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muintained dwsilings in hewn 10 be feasible from
both tochnicel and ie Wi i

KEY WORLS: ingusiion; Acerbic substences; Sucrese
scto-atetomn: Pipenine; Load.base paints,

hdad o

Ir is a matter of record that repeated ingestion of old
lcad-base paints by children may result in lead poison-
ing. In many alder residences currently utilized as
multifamily units, surfaces carry heavy accumulations
of such old paints. The candition of thess surfaces is
such that loose flakes or chips of ¢t are readily
avatlable to children. These old lcad-base paints,
moreuver, seem to have a pleasant or sweet biste to
children, which further increases tho chances of
ropinus ingestion. H

While restrictiun of the lead content of new anat-
ings can minimige the hazard of future leud puison.
m such measures do nothing to alleviate the danger
presented by lead-base puints applied carlivr, Neither
can one expect prompt climination of the hagard by
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remuval of the old pant or by isulation of these sur.
faces from children, since currently avaifable methods
of removal or isolation are expemsive and usually re-
1:|ir¢ vacating the residential area, at least temporar.
il

If it were powsible, however. to tender the old
s:'i:t unpalatable. the probability of ingestion by chil-

eould be greatly reduced. The trustees of the
Paint Rescarch Institute, desiring to define more pre-
cisely the potential value of this approach to 3 re-
maedial program, sponsored the study reported here.

. GENBRAL SPECIMCATIONS

A3 3 point of departure, we determined that if
successful  largescale treatment of deteriorating
painted surfaccs were to be possible the following
pmp’em'm were desirshle in the applied acerbic ma-
tenal:

(1) Fragments or chips of the treated surfaces in-
troduted into the mouth should produce an intcnsely
acerbic (unpalatable) sensation in a high percentage
of the population.

(2) The acerbic potential of the treated surfacee
should he retained for cxtended periods of normal use
and cleuning.

{3) No sulutances employcd should present ap-
preciable tuxicvlogical or fammalslity hazard to ap-
plicators or susidints,

~ (4) The teatment should mot require the re-

moval of fumiture or fixturcy; reocoupancy shuuld be
pouihl'wchln a shurt time after the trcatment is
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{S) Application of the matenal should be possible
hy Clth)ﬂ gg.‘ned ctews or by unskilled resdents.

18) Treatment should siot antericre with or un-
duly complicate subsequent zefinshing or redecorat
.
§ +T) The cnst of materials ank appheation Libor
should be small

SURVEY OF ACERBIC SUBSTANCES

Distastefnl, ord sensatims nay be Javaficd for
present purposes s, Inteers peppery Chot, burning),
vour taculy, ur astnagent | puckering ).

Sensations mvolving prunanty olfactory respoises
have not been included here Incause continued ex-
pusure i readential areas would tend to render -
cupants inscositive to the sepelling agent.

Bitter substances gencrally praduce the most in-

*teme aterine reactioms. Somne chemicals produce a

bittee taste at concentrations near onc part per
rmillion.' Unfortunately, howcver, the sensitivity tu
hitter aral sensations produced by synthetic chemicals
is weak or entirely absent 1n up to 308 of humans for
sume compounds.? Sensitvity to bitterness is thought
to be an inhented trait. Bitterness alone, therefore,
should not be depended upon as the repelling force
for all persons.

Peppery taste, if intense, may be acerbic, but con.
tinued exposure to heavily scasoned foods may in-
crease tolerance or even uce 3 desire for the sen-
sation. Some c* ‘iren of Spanish-American or East
Indian cxtracec .. for example. cnjoy sating hot
peppers which are repugnant o othars,

Sour and astringent nrinciples may not be prom-
ising as acerbic agents for this e Inasmuch as most
are highly water-soluble (eg. zinc chloride and
alum). Furthermore, many “zf' tannic and g::
acid derivagves) decompose rather rapidly by
ical or photochemical reaction.

We believe that based on the factors detailed
above, the primarv materials to consider as act
agents in weating paint flms should be some com-
bination of bitter and peppery pri

It appears, therefore, that we should utilize 8

hitter pnnciple as the primary source of
.mdaJ:lapep pry princi wnpddmc:ﬁ;ldrm
who are nmmmr to Klta:l;u. Table 1 lists some of
the candidate substances in these two eategorics, tu.
yether with some of their pertinent properties.

