| I—T—l; Materials | |
of Paint :
Manufacture

|

0007-SWP-000006404



- The Materials

Paint Manufacture

An Address by
C. B. HECKEL
Bafore the Section of Physics and
Chemistry at the
Franklin institute, Philadelphia
June, 1910

(Revised and Extendsd February, 1923)

Publishad by the
Educstional B Paint M.
Association of the United States, and
Naticaal Varnish Masufacturers®

Association
Secretary’s Offica: 30% Tha Bowses,
Philsdelphia, Pa.

G007-SWP-000006405

*



“Prepared Paint is not only a
product of Science and Civilization:
but is also a result of Progress and
Evoluticn.” -

T G Lo e e

PREFACE ‘
The address whick constitutes the main text
of this pamphlet was delivered before the
Franklin Institute during the spring of 1910.
The demand for copies quickly exhausted the
supply of reprints from the “Journal of the
Franklin Institute.” It was then reprinted in
its original form, illustrated by reprints of
some of the more impartant lantern siides
shown in connection with the address, (Over
100 of these were shown.)
The pamphiet has attained some popularity

in the trade, but more 5peua!ly with educators,

who are secking information on thnsnbnct in
a convenient and pruumble form.””

This demand has again exbausted thr.supply

of the second reprint_and a.new edition has
become necessary, But in thit Siseen years thay
have elapsed since the delivery. of the origital

T

lecture, pgint: technoiogy has advanced aman” *

ingly, and while the orfginal statcthents may
stand practically wnchapped, they ho lomper
adequately cover the subject. It has, therefore;
seemed advisable to expand the text by includ-
ing some additional matter as well as to make
some slight revision of the original text.

The object of this publication is to remind
paint manufacturers, paint salesmen, painters
and paint dealers that the product in which
they deal is an important one and that theic
calling is dignified, and to help educators in
placing the essential facts of pamt manufac-
ture before their students in intelligible form.

Tennyson makes the besro of the poem

3
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The Matarials of Paint’ Manufacture

“Locksiey Hall" designate himselio

® * % the heir of all the sges, is the foremost files
of rime"™

The man that deals with familiar and com-
+ monplace paint can justly regard himself as the
legatee of “science, industry, exploration and
research dating irom the days “when Adam
delved and Eve span.”

But, in a special sense, modern sciencs has
nroduced moxlern paint, The history of the
materials used in producing it are veritable
“Fairy Tales of Science.” Consider, for in-
stance, the vencrable antiquity of white Jead
(Cerussa} and lamp black; the aborigital asso-
ciations of iren oxide, and ochre: the century-
old confroversy-over zine oxide. Rafleet upon
the tragic romance of Afadder and Indigo.
Pouder over the marvels of the voal tap dyss,

The histories of the Individual pigments are
also full of romance: there is our familiar
Prussian blue, for example, discovered through

a blunder of the Gernan color maker, Diesbach,

who in making a Florentine lake accidentaily
used an alkali that had previously been used
in clarifying ox-blood; there is uitramarine
blue, the production of which was due to the
hint obtained from the accidental bine noticed
irom time to time in soda furnaces; there
i$ American process or direct zine oxide, which
resulted from long-continued and costly at-
tempts to utilize Franklinite as an iron ore.

In the following paper, only the most salient
points of interest are touched upon, but even

#
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irom this brief summary those who have never
been struck by the fact, must realize thar
paint——the common paint which we buy in the
stores and rub off on cur clotheye

Hath kad it other worlds its setting
Aad comanth frem afar.

The Dakota farmer who paints his barn with
it, paints with a product of the Aax from
his own fields; the Florida “cracker™ who dauis

his -shack with red paint, brings back to the -

pine forest its own product; the western miner
paints his lean-to with the product of. the
neighboring mine-there is scarcely any quarter
of the globe to which some portion of the
paint can or its comtents does not “return
home.” All science hay_coutributed to its pro-
duction and each quartsp of the globe has
furnished some ingredient. ..
Consider also. the utility of this. can of
“ready-to-use paint.® Ingeniously devised and
perfected machinery hys ground and blended
the materials; apparatus almost human in its

uncanny ingepuity has made, sealed and labelled

the can: the railway has brought it to the
neighboring dealer’s shelf; it is there, cheap,
convenient. excellent, for instant use. Suppose
that the chemist, the inventor, the machinist,
the importer, the manufacturer had not dome
this preliminsry work, where would be the
paint and where the painter? To appreciate
the situstion we have only to read the notes
left us by some of the great artists of the
Renaissance, who made their own colers and
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Tha Materials of Paist Manufacture

vehicles and whose works, darkened, cracked
and defaced, now hang as relics of past beauty
in the galieries of Europe.

Paint is the cheapest and handiest conven-
ience of modern times. It costs nothing be-
cause it saves more than it costs. It is the
only means by which our investment in perishe
able structures can be comserved. [t comes
to us practically complete and it enubles us to
pass our lives in clean, samitary, duralle and
beautitul surroundings,

The Materials of Paint Manuiacture

The Materials of Paint
Manufacture
By G. B. HECKEL
Durime reeent years we have hoonme somes

what familize with the term “Ncientilicaily 're-
pared Paint” and have heard or read sons

Linsecd O3—Flax in Nicom

controversy aver the propricts of the temw.
I hope 1o show hefore I fnish that tie term
ie justitied and that prepared paint is vt only
a product oi science and civilization, but thi
it is slw 3 sesult of progress amd evohution,

as much as any other modern product.
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The Materiais of Paist Maaufacture

An English writer has said of paint making
that it was first an art, then a trick, but
that now it has become a acience. I have
here a relic of the earliest known American
Paint Makers—probably the same people who
buiit the mysterions mounds of the Mississippi
Valley. It is an axe or hatchet of hematite,
and if properiy crushed and ground would
make a poet, grade of iron oxide pigment.
it was ijound in a tunnel uncovered at Lesley,
Missouri, hy modern miners who are still tak-
my oxide ifom the same vem. Iron oxide
was one of the pigment: known to the aborig-
inal.  He reduced the native hematite to pow-
der. mixed it with oil, grease, muciluge or
pums and applied it as a heraldic decoration

10 his face or wigwam, or used it in the cnnle

decoration of ius household utensils.

The histary of all races in the use of paint
s practically the same, The first pigments
used are the natural earth colors or simpie
vegeub!e dyes. They are devoted to personal
decorati Iy heraldic——and later their
use is extended to other decorative purposes.
It is only in a higher stage of development
and civilization !hzt the protective valee of
paint s ¥ 1. This evoluti 15 the
naturyl of ch from the
nomadic state, where dwellings are temporary,
to the fixed lite of civilized society.

i

The Materials of Paint Masefacture

Let us consider a typical high grade paint
formula. It contains the following ingredients:

ANALYSIS OF PEZA GREEN
(United States Standard Measure)

Pigment by weight................... .. 48,00
Thinwer by waight...., Crasedneanes veesr $2.00
100.00

Thinner is nnm-ed of:
Lingeed ail ........ .. 85.0n

7me 4400
lhnnlum ‘wilicate unhcm-uc) LY
Calcinm carbovate 2w
Nariom so/ 104
Aluminum silicate . Jon
d chromate . . 2.0
Ferrie-ferro erlnlde Crevrreavaen 70
100,00
Coloring is componed of : )
Pure chrome green. . ....voivninnnen..,.100.00
Composition of } drye

Rauri sum ooovvennn..
Oxide

Let us also consider, in coanection there-
with, two other highly commended formulas—
first the celebrated “Qlive Drab” Cantonment

paint of the United States Government and
l .
9 !
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The Marerials of Paint Manufacture

sccond, the very latest development in litho-
poie—zine oxide iformulas.

