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The Manufacture of White Lead

How the Grest Psint Pigno'nt is Made-—-Early History of Its Use

{Concluded from Dec. 17.)

Chamber Pr The ch process is largely
used on the continent of Europe. As vet. only one English
company operates this method, and has done 30 since 1898.
In America the chamber process finds no application. In

s absolutely displ

Another lyEe of process which is in operation on a
small‘ scale in England, Germany, and Ialy, depends on
the direct oxidation of metallic lead by air in the presence
of lead acetate, the basic acetate of lead so obtained bein,
subsequently treated with pure carbon dioxide, or puriﬁes
flue gases from the buminq of coal or coke in order 0 ob-
f h bonate of lead. The

Germany the hod ha )y d the Stack

P : hence one ireq ly hears the process discribed as

the “German Chamber Method.” tain a3 p
As previously stated, the p is fr ly ascribed

to Creed, who obtained a patent in 1749, but the suj

tion cannot be regarded as serious, as no commercial de-
velopment followed the patent and for other reasons. The
patent of an American, Burton,* in 1858, may be regarded
as the first patented process in which the chamber process

P of hydroxy
q made by this type of process is small. They are
adaptations of the original Thenard or Clichy process, and
are novel only so far as the hods adop r obtaining
3 basic acetate solution. Use is made of lead in powder
form, in ribbon form, in so-called “feathered” form, the
object .of such varistion being to obtain large surfaces
for i i In some cases the solution is effected under

is clearly indicated. This has only historic i , and
the real devel of the p is due to German
workers. .

The method is closely related to the Stack method, the
differences being concerned solely with the means adopted
for the more rapid and complete corrosion of metallic lead.
The corroding chambers are brick constructions, in which
strips of lead are hung from horizontal supports, and a
mixture of air, steam, acetic acid, and carbon dioxide sup-
plied through floor inlets. The composition and tempera-
ture of the mixed gases can be controlled to meet varying
conditions—a feature of importance, and one which, when
ideal conditions have been ascertained, is of great valud.
Corrosion is effected at 3 temperature of about 60 de&.‘&.
and is complete in about 50 days. Before opening the -
ber, it is the practice to blow in steam to damp the corro-
sions, thereby preventing the creation of dust during empty-
ing. The chambers are emptied by hand, and the succeed-
ing processes adopted. are similar to those sdopted with
the Stack product.

Notas on the ‘White Lead."~Chamber white
lead has certain characteristios by reason of the process
dopted for its f Ita "color is ltent 38 no

pressure.

Carter Pro This is fully applied i
the U. S, A. and Cansda. The idea of the process is to ine
crease the rate of tmdlmwn of white lead from metallic
lead by following the interactions of the Stack process as
follows: Lead is granulsted, then placed in revolving
drums. Acetic acid sad water is sprayed into the mass at
intervals, whilst flue gas containing carbon dioxide is forced
through the mixture. is is continued for six days; then

“the mass is disintegrated to prevent bslling, and the carbon.

ating p inued for her six days. The car-
bonated product is levigated to remove unchanged lead,
and then filter pressed.

Matk P st this some 4,000 tons
are made yearly in the U. S. A. The process was invented
by Dahl, and is similar in principle to the Carter process,
but the method of application differs.

Hebrew Process—This process is stated by Falk™ to
be in operation on s very scale in certain parts of
Russia, especially st Yaroslav.

source of discoloration is normally present. Corrosion is
usually more complete, i. ¢, more metal is - In
certain cases the product is more bulky than the Stack
P but it is i ible to lize in this
tion. v

Krem's Pr can be deacribed as be-

P

410 5 per cent of solid lead acetate,

moistened with w-;:r, and into compact heaps of $

This
ing intermediate between the Stack and chamber p
as it resembles both in certain

The p is
used only on a small scal incil in Austria. Krem's
white is 3 product valued for its color, which feature
is consequent not only on tmm adopted, but also on
the extreme purity of the m jc lead used. The quantity

eted is not sufficient to render it necessary to detsal
the process in this paper.

Miscell Pr Under this heading we have
to record the few survivors of a very large numbert::
d i on

to stand for one day, water -
rial. The process of three days in the frames and one day
in the heap, aiternately, is continued from three to five
months, the amount of water added being increased as
necessary. .
The material undergoes & series of changes ia color,

b ly b ing white, and the

gmm which were d as impr
tack process.