Sucrose octa-acetate #t an intunsely bitter
taste at low concentrations. It exhibity relatively Jow
toxicity? and is commercially avaikble at a reasonable
p;loee. Forl:n: mwma&hm way
chosen as t tter princi| or our ini i
e

ice of a y principle was more diff-

cult. Crude extracts n;’r'nn rgg pgppm are highly
colored (red to orange) and hence teatment may
tause the appesrance of treated surfaces and surfsces
madvertently contacted to change. Extracts from black
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Ponpary Principlnn

Capranine Rurinng tasres detectable 38 ane part in
M 900. {nsaiuiie in cgld water. Freely
wivble 1n some orgsmie whenu.

Copricum Cavenne pepper cxtracs. Brighn red,

Piperine Lonvutvent of black . Tanelens
at hst but burming 2 tante. Alment

imsluble 18 _water, Soludle 1n some or.
g wivens, Usd |10 smpart puagemt
12918 is SRANGV.Y
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pepper or from white peppers, on the other hand, are

li h:r' in color or coloriess. Piperine, & constituent of
b&ek pepper available as 3 ed, crystalline chem-
ical, was chosen far the initial experiments. Extrac-

tion of ground black snd white indicuted that
lest np'::lln peppery principles l:;v be obtained
from these sources,

EXPERIMENTAL

Samples of sucrose octa-acetate.” and piperinet
were dissolved in methylene chloride. Thin flms of
these solutions were applicd and dried on the surface
of varnish-coated paper board. ffepued to simulate
the surface of old paint. Small (1 sq cm) wafers of
treated board pronounced acerbic sensations
in the mouth of test individuals at solution concentra.
tions of less than IS far piperine and about 2% for
sucruse octa-acetate.

More extensive tosting was performed with the
follawing solution:

Arevbic Sslvens Test Seluiion
100, (weight) sncrae oeu-icents,

1%, piperine
"M% methvicne chiaride

* Couneny Naviend Praduene Co,

Crnd Rapids, Mwdh,
1 Counmm Aldnd Qrmsal Co., Moiwssber. Wie
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Of the over 73 adults why were given ) sq eom
wafers of board wrvated with this solution to chew. all
hut pne reporned a pronounced acvrine reaction wath.
m 1523 weonds. 'ic uffervive taste gencrally ane
creased an intensity durmg the first mnute and pree
sisted for 1030 minutes after gutabion, Smokmg e
ranng hiehiv-lasared fuxds pror to (esting appean-l
to paruall mask thee repoetod acerbie eesponse, it 1n
nn case was it clirmmnated Thee presencr a the nwanih
of monvsediim gtaamate dunng testing did we y-
pear o atfeet the aceebne sensations of o fow persinn
tested,

It Las Leen aeported that chalideen pessess e
tustatnry eeeeptan on chicks and tongne sirfaces
than adults.® 1t may he passihle, therefore, o obtain
the dewred repugnaney o children with Tower con-
centranuns of acerbic prowrphs than thase used m
these cspersmonts.

To test the durabality of the acerhic Slms. treated.
vamshed surfaces were washed repeatedly with
water, and houschold ditergent v water wath e ap-
parcnt diminution of the acrrhic property. Morraver,
films cxposed 10 bright mmlight for 11 days did not
change in appearance ar become more palatable. Re-
peated scouring with abrasive houschold cleanscrs did
feduce scerbic reaction. but resistance to remaval by
scruhbing appeared to increase with aging of the
treated surface.

The persistence of the acerbic trestment de-
scribed above can be explained by the fact that
sucrose octi-acetate solutions, on drying, form clear.
flesible Slms possessing surprisingly low water son-
sitivity. It was feit that the physical properties of the
acerbating films, such as abrasion resistance, should
be improved by the addition of 3 small amount of an
Incxpensive, compatible resin. This was confirmed ex.
perimentally by adding 58 ( by weight) of a petroleum
resin® 1o a test solution. Careful adjustment of the
ope and content resin would be necessary o opri.
nize physical properties without appeeciably dimin-
ishing the aufgte property.