OLIVE DRAR PAINT

United States Army Sumhrd WD o2
Per cent.

l‘mmem Tersiavaeersivae

3%
\\ )mc lesd (hasic earbonate, basic :ul”haw
ar 3 mixmre theren{l am low thas E
Zing oxuhe. not dess than. . .......
“The halance 15 cnitstst of alummny 3
magnesame WlicIte Ar a mestire thercod,
combinerd with the necewsary purc tintimg

i eninre 16 preduce the dosired shade,

{ Liguid

Poare raw linseed ol nor less than

halanee teo b cembanel slrier and tin
The thimner chall cuosrst of turyel

mw ar enbanl - nenrsl spirts or 3 mexiure

theeead,
*'40-40.20"
‘Pigzent
e Per cent.
Lithopone” slight resistant). ........ PP H
/me oxide tewl Freee—; \mef m-oc 1. . 1"I
€ cvvar CERRY U

finilcd linsentd ond . . 45
Riw Iuldnnl oil. 40

L
lllrlt-umur ........ .. ves 8
Neavydumdee? ot L oLLiiiiieieieniasn. PRP |

Desides these ingredients that are mentioned
in the formulas. we may also antice that the
comtainer s made of tin plate: that the can
is soldered: that the labels are printed with
two colors of printing ink on white paper.
and pasted on the can. Tinally we may recall
that sucll cans are packed with sawdust in
wooden boxes nailed together with steel wire

10
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_nails.  Keeping in view the finished can and

its contems, 1 think you will catch my driit
when I say that all science and all civilization
have gone to the making of cans of paint
bearing these labels and that without science
and civilization it would be unthinkable.

Let us consider briefly the ingredients, onc
by ome: The first is linsced oil, a product
of the flax plant, Linum wsitatisgimum. The
flax plant was not first cultivated by man for
the seed or its oil. Its earliest use was for
the making of linen cloth, The great masters
oi early European art knew nothing of linseed
oil, and the first use of the seed way medicinal.
Today in the United States aione over thirty

n
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The Materiais of Paint Manufacture

miilion bushels of flaxseed are consumed annu-
ally in the manufacture of linseed oil, the
great bulk of which goes to the production
of paint and vamish. To produce so much
seed requires about three million acres of soil.
Its cultivation requires many farmers and

Linsetd Oib=Seed Storage

luborers, much special machinery; its storage
and transportation utilizes elevators, railroads,
steamships; its wuse for oil-making requires
elaborate plants, much special machinery; and
the treatment of the oil for its various uses

involves chemistry and the mechanical arts. .

Moreaver, the oil-growing flax is itself a prod-
uet of agricultural science, a science which
is today more ardently pursued by plant sy

I 12

The Materiais of Paint Manus .

cialists than ever before. The proper prepara-
tion and use of linseed oil involves the results
of profound study and investigation, which
today are still far from completion.

In the manufacture of linseed oil the fax-
seed, cleaned from foreign seed and other im-

purities. is frst ground in a series of roller
mills. The resultant meal is treated in a
speciai heater with live steam to break up the
oil celis. This hot meal] is then pressed inta
the desired form and size for the oil presses,
in a cake former; and a number of those cakes
are stacked, one above the other, in camel's
hair or other fabri¢ cloths, between the plates
of a specially devised hydraulic press  An

13
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The Materials of Paiat Manufacture

ENOTTOAS pressurce is applied and the expressed
vil is filtered and collected in settling tanks.
where the moisture, plant ilage, etc, settle
to the bottom, whiie the clear oil coliects on
top and is drawn off and sold as raw linseed
oil.

[
r

!

9
»a
A

Linseed Oil Presses. Etc.

Linsced oil is a very complex organic chemi-
cal compound, but consists essentialiy of the
glycerides of a number of fatty acids. Of
these the most important in connection with
our subject are the giycerides of linolic and
linaicic acids, to which the oil owes its char-
acteristic property of absorbing oxygen and
therchy becoming converted to linoxin-—the

ltlr1
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characteristic rubber-like product of “driwl”
lingeed oil.

The presence of certain metals facilitates
this process, and these metals are incorporated
with the oil by heating their compounds with
the raw oil.  The three merals practically most

effective ior this purpose are Jead, mangancse,
awd colmlt, and cunsequently atlvanced monm-
facturcrs have pencrally abamdoned the use o1
other compoamis,

1t will be noted that the liquid porticn o)
our paints coutains 85 per cent. of linseecd
oil, The fact is significant, for while Jinseed
oil jeaves somcthing to be desired when we
contemplate the idcal paint, it iz nevertheless

15
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The Materials of Paint Maaufacture

»

the most satisfactory paint oil for general use
knewn to us up to the present time.

The remaining fixed oil in our first formula
is China wood oil, of which oaly 2 per cent.
it present. China wood oif is comparatively
2 recent addition to the raw materials of paimt

Chinese Farm With Tung Treen

and varmish manufacture. It is  expressed
from 2 nut grown on a tree { Alewrites Fordii)
indigenous to the Yangtze Valley, in China.
The variety producing the oi! nut is known
1n the Chinese as ying t=u tung (apple frui
Tung) and the tree 5 cultivated by the
Chinese farmer ifor its oil. It grows to a
height of about twenty-five feet, bears large
mreen Jeaves, small pinkish flowers and large

16
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green fruit somewhat resembling an apple. The
seeds are large and poisonous, and from them
the oil is obtained. The hinesy used iy
primtitive, consisting essentially of 2 wooden
press operated by wedges. The oil is traded.
aloug with other agricuitural products, to mer-

Tung Oit—The Fruie. -1

.-

chants at Hankow. Fatchaw and Canton. It
has been used in China for ages. much for
the same purposes as linseed oil is used in
this country, and it is said that the extracted
seed residues are the raw smaterial for the
manufacture of India ink.