‘The only process applied inethis country on any con-
siderable scale other than the chamber or Stack process, is
the “Bischof” process which is now in the possession of
The Brimsdown Lead Co., Ltd., Middiesex™ In outline,
this process consists in:

(1) The prep ion of lead ide from metallic
lead in cug_ehlltm furnac
() ¢

doction of K S
water to & biack suboxide of lead. .
(3?“# idation and hydration of this suboxide to lead

by mesns of

-hydrate.

(4) Subsequent coaversion of the lead hydrate into
-hydroxy-carbonate in special carbonators with pure car-
bon-dioxide, using lead acetate as catalyst, X
.« Ris claimed that the gives absolute contyol of
- the compasition of the final product, and in 30 far is usique,
a statement borne out in practice. The product has s well

ion i English market. “

unhlnhed position in the

g process
when the material does not show gritty litharge or metallic
lead if rubbed down between the fingers. The
not_washed, but mixed with water and knsasded by hand
until it forms 3 homogeneous paste, which is aliowed to dry
in conical or plate form. It is stated that this product is
preferred by buyers in porthernsad ‘eastern Russia and in
Siberia, aud, further, that in spite of its grey or
color, when used as 8 paint it dries up white.

The ienic aspect of the process will not bear in-
:u«inti::?m'm is mot surprised m‘lmnnigc each
actory has its own doctor, di , and hospital. -, .,

.{yll, processes as yet m- isvolved the use of
lead acetate as catalyst. There is, however, one process,
viz.,, the Rowley or mild process, which is in use in the
}J.lS. A., where this is not the case. The process is as
follows : .

Molten lead is comverted into an_impalpable dust by
means of 2 spray of it and steam.. The black sludge 30
btained is then agitated in the p of air and. water,
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tl!\ﬁ producing a so-called hydrated lead. The composition
of this hydrated lead seems to be varisble and uncertain.
After s certain length of time the hydrated lead is removed

by elutriation from the metallic lesd, and the purified lead.

hydrate is directly converted into hydroxy-carbonate of

mixed paint. although as yet the latter trade is not de-
{’elgei in England on a scale comparable with that in the

i of White Lead and Its Manufacture.—It is
apparent in all the processes now in operation, save the

“‘lead by means ol carbon-dioxide in rotary cart
without the use of acetic acid. It appesrs possible that
. the hanism of the i ions involved may be similar
to that described by Clowes™ as taking place under certain
conditions when lead is exposed to air, water, and carbon-

The processes described cover the whole range of those
now in uee on the large scale. As yet the electrolytic ﬁro-
duction of white lead has not been commercially established.

The processes so far described have differed in the

hods adopted for the production of what is known as
white lead pulp, i. e, a ‘pute of white lead containing water
i&“nmng quantity. It must be noted that white lead af

2 Aivine offected

P! , that the f of white lead is dependent
on certsin interactions taking place between metallic lead,
acetic acid. water, carbon-dioxide and air, and that the final
product is a hydroxy-carbonate of lead. 1 have deliber-
ately chosen the expression “hydroxy-carbonate of lead”
because I consider it is the only correct designation we can
nppl; in our present state of knowledge.

rior to 1774 white lead was considered to be a com-
pound of calx of lead with vinegar, i. ¢.. 3 compound of
oxide of lead with acetic acid. In 1774 Bergmann (1755-
1784 gated the prod: hemically, and. as s result
terms it “loftsaurer blei-kalk,” or “caix plumbi aerata,”

hould be free of lead acetate, s
with water, cither io filter presses or by decanta-
tion. At this point the hods adopted by all f
turers become common, and vary only in detail.
Whits lead is s0ld either as 3 dry powder or as an oil
paste, containing from 6 to 9 per cent of linseed oil.
The of wh‘:: lesd : .::Td ou‘! in driers of
various types, ¢. g., continuous riers, drying in
on shelves, m driers, steam-hested copper pans. "1%:

4

i

e,

White Lead Paste~—Oil paste in this country is pre-
pered by one or two either by the old-fashioned
metbod of 'nndmime dried powder in linseed oil, or by

wn as “pulping.” The older process

o all, and requires no comments, but the new

had the publicity it deserves, and in some

iblished statements are .inexact, and, to my

to the ad of s hod of king

3 one of the test hygienic advances in the
of white lead during tecent years, Them

hite lead water paste direct from the

mi with 3 predetermined

i
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which in the Engish of the period was “fixed air and lead
ux‘i’:l': ing at the present time carbon-dioxide and Jead
oxide.