Sucrose octa-acetate has boen known and used as
a plasticizer for many polvmer svstems. I should,
thercfure, interact strongly with the binders of old
paint Alms. The methviene chloride solvent is also
readily absorbed by paint Blme, so it Is likely thae
appreciable amounts of acerbic principles ean he alr
sarhed into the old paint surfaces during the drving
of the treating solution, The dogree of almr&fkm may
he increased by the use of sunne less volatile solvent.
such as trichlorovthylene. This would, however, ine
vrease the al toxicological hazard during ap-
plicatiun and drying (TLV) of methylene chloride =
300 ppm: trichlorocthylene == 100 ppm).*

The test solutiun {without fortifving resin) was
spraved so that the fringe of the spray pattern (thw

—
r * Pureasaied |an Pensmirmma Imiudnsl Chrmust Corp., Clasrios,
2

Vot 15, No. 581, Juwz 1979

ACERDIC APPAOALK 1O OLD LEAD-BASE Pa.nTs

“aversprav™t fell on tvpical, nunpainted houschoid
surfaces. No damage or appreciable change in ap-
learance was rvrdent on walipaper, fabric, ivathier. ar
hnek surfaces cvposed 1o the hght “overspray * A
slight inerease 1n gl was noted when EDPIZeme e
appraached & full troatanent flm. Adhesun of e
avrbic hlm to zlass or poscelon sarfaces is ponr ud
ovenpitay eontld be eonmed fram wandows and e
telan Avtnres by noemsl washing procodurcs.
Appheatum of the acerhic matersals oy an eml-
st water ut hase veviume and other e
lages  uver \nnp.lu slvent  watems. The oy
feasilabity of o preparation was checkest In
applying an eoutsion of the following {ormula:

I mrudseisnble  Voaving Sulutian

WL by i) s et di baty

2% muahalooe chlmule enirant fion
Erenntel dabagh prppme

N amuivfonng s

T2V s lene dthnnd:

This solution was stirred vigorously into an equal
vulume of water { hy volume). The resulting emulsion
apphed by spraying ur hy hrushing dried in a few
minutes, leaving the treated surface strongly acerbic.
Additiun of the emulsifice increased the water seasi-
tivity of the dricd treatment 8lm slightly.

The raw materiasls emploved in the emulsifed
treatment are cshmated to cost less than $0.01 per
square foot of treated surface.

METHODS OF APPLICATION

The acerbic salutions described above could Frob-
ably be applicd most eficiently and economically by
spraving, from either portable spray equipment (for
trained application crews) or from aerosol slpuy cans
(for limited. topical application by houscholders).

Speay tests were first run utilizing portable air-
atomizing spray equipment. Proper choice of spraving
tip and air seduced the “overspra)” ro 2
satisfactory level while surfaces to be treated were
cavered with an adequate wetting film. Excessive ap-
plication. resulting in "runs™ was avoided by applving
the material slightly fess than that required for a fully
continuous couting. No prublems of equipment op-
cration or maintenance were obsurved. Equipment
cleanup was accumplished satisfactorily with a mix-
ture of chlorinated hydrocarlon {c.g., trichlorocthy.
leme) and mineral spirite.

Airhorne purticles of acerhic material wers mod.
ceately offensive to the applicator and nearhy ob-
KIVers, causing a vury unpleasant taste in the mouth
and some snevzing. Use of 3 sespirator designed o
trap partieulste matter climinated this mpisance for
the opcratur. Fur large scale operations, applicators
will appurently have to wear respirators which wonld

r Amusdl SHT-13, Armoue (adusitee) Chomusie Co., Churagm, IN.
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screen out both solvent vapor and particulates, and
other persons will have to be kept from the srea untl
the ar 15 free from acerhic matenal and solvent
npnr:.

Spraving of the emulvficd acerbic formulation
produced livg offert upon the aperator than did the
wilvpnt solunon. The nse of respreators for largeseale
work tull ceems advisable,

A partum of the acerbne solvent sulution was
packaged i acnsol cam ising propane isohutame as
the proprifant.® Coantents of the aerosol can was 302
thy weight) ucetine salvent soluton amd S0Z pro.
peilant. No probluns of Rlling ar use weew evident exe
crpt that. dunng spraving. nhalation of aichorne
droplety of the sulution produced very intense acerbic
reaction almost ontantaneomly o the mouth and
nasal passages of the applicator and persons in ad-
jacent momy Even baef exposre caused coughing,
swwezing sad gazging. Detectable amounts of acerhic
matenal in the e persisted fur shout 20 minutes. It
was concluded. therefure. that sennal applicaton of
this type of solution without aduerpuate respiratury
protection would not be practical.