The chemistey of this oil is sl under in-
vestigation; but its “drying” properties are
due, as in the case of all drying oils, to the
presence of the giycerides of unsaturated fatty

17
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The Matarials of Paint Manuéacture

acids. It has drying properties similar t¢ a
certain extemt 1o those of linseed ofl, and the
rate of hardening is accelerated by the same
agencics that promote the oxidation of the
more familiar oil. The chemical process
appears. however, to differ. since while linsesd
wi} hardens pragressively irom the suriace in-
ward, China wood oif seems 0 harden or set
frmul rt This peculiarity led
\» rather expensive disasters in the earlier
anpvps in nrilize the ofl in this country. The
drving salts are jnoorporated in practice at 3
remearatively Jow temperature: but in thesc
carlier cxperintents the oil was treated at the
wemperatire in the tr at lin-
sevt) oil. with the result that the entire batch
suddenir thickened to the consistency of rub-
her. in phe kettle.

The discovery that rosin prevents this palys
merization inaugurated a new era in the paint
and varmish sdustry. China wood ojl and
rosiit vamiske are the principal vehicles nf fiat
wall pamis. of which there ix 2 very laruee
aemual  consumption: and in varmish making
e sane combination has 1o an important ex-
teut replacet nssil gums in the manuiacture af
higlh grade vamithes for many  purposes.
“These cums are still used. but generally in
enmbination with China wond oil and esterized
rasin ~the to-called “ester mum,” which is 2
chemical compnund of rosin and giveerine.

“The cultivation of the tung tree on 2 <om-
mercial scale was begun in 1923 at Gaines-

18
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The Materials of Paint Manufacture

ville, Fla., by the American Tung Oil Cor.
poration, and this undertaking will eventually
provide a portion at least of the quantity an-
nuaally required. Qil from older American
trees has proved superior ta the imported
product,

The two volatile ingredients of our jormuia
are asphaltun: spicits and turpentine.  Asphal-
1um spirits is one of the lighter products wi
poteolewms  having  an asphaltum  base. It
corresponds to the benzine which is pro-
duced irom petrofeums with a parafin base.
The chemistry of these hydrocarbmis, while
interesting. plays no part in the chemical strug-
ture of the paint film. since their office is

purcly mechanical and hey disappear com--

pletely in the deying of the paint. As s
well known. the petroleums found ™ some
localities yiekd, in distillation at high tempcca-

. tures, residues containing paraffin, while similar

nils irom other localities vield asphal as
residues. The best known petroleums of the
latter class are those produced in Texas. Okla-
homa, California and the Island of Bommen.
Petrolenms are distitled by {ractionating, the
products passing over at the lower tewperas
tures heing classified progressively as petroleum
ethers. hthas and pasolenes, and benzit

The henzines having the higher “flash™ points
are known in the trade 28 “mineral spirits.” Mt
still higher ey the illuminating oils
pass over, followed by the Jubricating ails

Mineral spirit is usually a high boiling point

»
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The Materials of Paint Manufacture

benzine of the asphaltum petroleums. It boils
at a higher temperature than the correspond-
ing parafin product, has a higher specific grav-
itv and is, on several accounts, preferable as
3 volatile ingredient oi paimts. I personally
lielieve that the formula before us is mechani-

Fetroleum Industry—Oi Wells

cally improved by the presence of this material
and I am convinced that it is in no way i
jured by it

Turpentine is the essential oil of certain
pines, principally Pinns  Austrolis, prowing
over “large areas of our Southern States. It
is distilled in 3 current of live steam from
the sap of thit tree, the residue being rosin.
The industry, owing to the character of the

20
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lsbor available W the pine districts, is crude
and wasteful both to the timber involved awd
to the product, though miore couservatrve
methods have cone inte use through the effort
nf the United States Depattment of Agris
culture. This involves the substitution o

Terpenitne Indnstry—Collecting and Shipping

poreclain pots for the archaic “hox,” and less
imjury to the tree.

The negro workman in 3 turpentine orchard
cuts & so~called “hax™ on one side of the trec,
in which the sap collects. and fram which it
is from time to time dipped and carried to
the still. As the flow of sap decreases. the
bark is removed and the wood sacrificed higher

21
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The Materials of Paint Manufacture

and higher above the “box." In the larger
trees several boxes are cut at different points
on the circumierence, weskening and in time
killing the tree. The crude sap or gum is
charged imo a still with water, and on heat-
ing, the volgtile turpentine passes with the

Turpentine Industry~Ilmpraved Method of Coliection

steam ta the worm den The turp
is decanred from the condensed sedm on
wihich is fluats,

Turpentine in paint probably acs in two
ways: first. as a volatile thinner, of which
the effect is purely hanical; and dly,
a5 a conveyor of oxygen, perhaps catalytically.
At any rate, it wa3 the conclusion of a French
technical commissiont who investigated the sub-

2
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jeet, that rurpentine hastens the drying of paint
to 3n extent not accounted for by its volatility.

The principal turpentine forests of today
are focated in Florida, southern Geargia and
Louisiana, the immense forests that iormerly
covered vast areas in North and South Caro-
lira 3nd northern Georgia having been largely
destroyed by the wasteful methods in vogue.

Another jorm of turpentine has appeared in
the market duriviy comparatively receat years.
Y is iamiliarly known as wood furpentine,
being produced, by various methods of dis-
tillation. from pine wood wastes. When prop-
erly prepared by distillation in a current oi
steam and purified, there appears to be no
pracuical difference in its properties as a
paint vehicle irom those oi sap turpentine; and
the product is more uniform.

The v ming liqoid ing of aur first
jormula is Japan dryer, This consists esscn-
tially of the linoleates of lead and manga-
nese, with 2 small percentage of Kauri gum.
it is prepared by boiling linseed i} with the
propes per ges of P of manga-
nese and of lead, adding thereto a certain quan-
sity of meited Kauri gum, and reducing the
product while warm, with turpentine, benzine
or 2 mixture of the two. The lead compound
used in this dryer is red lead and the manga-
nese compound is the black oxide, while the
reducing agent is turpentive and miners! spirit.

The manufacture of red jead Jeads ns at
once into the mining regions of the West,

a3
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The Materials of Paint Manufacrore

where in some districts Jead is produced from
practically pure ores, while in others it must
be separated from its commingled silver, zine,
et .

For the manufacture of the so-called Dutch
Process white lead it is necessary te have
the metal free from silver, manganese and
iron; but for the manufacture of the oxides
(red lead and litharge) purity is not so im-
portant. The metallic lead comes irom the
smelter in the iorm of pips., which are meied
in a inw, flat oven in which the lead spreads
out in 3 thin laver and is mechanicaily worked
s0 as tn expose continually fresh surfaces 1o
the action oi the air. The product is the mon-
oxitde of lead—massicot. This oxide ix ground
with water 10 remove metallic particles. which
are rvetutmet to the furnace, while the oxide
is collected in settling tanks. If the tempera-
ture. in ‘the furnace rises too high it becomes
litharge—crystalline lead monoxide—~which
cannot be further oxidized.

The amorphous monoxide, being further
treated in the same or a similar oven, at a
low red heat, with free access of air and

* constant stirring, gradually takes up more
oxywen and is converted into red lead--s com-
bination of the monoxide and the dioxide, in
the proportion of about two parts of the
former to one of the latter. The product is
usually stated as having the formula PhsQy, but
red lead produced in this way is, as noted, 2
mixture of oxides rather than a definite chemi- -

24 !
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cal compound. The produet from mechanical
furnaces, however, is 2imost compietely oxi-
dized to pure red lead .