The next important inquiry made was that of Hoch-
stetter (1829-1884) and Liebig (1803-1874)" who inves-
tigated the chemistry of the process of white lead manu-
fscture carried out in the Stack method, and expressed their

conclusions in a series of equations, which considered
a8 expl y of the chemial changes taking place, viz.:
(1) 2Pb +-2H,0 +0,m2Pb(OH), .
(2) Pb(OH),+-2CH,COOH=Pb{CH,C00),+2H,0.
3) Pp(CH,C00),42Pb(OH)
4 3[Pb(CH,COO) be?)?(cﬁcc%o’m(om'
S am2(2PbCO,Ph( a).l-p:}#l(cn.doo).wﬂ,o,

. It is obvious from the above that lead acetate acts as
3 catalyst and that white lead is considered to have the
composition 2PdCO,Pb(OH),, a compound of two mole-
cuiles of lead ca te with one molecule of lead hydrate.
formula appesrs to be usually accepted as correct.
Acetic acid is the acid which has come into general use,
b itisa ial dity and very effecti
in sction. It is dificult to understand why patents were
taken out for the use of ic, valerisnie, propionic, and
er_expensive and not more effective agents.
Personally, I feel that the processes operative, not only
in the Stack method, but, indeed. in all processes, are to be
explained by interactions other than those suggested above.
Liebig and Hochstetter were the first to recognize that
white lead was 3 compound of carbonate and hydrate of
lesd. It is curious to notice how the old idea that white
lesd is 3 mechanical mixture of hydrate and carbonate of
lesd otill persists in certain quarters. Harland and Wig-
ner™ claimed to have shown this to be the case. but all

modern evidence is inst their statement. It is by no
fmeans uncommon to hear stated that the hydrate portion
of white lead gives it the spreading power, whilst car-
bonate supplits only opacity, and that the value
of white lead is the arith | relationship b these

i parts. Unfortunately this is not the case. It

ably < ing a water. I have
made by different
makers, and Snd this not to de the case.

»
r
8

was with much surprise that I found in a reputable English
publication®® the following statement:

“White lead is s mixture of carbonate and hydroxide
of lead, and always contsing some combined water."

In all p with the P of the mild process.
the rational appears to be the same, and it becomes neces-

to consider the action of carbonic acid on basic acetate

of lead, in order to elicit some information 25 to the first
stage in the rmou. .
1 am fully convinced from experimental work that the
decomposition of basic acetate of lead does not follow the
steps indicated by the above equation, and that the first

’ a b ey

being p is a hydroxy of lead having a.lower
rbonic ach than is indicated by the f 1
erred. 1 and that this lower carbonste of lead subseq y takes

wp thereby ing its CO, i
It is necessary that this should be 3o, inasmuch as white
lead is kmown, and is 'on the market, containing less car.
bon dioxide than that demanded z the prescribed formula.
.

Tbou:‘pm (loc. cit.) is of inion that the first
d ipitation is 8 basic nate, plus a quan-

d through granite roller miils,
and packed md‘(qr ‘market, of converted into ready-
-- . . B

tity of basic lead acetate. It appears to me that white lead
is & mi of hydrated card of hat varying
itlon. This is indicated by the observation that if
s corrosion is taken from s stack, the composition of the
crust varies from the outside inwards, the external coating

ining more carbon-dioxide than the coating nearest
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12 PAINT, OIL AND DRUG REVIEW

to the lead, mdlnnnwat the extmnl :omn‘[ having
been the first bona-

tion. In some corrosions, 1 have foond that no layer con- -

tained sufficient carbon-dioxide to satisfy the simple formula
ZPbCO. Pb(OH),.