Applicstion by airless spraving cquipment was
not aMtempted, because the expenicnee re above
showed that formation of very fincly atomized drop-
lets i undesirable,

Application by swabbing, brushing or rolling
would climinate the problem of lingering airbome
droplets. but applying the methylene chloride solvent
solution by these methods proved to be dificult due
to the verv high rate of evaporstion and the resulting
inability of laying down a reasonably even costing.

Replacing part of the methylene chloride with 3
less volstle solvent blend might reduce the evapora-
tion rate suliciently to t application with
reasonable conerol by swabbing or brushing. For ex-
am anm;;mmmdmlg‘d;?lm‘:af

v weight) mi rits, pentane,
858 methylene chloride ‘pulm casily applied by

< »

swabbing with a cellulose sponge.

TOXICOLOGICAL AND LIABILITY HAZARDS

No effore was made during this stady to cvaluate
the toxicological hazard of ingredients emploved in
the cxperimenral formulations to determine
from standard sources that none of thom was cited at
heing acutely tuxic, When s Snul formulation is pro-
posed for large-scale testing. the toxicity of hoth the

*(aunew The Bernn-Wiltioms Ca, Cirvrtand, Ohie.

vulatile solvent frachon and the deposited acerlic
flm must be determuned precively.

Simularly, legal questions, such as patent postion
and pussible liabehty for vither personal ue property
dumage, will Juve to be comudered. Tt ic our under.
statiling that a Bratish patent has heen wsued deahing
with wune aspects of thie wirk and that addational
patent applieations have been made uethe LU S.

CONCLUSIONS

The investigations reportid here cunfiem Ui gens
vead fewnilidity of teeating old lead-hase pamted e
faces 1o eender them unpalatable to 2 high prerceatage
of childeen. Such treatment should apprecubly oo
iluee the probability of ingeston of such matepals
and the accumpanving danger of kead poisoning. A
sonyly acerbie solution cun be applicd cconomically
tn the potentially hazardous surfaves of a remdonce
without stripping the living arca of furmtuse or [fis-
tins. Rovecupaney will be possible withia a short
time following the treatment. Bitter and peppery
principlcs in combination appear to be hest swited for
this use. § Iy, 3 combination of sucrose nct.l
acctate black popper extractions are propose
When dissolved in orpm!‘ jc solvents, these substances
may be a direetly nr as an emulsion of a mose
concentrated solvent solution and water.

Application by l:lt_vlng is attractive from the
cconomic standpoint, but farmation of very 8ne, air-
bome particles of the acerbic solution” must be
minimized by carcful selection of spraving equipment

and operating andmonl:b - brushi
Apfheuou swabbing. rolling or ng may

also be udblc!zlnmmimoh:uumbym

trained personnel is desired.
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A paper preseuted at the request of the Internationsl Assoclation uf
Maxter Houne Patiters and Incorators of the United Stntew and Comnda,
at the Fehenary. 1924, Atlantie City Convention.

NEW EXPOSURE TESTR OX TITANOGX PAINTS AND OX
LITHOPOXE PAINTS
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DF ALTMINTM POWDER IN WHITE PAINTS AXD
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TERANON, ANTIVONY DXIDE, AXD LITHDPOXE®

3y AL Ganesen
W hite feed, Tl Esteis o

have conxfiinted e whine
was then deseloped, aud i

it 3ind basie solphatn, with zine oxide,
e of pints for nimy venrs,  Lithupone
werend prnduction in Amerien datex
ek o 1908 when (99 pns were produeel. Other <wletances have
een proposeld < sappleomentars pigments, and among ties are oxiles
of hismuth, tin, antmens. and Dtaninm. The former two have not
been wad commerciably in paints evouse of fheir high price. The
htfer fwo, hawever, have reently come into quite wide nsuge,