_The black oxide of masganese, known to
mineralogists as Pyrolusite, is a natural prod-
uct. of which the principal sources of supply

Red Lesd Furnace

are in the Caucasus Mountaing, in the Harez
Mountains in South America and eisewherc,
Chemically, it is the dioxide of the metal man-
ganese. The miners in the Caucasus are the
wild mountaineers of eastern Europe, and the
mrineral, before it reaches America, passes
through Southern Russia, the Black Sea, the
Dardanelles, the Mediterranean and so 2cvoss
the Atlantic. For the use of the varnish and
dryer manufacturer it is subjected to mechani-
cal purification.

25
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The Materials of Paint Manufacture

These two- metallic oxides readily replace
the glycerin in linseed oil at moderate tem-

peratures, forming ol and  linol :
while the glycerin is decomposed and driven
off,

The addition af a resin—in thiz case Kauri

Manganese Mine in 1be Caucasos Mountaine

gum-—at 2 moderately high temperature aiso
probably induces the formation of resin acid
compounds of the metals.

The driers made with lead and with man-
ganese have sharply distinguished properties,
of which advantage is taken by the wellin.
tormed smanufacturer who knows that certain
proportions of the two vyield better average
results than either alone. He also carefully
calculates the percentage of the metal i the
drier to the oil to be oxidized. Kauri gum,

26
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besides helping the quality of the japan. has
alsn been shown hy experience to serve a usc-
ful purpose in paints comaining high per-
centages of zinc oxide. It is found only in
New Zealand, where ancient forests of the
tree which produced ite—the Damurrary assirals

Kavel Tree—=Dymears Ausrslis

and otlier varieties of Dammira—~have been
buried for ages in the earth. It is mined sys-
ically by trenching and is cicaned, sorted

and classified by hand,
We have now bricfly covered the liquid por-
tion of our first formula and in the course of
our survey have gone to North Dakota for

7
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The Materials of Paint Manoiacture

faxsesd, to Florida {or turpentine, 1o Texas
for benzine, to China for wood oil. to Colo-
rados and Montans for lead, to the Caucasus
for manganese, and to New Zealand for Kauri

Even 2t this point we may begin to see

that jor this ordinary can of mixed paint the
manuiacturer has been under the necessity of
caliing upon many industries, several races and
different quarters of the gloie. It is no less
so with the remaining items of our formula and
the package in which it is sold. Lead hydro-
carbonate is the first pamed of the solid in-
gredients. In this case it happens to be Duteh
Process White Lead.

Lend bhydrocarbonate or basic lead carbon-

-3
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ate is 2 molecular combisation of sthe hydroxide
and the carbonate of lead in about the propor-
tion of two parts of the latter to one of the
former, though these proportions are onty ap~
proximated in actual practice.’ The accepted
formula. however, is 2PLCQO;, PHH0s

Rauri Cum—T tenching

Tie Okl Dutch Process, 5o called—though
it has undergone great improvement in Eng-
lish and American practice—starts with desil-
vered lead pigs, known in the trade as “soft
lead.” These are meited, and the molten lead
is distributed in shaliow moukds oo an endless
chain belt. The moulds give the metal the
iorm ol a fiat circular grating or buckle about
3/16 inch thick by 5 inches in diameter.
These buckles are packed imto earth e
pots, having at their botioms shaliow weils

2
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The Materials of Paint Manufacture

comaining each about half a pint of vinegar
or dilute acetic acid. The charged pots are

" arranged in tiers between layers of spent tan

hark, where they are allowed to remain undis-
turhed for about 130 days. By the fermen-
tation of the tan bark heat is generated and

Dutch Process White Leud~Corroding Pot

carbonic acid liberated. The heat vaporizes
the aceti¢ acid, which attacks the lead, coat-
ing the buckles with basic Jead acetate. This
in turn is attacked by the carbonic acid, pro~
ducing the basic carbonate and liberating nevu-
tral lead acetare, which attacks the metallic
lead beneath. producing again the basic acetate.
The process thus continues progressively until
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most of the buckie has been aitered to the basic
carbonate. The buckles being removed from
the pots are subjected to mechanical treatment
which separates the corroded from the uncor-
roded portions. The white lead sfter being
ground, washed. floated and dried, enters com-

Dutch Process White Lead~"Pigs™ aad *Buciles”

merce as dry white lead. The special char-
acteristics oi corroded white lead are its ex-
cellent working properties and low oil con-
sumption, giving a high degree of opacity or
color-body in the finished paint.

The second process, commonly known as
the “quick process,” or “Carter process,” also
starts with desiiverized pig lead. This is melted
and finely tommimned in a steam dlast, and
the granulated product is charged into large,
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slonir revolving wooden drums, where, ajter
leing mcustened with dilute acetic acid, it is
subjected for some iours to the action of puri-
fied carbonic acid gas irom burning coke. The
slow revolution of the drums insures the ex-
posure 27 the entire mass to the action of

"~
L

Dutch Process White Lesb—~Melting Furnote and
Chain Molds

tite wu. The chain of chemical processes fu-
voived s prohubly identical with those de-
seribed dor the Otd Dueh Process.  The me-
chanical ireatment of the crude corroded proti-
uct i3 essentiafly the same. The finished prod-
uct is more uniform in the size of particle
than Dutch Process Lead and finer in tex-
ture. This involves a larger oil tonsumption
and u comseyuent decrease in opacity of color
hily of the completed paint.

The second pigment of our formula is
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Lasic lead Sulphate or Basic  Sulphate
White Lead. This s a sublimation product,
and is produced directly irom the native arcs
of Missouri=lead sulphide—by oxidation at a

hich temperature in 3 current of air. The
eomminuted ore is chareed in a special fur-

22 1 Sy

Duich Frocess White Lead—Building “Sepek™

nace with ¢oal or other iuel and is subjected
1o a horeair blast. The sulphide takes up
oxywen, volatilizes amd is carried through a
series of cooling Aues tn fabric bags, in which
it is collectedd. This is the process in outline,
though not in detail. The reaction imvolved
is simple; the Jcad sulphide, PbS. takes up
faur equivalents of oxygen from the air, being
converted imn Jead sulphate, P30+ At the
sune time it is also chiwed, with much prob.