1 3 stack corrosion is continued too long, or if, indeed,
any process is carried out too long n normal carbonate is
formed, which is useless as &

are to be ascribed to the presence of this organo-metallic”
compound. Long storage of the paste before use is sup-
posed to increase the extent of saponification, and the so-
called supemmy of old white lead is explained on these
lines. Hannay* first challenged this assertion, and stated
that he was unable to detect the presence of any such
compound, and, further, that he was able to wholly extract
lmseed mtlh from a linseed and white lead paste. Harland'®

It is aot possible here to ducuu fully the ch
of the processes or products, but I wish to protest mum
the present day worship of the empirical formulm for white
lead which are so frequently encountered, varied occa-
sionally by landscape gardening designs of so-calied (though
quite Whits lead is

of Hannay, and in 1907 an investiga-
tion was made by Davis and myseli* in this connection.
We found that it is impossible, even after prolon exb
traction, to wholly remsove fatty matter from the solid pi

ment, and, further, that the extracted linseed oil invariab y
contained lesd, although, in esch case, the extent of inter-
action is extremely small. Fusther work indicates that the

y)
the product of s seties of i 3 which p d sim-
ultaneously, with the resuit that it has a P
composition, and it is not possible from a chemicsl lysi

to determine its value a8 3. pigment. For recent ‘discussion
§’ to the formula of white lead, see Falk, Hof* and
ache:

Wlnu lead is not & product of uniform size, and it is
probable that wy ol its valuable &ropcmu can be at-
tributed to this. - It is slso probable that the poor qualities
of the p prepa Yy precip ynmso(al-
kaline carb bc ibed to the b ity of
the product, and, fnnhet. thn all auoeeulnl pnxma are
sndl that the h first o in

of carbon-dioxide, and undergoes further
cubon

Tt must be pointed out here that the term “precipitated
lead” has of lnc years th\und a very unow and incor-
rect n the nse, all white
jeads are “prmpiund, buug thc solid pmdm derived
from the interaction of carbonic acid ges and basic lead
solutions; even though the amount of liquid present in the
stack and similar processes is slnl precipitation is
]ut as real. The ﬁnn md

and full k dg this difficult phase of

o h&:aobt plained in the following lines:

fasty acids of linseed oil are partl; verted
into lead salts. ‘{buhmvodbythcdmuuxm num.
ber of hnlrd oil after m‘:e(rom ’“3 a paste. The

resence o ic matter in extract ¢ is to
:cupllimdme formation of~ acted pigment is

(1) Lead salts of saturated fatty acids, e. g., stearic
acid, and the like,

(2) By the formation of lead salts of unsatutated
fatty acids, whmh bave undergone oxidation since forma-
tion, mhchnmo(ulubaumnlublemnhuwm
usual solvents.

The lead which is invariably found in the cnneud oil
udntotbeﬁomﬁuol»l ie lead salts from the ua-
saturated (m{.“ 1 am of the opinion that inter-
action takes pl utinly between the white lead and the
free acids of the oil. I have not been abie to detect saponif-
cation, }t u‘opviouo that the qu“ugity of

is ly 00
tely p
the
» 80

3
i
Bz

t P
under | per cent, and | consider it absok v
the ification theory is untenable ace
t

"

old r )
cently ascertained facts. Itm»m:'
L

2
7

1

g‘mblcm is necessary before any Y P
produced,
‘!‘hompaon." by the use of an ingenious elutriator, has
been able to lpmu white lead into constituents of vary-
. ing uxe The ollowum table shows the fractions obtained,
the word being used to designate 3 receiver for
each sized (ucm .
Coned....ovvnnnnnn,, e ...g::Zp«mL

Sevearsemiserrareas

4..
Finerthan4...............
Some years s theory wu formulated in whkh s

paint Alm wu lnk:gﬂ to concrets, and this theory bas been
respousible for th:muﬁnu m rigidity of a paint’
film might be inc if a pigment of various sized par-
uclesbc;np:nd 30 a8 to obtain what is knowa a3 & rein-
forced e Imvlmwwnﬂwcﬁmdunap-
pesrs to be some ad is

msuu.butthmnuw:huthemlhmdm

is overdone by moﬂumﬂ -
The real use of ph graphy is well illustrated

by Th ’s work n distinction to man

wvhwhthuvmuuabdolm m;pphcd

in certsin directions in connection vmh paint materials
and their application. hcdﬂcmyolmm‘tmw
shenuuve sample of cm mrnoun. whu
their
the size of sample -mc«nm.em [donot
wish to be e in this 3 No ose
realizes more than I the nlu of lhu mmnvely m

probable that the jon of even this small ¢

compound throughout the whole combined mass

8 beneficial result, and I bave found that

type of change takes.place whea basic sulphate of
is
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mnhodolm uiry, and my
A the p

wythxnc and cvcrythmx related w the pnnt wdumy m::
n -nqury"