Tilanor~"Titam pizment i< made fram Litanium ores known as
ilmenite and rutile, a larse quantily of iron being prosent in the
furmer.  Mnwnite i« found throughout the world, hasing a wider dis-
tribution than any uther petallic ore from which white opaque pig-
ments are mnde,  Surfaere mining of the smwls of Florida beaches
viehls mn ool the ore it is useld in Ameries, mer a million tons
prolubly beime avnilalde for this purpose. The ilmenite concentrates
are mixed with (hves gl acid and put theough an dectrie farmace o
separate the conslitnents,  “Phe comtn comentrate of titaninm oxide
i« further purified by acid treatment, then dissolved in stronger acil
aned the enbution precipitated upon & hase of finely divided Wane fixe,
Theeomposite pigment thue produecd is dried,” caleinead, and growd
very mrked inepease i biding powor resulting from proper ealeina-
fin. The pigment thus prdueed is remarkabdy fine in subdiviion
for a precipitaled pigmens. Hs esdor is much whiter than any while
leaad thee writer las examined, bt not a< dnzalingly brillinot az Freneh
priness zine axide or the beber grndes of fithopone,  Hs hiding power
i< much greater Hun that of any ather known white pigment, wing
twive hat of winte Teads of ol hrightuess.  He nemarkable hiding
pawer s probably fwen posponsilde Tor ita tapil intewdaction, inas-
murls 83 ita appliction will often hide dark sarfaces in one cont, thus
smvinge the Jarge balna choasge of applving teo contz of paint,

fts ineriness towan) aenish Tignids of high aeility and colloidal
properties has who snde it of adee in the prduction of compoitions
thnt can be kept in puchaves wattenl dawgeer of Bvering o thivkeniug,

S Thin aublect was snxiemd fo the writer (or prentalbon before the
International Axeoeintling of Master Pulnfers nud Dieeomton, st fhe Con.
vention st Ntlantic Clhiy, Femuary 39, 3102 .

bts mil absorprion 1< <Hghuly Jiwer than shat of Vithagaai, o misture
af pocel bru-bing qualities cmsisting of G0 parls of pizment and 10
purts of Bguik, Such a mistore s the appearance of being some
whnl henvy in hordy. A< 0 matter of favt. huwerer, it heashies ont
ity {0 o sl Bl This ieadones fo nppenr thick lins prdubly
skl come taers i thin <nch puints s thal ey will goor casily
like ordinnry types of mixed paint. When thus thinned, howeser, ‘it
produest 0 film, eeause of it greal spranling properties, that ix
rather thin wind leat durabde than ane of the consisteney seferrad to
above,  The eorpeed proportions for oust preparal Titanos poinga
(60-10) might abeo b ihinisl by Dhinning 100 jmaneds of cvrinin
poste Titanox painls with a tobal of alont 3 gallns of oil am) thinners
for final cout work, Fur firsl cont work, a >lightly laner quantity of
Niuist conthl bo nzesl,  These pepurtions will, however, vary with the
formmin of the paste.

Titnnux (100 per cont) in ol without dricr dried vory Hlowly fo o
safl . The Tirdy libeen? use of dricr containing lemd, manganee,
oned cohia¥l, ivercomies this bk of deaing in the pigiment, while the wee
for exterior work of from 30 0 50 per cont of zine nxide onwses the
foromtion of & firm. dnst-recisting film.  The we of & <nmfl snnmnt
of beuliced oil may At be wonskleend stuantaseous,

Wheir expoed (o =unlight, ‘Titenos apqears (o de envinely <table,
0 almesphers of hadrgen salphide it reoming smdisienasl, aml for
thix censem forme the buse of paints that are wsel io wany factory
districts whwve hydeogen sufphide is evolvml from i i

distrinl provesses,
o in mining regions and oil distride wlvre hyidngen ulphide s
enconutered in quantity.  Hs wee wxon Jight codored qating apoen il
Hoengr ks in (he oil regions has len very swvesful. Tist: made
by dhe writer at Pacaie, No 1, and in Texat wil pegions, where ab-
nornlly hizh pereentages of hydroen sulphide ane preent, -howed
very white surfaced for over twn yenss wnder these et teving oon.
Witions,