3
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The Materials of Paint Manufacture

ability, that there is formed a certain propor-
tion of the basic lead suiphate, Pb3S20s. At
any rate analysis always yields an. excess of
oxygen, which is usually calculated to lead
oxide, the percentage ai which ranges from
fourteen to twenty. The product, furthermore,

“Quick Process” White Lesd——Corroding Drums

always contains a small percemtage (five to’
ten) ol zinc oxide, which comes from the
¢inc sulphide associated with the ores used.
{t may Le said in passing that lead sulphate,
chemicaily produced, is a very unsatisfactory
pigment, exhibiting none of the characteristics
of the sublimed white lead, The latter, on
the other hand, is extremely useful, and in cer-
t1ain combinations has come to be regarded as
almost indispensable.  The particies of this pig-
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ment are extremely fAne and uniform, ap-
proaching the particles of zinc oxide in this
respect. As a pigment, it stands between cor-
roded white lead and 2ine oxide in most of its
characteristics. Paints made with it chalk more
ireely than paints made with the former, but

Dasie Suiphate Whits Lead—A Fumnace

on the other hand, they retain their color better,
and do not “check™ so freely., Proper conr
hination with 2inc oxide restrains the charac-
teristic chalking, while the hardening peculiar
to zine is in turn restrained,

Qur third pigment is zine oxide. Zinc is
peculiar in that it is the oniy mctal in com-
mon use produced by distillation. It is vola-

e m e et . - rerm s
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tile at an easily attkinable temperature and
advantage is taken of this jact in recovering
the metal irom its ores. The hot metallic
vapor is 3lso readily oxidizable. and if ex-
pased tn the nir, will take fire, buming with
a green flame to zinc oxide.

Nasic Sulpbase White Leat—=toppers Under
. + €olletting Dags

The oxide is produced by two diferenmt
processes.  OUne, known as the. French Proc-
ess.  taking advantage of the i{act just
mentioned. volatilizes the meta! in a current
of air, and collects the resultant oxide in closed
thambers.

In the other process. known as the Ameri-
can protess, the oxide is produced directly
irom the ores.  On the nature of the ore used
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depend the individual characteristics of the
resuitant oxide.

In this process the finely granulated ores are
mixed with powdered anthracite and charged
into closed furnaces having periorated gratc
Luars.  Combustion is started in the anthry-

Zine Oxide—~Big Roaws

vite and 2 blast of air is forced throurh the
periorations in the grate. The heat smeits
the ore and volatilizes the zine, and the metallic
vapors promptly combine with the oxygen of
the blast, producing zinc oxide. This oxide i
carried through a series of cooling flues and
collected in fabric bags. The particular oxide
used in this formula is made from New Jer-
sey ore, and on that account is of some inter-
est.  This ore is unique in that it occurs in

x
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The Materists of Paint Manuiscture

commercially available quantities, nowhere else
in the world. 1t is known as Franklinite, and
consists of the oxides of zinc. manganese and
iron in molecular proportion—<rystallizing as
a truc mineral. Tt is closely associated in the
vein with other compounds of zinc—the an-

Zine Oxide—Furnaces

hydrias silicate, the oxide, etc. A peculiarity
i the product is that the oxide recovered is
practivcaily frec frow lwmpurities. averaging
over 9 per cent. pure oxide. The oxides pro-
duced irom the ores mined in other localities
usttally enntain from 3 to 35 per cent. of jead
suiphate, due to tle presenée nf Jead sulphide
in the vemn.

The characteristics of 2in¢ oxide are too
well known 1o require extended comment, 1t

8
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is the fingst and. excepting the best grade:
of lithapane, whitest ~f all white pigments:
is chemically ouite smable, the only chemica}
change possible in practice being to the sul-
phite or to the carbonate. which is also white,
It s hulky and hence carries 2 hizh percentave
of il in the Anished paint: and finaliv. when
nproperly used. *it is very duraide.  Owne is
wirly safc in sayving that if Oxide of Zince
had nmt heen inmtrnduced ac 2 piement, thery
would have heen nn prepared paimt. It wae
praduced as » eommercially available pizment
i answer to a demand that had been voiced
in Eurepe from the closing vears of the
Eighteenth Contury, 10 the time of s ntro-
duction aiut the middle of the Nmeteenth
This demand ior a oon-poisonnus white pre-
ment fnally received a satisfactnry responce
from a centracting painter of Paris, I«
Claire, who was alse celehrated as a nhitun-
thropist and is known tn. this day as “the
{ather of profic sharine”  Practically every
ereat chemist of Eurnpe from Lavoisier b.
Faraday had his try at the problem.

Qur next pigment is magnesium silicate in
the form of ashestine.  This praduct comes
principally feom Canada. Tts usefulness in the
paint fnrmula depends entirely upon its physi-
cal form. which is acicwlar or rod-like. TIts
office in the paint firm hat heen compared to
that of the hair in plaster nr the rods in rein-
forced concrete.: Tt is without special value
either ior Ppact’ry or protection. but. aids i

" »
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The Materials of Paint Manufacture

hoiding the materials in suspension and wvery
prubably also in resisting siresses in the dried
paint flm.
- Our hith solid ingredient is Calcium Car.
honate—in this case a natural product from
Aissouri—a dolomitic crystalline rock, finely
ground for the purpose. Calchum carbonate,
as used it paint manuiacture, comes to us in
o forms.  Whitag. Paris \Wikite. cie., are
tie  puiverized and  floated  chuik  supplicd
prinvipally by the chatk cliffs around Dover,
Eneland,.—the calcarenus skeletons of innum-
craiie  diatns  that  once  populated  the
witers of @ ocean covering that portion of
the garth, ares before the advent of man:
wh.le tne praduct used in tins formula i
irom a similar cevlogical ‘source, but in suc-
ceedim “epoths subjected to heat and pres-
ire, which gave it a crystalline structure,
As a-rule. manufacturers i selecting  from
these two forms are poverned by the condi-
tions: if the rcinaining inert pigments are
crystalline, Paris White is selected: if nat,
then the so-calied mineral primer is preferred.
Either will neutralize any free acid in the
piting, but the mineral primer will in addi-
1on pive the “tooth” which is thought desir-
able in the manual work of painting. The
only ather crystalline pigment in  our
iormula is the asbestine, so mineral primer
rather than a form of chalk has been selected
for this formula.

Barium Sulphate is the next pigment on our
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list, and is used in the form of the chemical
precipitate=blanc fixe. Personally, 1 should
have preierred. the natural crystaliine form.
harytes in this case. but that is a matter
of dewil. The sulphate i barium in the

form of barytes is a natural, crystalline proxi-

Rarytes Mining—Missouri

uct, which retains its crystalline form, wo
matter how finely comminuted.

It ia found associated with lead, zinc amd
other ores in most mineral regions. That
used in the United States, however, comes
principally from Mi i and the Alleghenies,
Missourt furnishing the larger proportion.
There its production is in the hands of
farmers "who collect and cart it tn the
raiiroads in the fail and winter, to he manu-
factured into pigment at St. Louis and neigh-

41
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The Materials of Paint Manufacture

boring points. In the Allegheny regions the
mineral is procured by mining.

It is largely used in the wanuiacture of
lithopone, which is a compound of Larium
suiphate and zinc sulphide.

Llane fixe is produced by transiorming the
natural product into a soluble compound amd
precipitatuyy it irom dilute solution with sul-
phuric acid or a soiuble sulphate. The product
is chemically identical with barytes, but physi-
cally yuite diferent. being very fmely divided
ahd amorphous. .