2
smqmmmm whilst thcpmwdcin

Sabin's** gingerbread story has & wealth of ning. sold as “genuine Eaglish —cnmolumquk
It is 2 comparatively simple matter to make & able mesning. :
graph, but the true of the p graph is often There is no doubdt

avc?'Mcnkproblm.

n the past, considerable discussion has taken glm
on the supposed upominnon of linseed oil by white lead,
when the twq. are ether in the form aswally,
marketed. huﬁnqnud held that interaction takes place
wnmmcfm.molammcmhth-hnyumam
oil, and that many of the valuable properties of whits jesd

m [

2§
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: Analyss of White Lead. -
The analysis of white lead is worthy of some little at- The Lorgest ¢
g ::a:’ioninlptpcrof_thh d m‘, jon, b ’. itis ary Manatsstarers of
raw your to the ve! f Y P
“of affairs frequent] k.._h'z-. A . N THE WORLD
.In divers text-books methods are given by which the vy
“'painter is supposed to be able to test his white lead for LANP SLACKS
purity—the two most frequently found being the “burning YORY BLACKS
test” and the “solubility test.”” The following quotation SORE BLACKS
rom a recent ($th) edition of 3 well-known work is typical:
“White Jead may, of course, be tested for quantitative e~ = DOP BLACKS
adulteration by analysis, but there are many - - NINE BLACK
ready tests based on chemistry that will suffice for the MINERAL SLACKS

rcihm 0 discover whether he is gettin vine white
ead or white lead with earthy matter u.fJ"' One of the
easiest is to put some white lead in s ladie snd convert it
into blue lesd by heat, wtifbinr both the white lead and
the resuitant piece of metailic lead, and comparing notes

noting whether any dross or earthy particies are left
in the ladle unconverted. It the white lead is pure, it should
weigh about 10 cent more than the lump of blue lead
tecovered from the ladle, the 10 per cent representing the
weight of the oil in which it was ground. )

“Asother method is to mix the paste white lead to a
paint with sulphuric acid, using a glass sladb and a thin
strip of glass. If thcrnc mixes into a smooth paint with-
out eflervescence snd the production of vaporous fumes,
it may be ed a9 pure.

white lead may also be tested for earthy matter

by dissolving it in nitric acid. Any sediment that will not

dissolve is chins clay,. or a similar adulterant. The
test should be conducted in a small phial or test tube.”

ing the mystic rites in the order quoted, it is

t:
(1) The “bumning test” as described would procure
condemnation of any lead product containing less than
100 per cent pure metal on the dry material, 3o that white
Tead with its 80 per cent of metal would be severely taxed
to secure approval on this basis.
(22 1s inexplicable, particularly as to the “vaporous

Tue ScientiFic
Price Maxer anp Prorir Determiner

- A Book for Manufacturer and Dealer
Scientific Price Maker 2¢Profit Determiner

Noone who buysor sells can afford to be withoutthisbook. Instantly determines
the price at which an article must be sold to secure a certain percentage of profit.

Scientific = Accurale == Simple

It's asEasy asReading

The book is published in two volumes, but Volume 2 is the most complete, containing 28 tables
with prices computed on the cost of doing business of froth 7%, to 34/ Bal -2lling price snd the
price st which goods must be sold to yield & net profit of from 1% to

Price of Volume 3, $2.00 Net

Order Now from the Paint, 01l & Drug Review

Wilekes Martis Wilokes Co. ™S em o

(3) Is chemically unsound. Any soluble adulterant
would not be revealed, no mention is made of the nccn:itz
for preliminary extraction of oil, and finally, 83 no strengt
of acid is named, the insolubility of lead nitrate in nitric

is ignored. .

The painter should stick to his painting and leave the
chemist to do the analyris, and 50 save the vexatious waste
of time which white I f s suffer through the
application of rough-and-ready tests of the above type.

The ordinary analysis of white lead consists in the de-
termination of the purity or extent and nature of aduiters-
tion, and the PbO CO( and H,O content of the material,

led with s d jon of the nature and quantity
of the oil, acetate of lead and uncombined water.

For methods see Walker *, Davis and Klein®, Thomp-

son%, and Holley*.
Hygilene.

