocular demonstration of its value on painterd
bu:ld:.ms. It i3 this practical demonstration of
uperior convenience, aconomy and durability which
canud the consumyption. of prepared paint to ex-
pand from the humble beginnings of the industry
in the late fifties, to its vast proportions of the
present day.

SUMMARY

From the {oregoing it will be seen that paint
manufacture is 3 progressive industry, dependent
for suceess upon the knowledge and skill at the
command of the manufacturer. The constant ad.
dition of new pigments and other materials to
the list of available products and the keen com-
petition  between manufsciarers insure progress.

its uee preciuded me of umur beautiful tinting -

colors, its well recommi ry inconveniences
and its deBeient: dm-.lh:lny led nat oniy to improve-
ments i its hllﬂdllnt and ap:h:ztmn. but aise !:3
its very general extension with inert pirments a

to a- search for other white hases.  This
research bas given ns zinc oxide, leaded zines. sub-
fi;ned white lead and ht‘h all white pig men

of grest importanee to tl epam-umxmmxp ie.
The field of paint production bas thus been vastiy
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extended. and the manufacturet has it within his
power to vaty his paint base as the conditions of pse
and the chemical nature of his timing eolors require,

The history of zinc oxide in this connection is
familiar. Since the middle of the last cemrury jts
entisumtion has grown from nothing to over 100.-
000 tons sasmally in the U. 5. alone. The history
nf sublimed white Tead is another famifiar instance.
The impartant and rapidiy growing vse of this pie-
ment as one of the raw materals depended ypon hy
the paint manufactorer for prepared paint is an
excellent illustration of the advantaves tn the puhblic
at [arye resulting from the develonment nf the
paint industry. for the reasnn that subiimed white
Tead wruld nrobably not be in gye today xt all ax a
nigment. if its use had desended upem its utilization
in hand-mixed paints: while. on the nther hand, the
paint manufactorer has heer able to wive the nubiic
the very real values and advantages of this pig-
ment in the can of paint.

White lead—that is the ordinary hasic carhonate
~—owing to the Jong-continued use of the term tn
describe all kinds of white paints in maste form,
has acquired an undve immortance in the nopular
mind, While 2n extremely vsefal and nluaMa
pigment. it i¢ only one of many, and in a faree
pronortion _of the dark shades commonly ased
nmhernmmofthcmhcrvhnebam {except-
ing the inert pigments) has any nlace whatever.
Expert testimony stronzly mdnm to the apimnn
that its valye for painting veqmiremems is e
siderably enhanced by the addition of cther white
pigments xnd inert materials

In the oresent state of our knowiedge it is ab-

solutely impastible to xasert with suthority that any
miven formula is “the best.™ We can say,
that many formules in common me are excellent
and that it is surprising that from so gqrest 2
variety we should obtzin results so nexrly identical.
A3 before stated, the “best paint” is that which
produces the most oniformly satisfactory results—-
for paint is bought to produce results, not to
demonstrate technical thesries. The widely cefe-
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hrznd paint test fences, at the end of four or five
years were reported by the official committees to

have demmmraccd mlmmly one fact which is
farmulated as f A of two or

more of the pritne w}nte pigments. with o7 without
the addition of 3 moderate percentage of reinfore-
:ngmmu.l;:upamrwwomof these pig-

 ments used 2

In conclusion, et us boldly and confidently assert
that prepared paints are the sum of paint progress;
that the hand of progresa moves forwand and not
backward on the dial; and that the American
people having once realized tie economy. cotren-
tence ard common sense of the sealed can with its
compieted product, will sot voluntarily return to
the paint pot and paddle.
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