Sihicate of alumina is the next ingredient
of ‘our white base. Technically, it 1s a washed
and Hoated China clay, naturally produced by
tive disintegravon oi certain  feldspars, the
soluhle potassium and sodiam salts having Leen
wasbed awa¥. The percentage here used is
small, but it has a physical influence on the
suspension of the other pigments, in the brush-
ing yualities of the paint and on the quality
oi the paint film. ”

An important white pigment of our third
jormula is hthopone. The imposrtance of this
pigment to the industry may be estimated from
the fact that the annwal consumption bas
grown irom less than 10,000 tons in 1906 to
welt over 100,000 tons in 1924, It is a com-
peund of barium “suiphate and zinc sulphide
with a small percentage of zinc oxide i the
proportion, roughly, of about G8 per cent.
Larium sulphate, 30 per cent, zing sulphide and
2 per cent. zinc oxide. In the manufacturing
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process, solutions of zine sulphate and barium
sulphide in chemically equivalent pruportions.
are Lrought topether in a precipitating tank.
B'." mutual exchange of acids double precipita-
tion of zinc suiphide and barivm sulphate re-
sults.© The precipitate is thoroughly washed,
dried and finally furnaced. This surnacing is
responsible for the conversion of a small per-
centige of the zine sulphide to zine oxide.. The
product i3 fnely ground, further washed and
haolted.

Ordinary iithopone has the serious deiect
oi darkening i direct sunlight. recovering its
whiteness in the dark.  Until within recent
YEATS N5 wse was conseyuently conbned 1o
interior paintng—flar wall paints and “milt-
whites” inr example, lmprovement in many-
facturing processes has, however. resulted in
the production oi light resistant litl P , and
the use of the pigment in exterior paints has
followed very rapidly. The jormuna under

consideration is perhaps the most highly ap-

proved of this type.

The remaining ingredients oi our formula
are the colors required to produce the desired
tint. They bave mo influence on the quality
of the paint. The yellow in this combination
is lead chromate—chrome yellow. It is pro-
duced by the reaction of a soluble chromium
sait, usually sodium bichromate, on a sofuble
lead salt, usually lead nitrate, both in solu-
rion. The neutral chromate of lead, PbCrO,,
being insoluble, is precipitated. The produc-
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The Materials of Paint Manufacture

ton of this familiar . pigment takes us far
aficld. The chromium used in making the
chromates is obtained from an ore oi iron
known as chromite. It is a chromate of iron,
having the composition FeCrsOq It is found
in small quantities in Pennsylvania, Aaryland,
California and elsewhere in the United States,
hut the main sources of supply are Asia Minor
and New Zealand. Large gquantitics of these
nres are imported into England, Germany and
the United States for the sole purpose of manu-
facturing the chromium salts of potassium and
sadium. The procéss is intricate and difmcule,
0 that the manuiacturers are few in number,
There is also sote demand for the mineral in
1the manuiacture oi special stesls,

The remaining piement is Prussian Blue~—
the potassio-ferro-ierri-cyvanide of iron. Thix

material bringy us once more into the field.

of organic chemistry. the non-metallic com-
ponent of the biue being cyanogen, which is
most familiarly known as a compenent of hy-
drocyanic or prussic acid and the cvanides of
potassium, et ‘The chemical composition of
the color is indicated by the formula KeFea2Fe-
CsNs.

The cyanides are obtained from animal
wastes containing carbon and nitrogen, such
as waste liquors from gas works, dried blood,
leather paring. hoofs, horns, eic. These are
caleined with an alkali and the ash lixivated
with waser, and from this liquor cyanides of
the alkaii metal can be recovered, or the blue
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may be directly obtained by preciptitating with
ierrous sulphate (copperas). In practice, in
the manuiacture of chrome green as used for
tinting in the presemt instance, the colors are
precipitated  simu) ly dirom solution.
either with or on the base, which in this case
is the blanc fixe shown in the iormula.

We have now glanced hastily at the charac-
teristics of our several ingredients, but they
are still ‘only-raw materials and require a long
serics of mechanical operationd heiore our
can af paint will be ready for use, uot 1o men-
von the detatled work of tiie cheomist o
determine the quality of the materials thom.
seives.

A modern paim factory is a complicated
institution, and in the Hmits of such a paper
as this can he touched upon only hriefly amd
nastfly.  Power in the smost modern plants s
wenerited at 3 eontra) pant and is distributed
10 the units in the Torm of electrical energy.
As a rule, the raw materials are elfevated to
the highest point in the ptant. so that the prod-
uct, in its several sweps towards completion.
may falt by gravity irom each point to the
next in the process.

The dry pigments are mround separately tn
the form «f a paste with linseed oil. The
vanoes cormponents of the white base are then
theroughly  incorporated with more oil. the
whele is then mixed with the rest of the ol
asd the remaining thinners in a hanical
agitator, the tinting colors Leing added either

45
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The Materisls of Paint Manufacture

fiere or at e preceding step, and the .oxact
tinmt is attained by addition on the judement
of tw expert tintes,  The finished paint s
measured mechanically into tin cans, which arc
also soldered and lahelled by machinery, and
iinally thest caus are pecked i cases holding a

Laint Manufucsure~~Chasers and Mixera

iven sumber and guarded Jrom injury by saw-
dust, placed berween them.  The hoxes,are then
nailed shat. marked and shipped to the dis-
triburnrs. This is the mechavical routine in
the Liarest matdine: but we may ohserve that it
invalves the uce ni building materials, fuel,
cUpper wire, unpiate, paper. printing-ink. paste,
box fumler, sawdust, wire nails, ete.

The manufacture of rinplate 18 an important
industry. in itseli, involving a branch af the
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stect industry in tie production of the plates
ior this use. These plates arc cleaned li
citemical means, heated, and cointed wih metan-
lic tin by dipping m a bath of the mohen metud,
To obrain tw tin for this use we must again
ro to distant regions.  Tin qres are icond

Paimt Manuizctnrc=Tank and Mixers

small guantitien i various parts of the United
States. 1 have in my own collection futerest-
i specimens Teeau Saath Dadots, West Vir-
winia and Al but a iar e commcereiaily
available quantities hitve been jound in these
fncalities,

Carpwall, frewn the time when the Plveni.
cians traded te Britain for tin to the day.
of the first McKinley tariff. was the chied
snurce of the world's 1in supply. But the drain
finally t0ld on the natural resnurces. and the

47
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Lulk of the tin consumed today contes from the
Strans of Malacca and from Australasia. In
the durmer locality it is recovered by placer
mining methods and in the aner by the usual
methods of underground mising. The ore is
joumd in two forms, as the oxide, Cassiterite,
and as the sulphide, Stannite, in which Jarter
form it is associated with iron. The smelt-
we of the ore for the metal is done princi-
padly in England and other parts of Europe.

Tiw paper ior our lubel is a product of suh
pirite weanl puip, as is most of the paper used
Yor advertising paint.  We nced wot enter
farther it this subject except 1o note that
our indastey involves alse . the paper manu-
iacturing mdustry.