I now come to the subject of lead poisoning—s ques-
tion much in the public eye during the last few years, and
one quite worthy of considerable attention. It is unfor-
tunate that owing to the efforts of sensational writers, of

N;> figuring to be done; no doubt i
=8 to the correctness of results.

%o+
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“ DAINT. CHL AND DRUG REVIEW

well-munm‘ but unmformed philanthropists, and fnally,
of true of affairy has
been successfully obscuud and oné not infrequently meets

m is people to whom'the terms white lesd and certain death are
synonomous.

The figures I propose o lay before you are not the re-

suit of my own imagination. I every case they are official

ano er figures*, “obtained from official sources, and are therefore

capable of verification or refutation.

The poisonous chtn:ter of lead and its compounds has
been known since :;g early times.

Hippocrates ( B. C.) describes lead poisoning.
Vitruvius (100 B. C.) was cognizant of the danger of lead
poisoning from water couvey in feaden pipes. Dioscorides
(about 100 A, D.) speaks of lead poisoning, whilst Pliny*’
not only states that lead poisoning was known in his day,
but that the workers in lead and mercury products tied up
their faces in loose bags lest they should inhale the per-
nicious dust.

Raphael, Carwg?o and Michael Angelo' are stated to
luvc luﬁmd from lesd pouomn' Ramazzini® in 1713
discuases vcr{ fully th of p etc., throug

contact with lead natu-ull.

Probably the earliest English record of lesd poisoning

amo J" white lesd workers is that of Sir Philiberto Ver.
rmti \vho. in a , “A Relation .of the Making of

style
of the
Star Jacket

¢ in use by the
SGALLON FLAT TOP Venﬂunl. In nddmon o descnbm the details of manu-
facture, he the symp jead p g, stat-
ing.
“The Accid to the work are, i i i
“ e the Stomack. with exceeding contortions in the Guts,
q In the ﬂat tOp ,Star the :‘ad éonﬁve::la t'!:‘-t yic:::t u.:t‘ lm Cnh:ngh‘. Ohn(lll y to
ten repeat ysters: o lenitive! of Olives,
edges of bottom and top | it/ e g e et
: 3 t Asthma’s or es8 of bres! ese we fin

project over jacket, pro- e ipally by ms in the casting
. ~of the plates of lead, ud by the dust of the flakes. Also by
tectmg and 'trcngthen- the rs‘t:am coming from out of the hups when the pots

. N are raki
ing 1it. New. 3 vertigo, or dizsiness in the head, with con-
tinual grest n the brows, bhndnul. stupidity, and
panalytick sffections, loss of appetite, sickness, and fre-
i ot che S the creamens wenknisg of the body,

ez, tO the est w ning Of
g Nozzle is furmshed with . | .And these. chiefly thar-bave the charge of frinding, and
. over the drying rlu-
a pounng llp Whlch 18 A remarkably comprehensive survey and one capable
d of b'xm' oy an’lnl um‘ e Eogiish Go t

) t t un ngli vemmu ace
converte mto a spo“t tively Arestigate of m{: ia. white

) by bending up the 'ideq i lead -ovl:. and :(mibu ey satisfactory mulu.bvl

been ob
Taking the o&nﬂ ﬁﬂm :mlnd by the Haﬂu Ofice
(representing the ycnc‘ wluch Jouﬁcaﬁm of lead

G Welded wire hoops and | Zu%5a0hi: } verriabie mprovement bas bevn sfieeid

same gel'lenl ttyle @8 | resalt is due to the b co-operstion  of  the
shown i m cone top. poan 15 yeurs mabaiacrarys Bave. speat over -
p- [ Dhterat and dust phnt,morduwmdtmon
healthy the condifions - ol employment®.
Briefly, the p dopted are as foliows :

WELL MADE AND 1) Education of workers to a true appreciation of the
dangers to which they are subjected.
;8: iLLBLgTPAR%. "“"'-,:”, ui"m rpaioes e s b A

Eumndauhdmdwrhn.nm

’ 3
' ‘uE.l::on precautions for the prev ol:::
(‘) te ¢ ention
American Can Company e R

Rducation of Worker~By meaus of pamphlet_statin;
NIW YoRK in.clear and. simple lnmyth poisonous nature of
Chicage San Francisse. . ] lead products, how these may ¢.ter the system, what prio
Offte effects appess, snd what precautions should be taken.
e b AN Largs Cliw e e pamphlet is not an elaborate med:ul v.ruu”..b?t is
: -7 .+ ] worded in plain, bluat English. - -

Overalls, Weshing, Ete.—Each vorkcr is required to
_wash befors meals (m the uployu‘gumc). and must bath-
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weekly., Overalls are provided and washed weekly.
i are used on dusty work, and these are

PAINT, OIL AND DRUG REVIEW . 18
amongst men working in stacks where it has not been found
possible to le%ply the principles of exh ilati To
those engaged in the white Jead ind: this observation

cleansed at least once each shift, or more often if necessary.
Medical inspection takes place weekly, but here much de-

'is important, and I shall be much mistaken if before long

pends on the worker, as there is & marked tendency to be
secretive in their replies to the queries of the doctor, fear-
ing, that preli y symp might prejudice their fur-
ther gmpfoy.mmh . Nourishment in the form of cocoa or
milk is provided for esch worker before starting work. and
at meal times. Experience has shown that milk is of the
greatest possible value, and this has almost entirely dis-
placed the old-fashioned sulphuric acid drink, which was of
questionsble value.

Simple madicines such umszm salts, castor oil, and
sulphur tablets are provided, in one English works so-
dium sulphide pilly have proved to be ver{ efficient, due to
the comparative insolubility of lesd suiphide in gastric

i::u. cidentally it may be mentioned that Goadby**
observed that italians who are en in white lead
works seldom contract lesd poisoning. It is noteworthy

that lw w;rkm :‘ob .lnoc d lmuh beer, eat a‘ lotﬂqf
- rough and vegetables, and & quantity o ic
(2h salpbur of which appéars to be ighly benehciah,

an ent is not eff in this direction, knowing
as I do the difficulties which have been overcome in the
past. )

. It is only within comparatively recent times that lead
Kc-gonm' has been subjected to stnict inquiry on a scientific
basis, and the results obtained have been of the greatest
importance, not only in respect to the disease jtself, but
also in clearly defining and determining the relative dan-
gers of the channels of infection.

Goadby** is of the opinion that the industrial im-
portance of infection by respiratery tract as agwinst infec-
tion per imro-mtmiml tract is to be expressed by the
ratio 100:1. In other words, “dust” is the serious source
of troable. N

This is » nfol:f 3 gainst the f; of
dry white lead, and emphasizes the hygienic value of the
wet pulping machine previously noted. The general adop-
tion of the "‘wet pulping” method would be beneficial to

. Selection of Woekers.—This can only be a gradusi
process. A worker can never be judged by his face value
a8 & Jad worker. Medical ‘inspection weeds out the ob-
viously enhealthy and undesirable employes, but gives no
w indication of suitability. It is only by careful ob-

tion of the man at work that “dirty” workers can be
'discovered. This observation is made by a reliable worker
of foreman status, who acts as inspector, and instructs the
new worker as to the hods of iding the jon of
dust in his work. The empl ent of casual labor is dan-
gsrous, and should be avoided, Dr. T. M. Legge®, in the

i of 1898, re white lead works, gives the in-

of casual labor as 39 per-

ead p
cent, against 6 per cent for regular employment.

The home conditions of a man are often a safe guide
to his suitability for emplo; t. Good home conditions
mean nourishment and habits.’

e eficiency of regulations has been clearly demon-
strated by the results obtained both in England and on the
continent, and it is quite certain that lesd poisonming is

bl Lati when the of trouble can
be defined.

Attention has recently been drawn in the public and
technical press to a process devised by Clague for the elec-
trolytic removal of iead from the haman system, and it is
claimed that very striking resuits have been obtained.
Oliver®  dexcrib and hod, and

\ d, and is worthy of the attention of those con-
cerned with the handling of dry white lead.

1 add » list of works dealing with the hygienic phase
of lead work in the hope that it may be of value for refer
ence.

It is impossible for me here to discuss the use of white
lead, and I must content myself with s passing reference
to & recent phase of the subject which has led to consider-
able discussion recently, You are awsre that since Fed-
ruary, 1911, s Departmental Committee of the Home Office
has sitting to consider the use of lead products by
painters. The report of this committee is awaited with 2

In the meantime some v¢? wofd{ bastiés have been
waged between the partisans of .white ledd and snbstitutes.
I fear-that much time has been wasted. and little real prog-
ress made. Prohibition has been lightly talked of, with-
out any consideration as to. the far-reaching effect of such
an’act, even assuming that statistical evidence was available
showing that the sick ate pail was so
high as to_suggest that it had become expedient to con-
i such ‘an action. In point of fact, no such evidence
is as yet available in this wum?.