Similurly we nay note i passing that the
privume ink  manuiacturer and tarough Wim
the lamp Flack wanufacturer, the color maker
andd the yamish manuiacturer are involved.

Finally, in the consumption of paste, we
return ouce more o the farmer, on whom we
valicd in the first instance ior our linseed oil.
In order that I may not be suspected of
straining for efiect when 1 include these items
in tiie enumeration, it will be interesting tn
know that in the vear 1900 sne paint manu-
facturer reports to me the iollowing items:

Paper for labels .oveicrrncnannnns veenvess  $2,520.00
Faper for advertising mattet ..oy von-00  15,340.00
Black and colered ink for labels and zdver-

BOIRE MINMEL L oaee tiavansesccrrarienye  2I36,00
Salder_inr solderine tin eanx fof whick 8

it
N IS 3 conTttuent), POUNDS. . aiensa.. . 325237 -
Ourput oi colorcd samples. pieces.......... 33236547

For 1924 these figures shoutd all be increascd
fy abowt G0 per cent.
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The Materials of Paint Manutacture

The United States Censtisiof Mansiacturers
reports the fullowing moures ou paint and
varmish production for the calendar veur 1023

Paints and Varnishes

Tie establishments engaged primarily in the
masuiacture of paims and varnishes reporl':d
nraducts valwed at $34,134231, an increase of
7.d per cent. as compared with 1921, tre Just
proceding census year.  For the paimt industry
i l- are the total value of products teparivd was
SM125758, an increase of 434 T Cent, a8
cumpu’cd with 1921 and for the vaenish indus-
try abme, SHILDIUA95. an ncreuse of 380 per
cent.

For the mujor eroups of products (inchuding
pamits and varnishes manuiactured as subsidiary
prodaets hy  estaldishments engaged primarily
[1}] l.ﬂllf Il!d\ﬂtrl&'wl the ,mhnc~ show tie ou-
Pt For 1223 and the rates of fncrease as com-
pared wah 1928, as u-nu“-: Colors uug'mtul:-l
—value, SB.46.190, un ‘increase of 837 per
cent, Paints inenit nr paste form—value, $48.731.-
O3S, 4t et cont, Paints in oil, ready mixede—
uuauu‘u- QLO28 970 gallas. 4.5 per com, @ value,

21547000 3536 peroémt. Water paints and
k..lcmmm«—ﬂuhm SOLME, WY per cemt,
Varmisbes and up.m-—«-l.‘:\luc 1K, lh}ml h,}
per cent. .

o the 82i establishments raponting sor 1923,
132 were Jocated in New York, 10 in Pewneyl-
vimia, ‘4 cach i Hlin and Ohiits, 70 in New
37 in Culifornin, 57 in Mn;smm. Hoin
hnsms. 24 in Michigan, 23 in Indinna,
22 i Maryland. 21 in Kentucky, 17 in Mimne
nesota, and the remaining 109 in twenty-three
other stares amd the Districr of Columbia,

The sraristics for 1923 amdl 1921 are presented
i the iolinwing tables.  The beores for 1923
afe prelmingry and subject s such eorrection

The Maserials of Paint Manusciurs

s mny T feamed necessary upon further exas-
nation of the rerns,
Tahle I—Gcnn! Statistics for the Industries,

1923 and 1923
Paiuts
Per com,
m "} of
= "2 nerease
Nombes of estaldish N
WENT Ll 582 KN

Waes e idvey
ace pumien T 13807 bRy
Maximum menth | \pr. May  H.682 aen
Ainimum mrank L. bee. 10203 Aug, 13,24
Per eent. of max-

0.2
215430957

cluding nl(i aml

Tvrainers ., L RTRY,,
Vremiueta, mal ‘me.s.")l.l.‘
M adue aedidend s

facturet o....,.. Sll‘h M6 STRR07 20 S
Hnrerpower .. ..., Ddwfa 2 .
Uil conmuneced  (tan-

of 2000 Hus.) ..., 5ran

Varnishes
Nomber of establish-

26 S127.26
[ A (RN

.

TN coavrasares | Py
Wage earncrs (aver
3ce aumber)” ..
Maximom month |, Ager,
Minmum maeth L4
Fer cent. of mas.

. L1 1TE 924 §2.9
Wames L.ooiveiiin. $R0I4 $5.8AL 36
Cost of materiais (it

cloding  fucd gl
" :;:«‘namrv-- ‘..}J .. lv; BLARC O SP N R & KA 4.7

ucts. total value. $LE3.6h395  $71.239)18. .
Value added by mmhs s - 183 ssu
facored .. ... .. $48.201927  $07,108.200 78
b

22 [CXe 8

S oeus 3l
Mar aden 8
3 Feb 3use

liorsepower ........ 21.)3
Cual comsumed (tony
..\2000&‘-.3.....‘ 'dt 962 3
Not including_valatied nfacers and empiovees nor
rroprietors and firn  wmembers,
s i (o, firun e ':q ‘m'Sm:mcu ivr these
; \\:f‘\u of mmcu Jeay gost of material,

LI
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The Materials of Paint Manufacture

Tabie 2—Detailed Statistics af Predusts,
1923 asd 1923

1823

1933

vﬁu-...‘.."u... $412.873.070  $248,497,118

Tousl
‘L e paiDt indusry..
The varoish nduury ‘...

ener iodutiries. ... 32873831
e rary pounds 17,136, 0]
e Y . pounds 136,179,967
value $tIW34330
g s
Lead oxides. . ,429.7 8
2 20,612,316
vor s aius 320,185,300
d  conrumed,
O
R 154
t ‘: ar ::l: cieas .muu.b :00.910.62
-::n':i 312,445,009
tade ami coas
; i o 09,463 308
y 771 1SR nds .
Zire oxide. '.::-'ll:ie l‘;z%ﬁ"’:
1 oxdys. .. ien Pounds
on o N value  $3.133,953
yeiiow, orsnke. or
e Tohounds 26,316,569
. w:l:;: t;.?;;.g‘ﬂ
Prussian  bluc. ... pounds .
§ " valne  $1,464,64F
Other colara®......value 312,134,988
Fanea in o-I ..value $172.299.013
In $42.751.93%
W!me 272,493,878
$50.32).486
Zinc oride.....pounds 7.831.428
valuve $959.76¢
Other, in paste pounds  126,867.216
value $17.468.638
in oil. rtady
mixed ...l zalinne  69.628.0768
value $123.347,880
Whire Nmn and  kaisa-
........ valne  €0.141.834%
Dry or m pacle. .. pounds  132.217.347
valne  $3.334.187
Mixed for wee. .. patlons 1.722.114
value  $1,607.678
2

. $291,123.758
13030473

3.0!.07 1131
571,239.18)