'c my mind prohibition of the use of white lead is a
tacit admission of inability to desl with the problem of
ordinary - industrial h‘r‘nu.‘ ‘ Prohibition is an_ effective,
gronly anfair method of dealing with any problem of an

v h which, i gpglied logi

the

states that he has carned out experiments which
have proved the value of the process. The meth-
od adopted is to immerss the arms and legs of patients
in baths of salt solution, and to x:::l current of electricity

the baths and patient. removasl of lead from
the system is claimed, and it is stated that metallic lead is
deposi ‘onofth';' d nwh-eh‘ mineonnctwithﬂ;e
extremities e patient. ¢ process purports not only
for the removal of lead from those suffering from the
disease, but further from those in whose system lead may
be present without exerting any t ill effects, so that

hod might b part of a pre ive system.
If the results claimed 3 & aff ded

ter
inquiry, then & powerful weapon has been di ed, with
whieh",lud poisoning may be readily combated. It must
be here stated that in attual lead works practice

£

n ! ty. would un-
doubtedly be the most serious barrier to industrial progress
which has ever yet been devised. .

It is obvious that & white lead: worker handles in the

courve of & day at least as much white lead as i handled
by the average painter in a year, and it is clear the risk of
white-lead workers is much more intense than that of the
painter. ' .,
The previously quoted figures show with what success
r bie regul have reduced the poisoning in white
lead works; and-it is only reasonable to suppose that the
same success would attend the application ut regulations
to those engaged in the use of white lead.

There is real need in this country for investigation as
to the respective merits and demerits of various paints, and
1 believe that 8 lly would wel such an

bas failed to obtain satis! results, and the

eficacy of the process is still 10 be established.
Before any problem of ind ial hygiene can be suc-

cessfully solved it is necessary that careful statistics should

light in connection with lead poisoning amongst workers
pain

& . A very striking ple of this i
ints and colors. In 1902 made an analysia
the processes, and found that 72 per cent of the cases
Jead poisoning must be ascribed to dusty processes—an
obeervation of fundamental importance, and one which. has
d hati fi ion by the decrease il!. cases

<

on the i jon of dust PP
qu'inlmmlblewrmnudmmqtmdpb
ing ing ten on the d

q

.

P g ten years,
of dust removal appliances.
In

.- a recent report of the factory i ™, it is stated
during the last six years two-thirds of the cases of lesd

poiscning in East stack works have occurred
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inquiry. In the United States of America extensive trials
huc been undenaken“ and much information has been

but unfor ly we are unable to apply their
results in this country owing to different climatic condi-
tions. although doub?;n the:r ‘experiences will be of ex-
treme value as mdlcnm the lmes on which experiments
should take place. and A. Gardner, of the Institute
of Industrial Research u Washmglon has kindly offered
to give the advantage of his expenence if similar inquiries
were undertaken in this country.

In cunclusion, I desire to state that it has been neces-
sary ior me to draw largely on the pubdlications of others
in the preparation of this paper. and to all whose works |
have consulted | beg to make acknowledgment. It is im-
possible to give names in detail, and 1 append a bibii-
o aphy of works bearing on many of the points with which

have deait o that originals may be consulted.
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Paint Notes From Kansas City
Settlement of MoDonﬂ: Company's DifSculties
is !xpomd ,

Special to the Revizw.)
m&iz. Mo., December 24, 1913,

. Prosf for sa e settlement of the nancial
difficulties of the McDooald Paint & Glass Company, of
Kuuu Cny. are ighter steadily, according to

'm‘ W, ‘M‘.“)(:'E;w‘.

many of itors,

wlnh the oﬂnbmc by the .’. being dered
by athers. are that the mn- mll be weathered
will fooﬁu as

Damages of $4.000 were -nwarded Jonph M. Higgias,
agains Raynolds Paint Company re-
personsl damage injures md to have been sus-
tained by him. The case probably wiil be sppesled. Hig-
g on the steam whils he was
ting.
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