5§14.386,%03
$37.63 .05:
334,94
123867 .SJD

¥073.81

211.081.233
139,814.627
329,617.10%

323,21%

10,177.31¢
96,983.9%4
96.434,872
34,118,907

$49.412
312,127.31%

$1951.887
88.128.338
31.9!1.!!7

13429231

32.579.126'
6569.004

1,
$551.328

$3.711.675 |
$132.698.634

$46.603,4%2
329,688,229

$13.114340

48,068, 18
$91.002.182

$4.422.33¢
87,744,673
$4,304,958
$1.330
$87.370

The Matarials of Paint Manufacture

Varnizoes and  japans,
X value $118,183.675  $71.136.904
Qlearesinous  vamishes,
il seravrarees 39,878,453 22,172,143

value 351,402,030 29,033,763
Spirit varaishes, not tur- +

peotine . ....gallons 5.605.548 3984507
. value $10,584.37% $7.255.260
Lamar snd similar tur-
penune and benzine
~arniahes L., .gallons 3.382.843 4.293.923
value  $6.143.512 36,167,731
Peroxyin lscquers and
enarotls ..., paliom 2.133.473 3,409,280
value  $3.094.2t0

$3.023.862
Drrm‘ |:mnm and ‘T”' .

wal
Raking japana. . ..n.llcm‘ 6.420.
xalua  26.196.
Lnamels oooav...mailons 10381
aaloe 827,32
Otiver mm‘m;u ol
varmish KTOUN === Que
:-Mhnm varwiah
Fin l dm caeovalne 345120497
i ev unn , pare, B
P R g - X T TRYL)
Putty oooiaiueovo.poumds 90.240.345
. valoe 33674430
Other affiliated producty,

al
$-.(141 RX3

wvolue $16.381.343  $11.002.341

AN other producia. .. .value  S21.364.504  $51.362.0%3

“Baryies. uitramaring. vermilion. ather vmm:! tolors,

iy colors. fine colors, coshiar color lakes, and puip
calats sold moist.

The United Smes Census of Aanufacturers
tor 1923 gives the following statistics jor rosin

and turpentine :
Turpeatine and Resin
The establishments engagesd primarily in the
e nf tur ine and rosin fram crude
Rum veported producty valued at 335.166.713
for the crop vear ended March 31 1924 This
represcnts an increase of 509 per cent. as
compared with 823300845 for the vear ended
March 31, 1923, the last preceding bienniai cen-
3us year,
01 the 1203 establishments reporting for 1923-
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1924, 540 were jocated in Georgxa 429 i xu Flnr-
ida, 131 in Alab and the ¢

Louisiana, Alississippi, North Carolina, Sonzh
Carolina and Texas.

The total production of turpentine by all
classes of establishments increased irom 24,820,-
620 mlions during the crop year 1921.1922 to
29.781.944 gallons during the crop vear 1923-

1924, the rate of increase being 20 per cent.,
and the output of rosin increased during the
same period from 1.690.971 barrels to 1,900.355
barrels. the rate being 7.7 per cent,

Athouzh tarpentine and rosin are produced
principally from crude gum, considerable quan.
tities are made by the distillation of wool, by
hoih the stcam and destructive processes, Dur.
ine the calendar vear 1923, 2.607.364 palions of
wurpentine and 200.778 barrels of rosin were
proviveed by this method. These quantities rep-
resent increases of 490.2 per cemt. and 5842
per cent., respectivelr, as compared with the
calendar year 1921

General and snecial statistics are presented in
the followiny tibles. The figures for the
calendar sza- 1923 and for the crop vear 1923-
1924 are preliminary and subject to such enr-
rection 2s may be found necessary upon further
eumlmnon of rhe returns.

:!':-v Cmdo-cn.- Discitlation Mathed, Crep

ears Eaded March 31, 1334 and 1922

(No data included fnr with

under $5,000 in value.)

4
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Per camt of w;-
.. m PR X 932 ...
Wages aaunen oo BI85 39,512,157 w4
Lust of m:un:ls “Cne

cluding  turi  and
| eoaraaers) o 38,973,538 $5,199.179 44
Products, toral v « $85,160,755 323w, 843 Sy
S ulue added by manus

32AUFLT aovvenas M.I95.957 ;2..201 Seg  53.2
llaruw"w gane oo

Dt mcludu:g "sataried omgcn and tnpla-m. ‘nut

Dbropristurs and ot members.  Surepcs for these

ea'ute‘ll will e miven ut’“nnl teport.
ve of prouugia €ost of maverial
{c)=Not reported. +

Table 3—~Tetal Productiss of Turpeatine and Rosia
Frem Crude Gum and Wesd, Crep Yeurs
March 31, 1924 and 1922~
{sctudes data iov nlaNllhmu with proqucts valued
T 1433 taay §5,000.)

I.C.

Wt e

Turpresting, total: 32 el

quanmy (gadons). 29781944 24829430 209

Ru alus soseessvesay 3233,326702 313590602 86,4
Ummr (hltnh,

$00 D0 .scessse 1990868 Lén0971 177

Valns .ocoonenosee S10392,043 10996358 218

rom crude gums:

- Distilled from
Turpentine—

Coamtny (alions) 774360 20478454 13,
8"3"".'......... Sinzose s 3

s)rnnnz (barrels,
Yessso. _ 1,790,08. 1.861,624 7.2

82
caesseiave Sl o
D?iw t . H m.w.o 310796578 314

Rosine—
(barrels,
LS00 ) eea.. 200278 29,347 5342
- utalu ...;'....l.:r $1368.0¢8 $199,383 5382
‘sble 3=Stes arpentise and l-l- on Hand
March 31. 1824, and March 31, 1923
Macch 3f, 192+ Ntrch 11, 1923
Turpentive Rosin Torpentine  Rosin

%\lﬂw. (gallons) $2.607.364 441,786 490.2
AR sesvscorce $2.014.666 $213.212 7639

$00 1bx.)
Total ...ver 326581 1011784 3,982,768 1137,
Av sulisl L0000 122,081 '348.244 609,679 ’235,%23

55

B C
of in.
. 19230023 1921-22 cream
E\umher of easblivh-
enta .20 1,062 113
n a:: umeﬂ hm:,
aumber}® ..o.... 34328 27,422 252
Sent. Aue.
Maximem wembh. ... 35.077 28.37
Jan, Feb.
Minimum moath.... 33,126 26450 ...
4 i
N vt Savm s ime e AT A e ——
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The Materials of Paint Manufacture

cunswmers; . 934,530  264.538 833,477 297,845

iavon plants 473,000  §30,0u0 299,712 28,003

'“a’“" and . .
POBUIL o, 2794950 351,976 1.839.900 334,770
* Total production for Srop year ended March 31,

1923: Turpenune, 24,252,835 galions; rosin, 1,681,793

)
¥ otatistics relate to calend yaars 1923 and 1921,

3 Productd by demructuve process, 402,249 gallons;
alions. :

b,v'%um“:;oe;u.sz.zns.ns_ 'Ch !

.E:‘m::.“d‘y'umu of Cmistry, .

It would probably be conservative to esti-
mate the capital employed, more or less directly,
in the paint and varnish industry at upwards
of $550,000,000.

ooq7-stéooooos433

o