Phe find sonple of Pitanng pigteent that ever vame 10 the stlen-
i of the writer wae delivensl (o i encly in Juolv, 1905 T was
conlained in el vint wied appeared to e of @ proneinest ercam
culor,  Labornlory te-ts slumod sich intenaing peoperiine that a
reqiesl wad tmde Pt fen Tunubned ks bee ol g amd she
milted for practival 11, Thie swe stome by Me, L, E Barton, the
inventor, with 8 xmdl experimentnl frrinnee equipient.  Within three
wonths (Oetuber, 1911 the writer bad prejpmred paint= with it on
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ver Thiny dilferent Tormatas, amd expisal thie panils of Miami, P,
Put<hurgh, amd in e Greag Dabis redion,  Subsegently 8 few fusts
were b espurd at Washington awl at Passaie, NoJ. The general
tesulis af the tests e given bodow, ’

When Titanms is expueed oub-ide in raw linseod ol Fguids, it diatks
rupidle. When it i< expaeed in fight tints, this chalking mmes the
tnta o e wlee-ured Gesome extent, snd they appear to be faded.  The
safl nature of the stmight “Fitanoy cansen the refention of plant
pollen or st and dust that muy b present in the air.  This gives
durkened appearawee 1o the film.  Nimilar conditions are observed
when Titanos wnd wmert pigments are gsal tosether without any other
silditionn,

When Titanox is combinad with white lead, the same softnes of
fitmy il dust relention s natesl for the first esposure periol of prob-
ably two or three monthe.  Sabsequent chalking canses the removal
of the rurface divt amd 8 white sutface of great durability is disclosed.
Ruch paints do nob check o alligator, even after many vesrs of ex-
posure, bul Uie initial drfects of soffness and dust setention make
their wee inadvi-nble, expecinlly in tinls, (L is ponsible that a suitable
tiguitl might he devisedd 1o prevent the defet referred to, so that white
Feud :eoubl e ysedd snitabliv with Titanox,

When Pitanex i« mixed with from 25 {o 50 per cont of zine oxiile,
a paind ia produced, that deies ragadie to o firm, soind, clean Blm that
toes nof cheek or ermk even alter mmy years of woar, Such & paint
reiins clenn sl white under (he most trving stmospheric condi-
tions, ospevially when the air is highly polluted with industrin) geees,
I will, hawever, show milid chalking of o desirable natare afler about
twa yenes” expesare.  For tines, the e of the formula with the higher
vawerndeafion of zine maintaios the clarity and color for king perimls,

e e erm———

H was meaumed hy the writer when he Arst made the paints referned
to in the ahove tests (hat Titanox woubl be a thoroughly son-toxie
sobnfame, Yo onder, howerver, to have experimental proof, o series of
eperigents were made during 1915, in which & sumber of healthy
puinen pigs were wlilizal.  Theso wera plaeed in individus) cagee.
The subjrcis wrre each given the ssme amount of foold every morning
and their lemperstures noted amd body woights taken. " For, & period

uf twe senths the dict of each pig wue oxnctly the sum e, aied included
el geam of Titnmx per day. Pl wis apparently on hesitames
1 the part of the subjects in daking the treated dist. No -_.“...3....
thanges in henly tempentnrn were ohservel during these experinents.
Theee was, however, 8 wonoal gain in weighl.  In a gevid of {wo
mimihe the pigs. which weighed from tie GitNE gramme cach, gaine)
Trom 20 10 25 per eont i weight. N di-turlmnee op il pealts of any
Kinad were sotial.  Thiose tests denumsteatsd thut Fitanns is to be re.
mrhsl as thonmghly non-ogie. 1L s prodwbbe that the pizaend s
s insoluble thun it eannut be taken ap in the sy<gem bt <dmply paeses
through with (he foul, being lininuted in almeas quantitative
amounte. Exsmination of the fores coliovctonl frmm two of the aninals
<howedd the pressme of over two-thinds the aimount of piznent that
il been admiinistered, Collection for a longer period ¥ enbd probahly
lnve shwwn the full emoumt.
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ANTIMOXY ONTHE -« Antinony oxide as now prwluced comes
ne u resnlt of ronsting untimony ores, the vopors being comlensed o
formy o white powder,  Phe methnd i< comewhnt analogons {o the pre
shuction of zine oxide, with the exception that there i< said to e 8
ditference in the vaper <te of the tna substanes,

The oxide of antimeny prodacel about fwenty vears ngo was said to
be comenhint conrse and of pnsatisfasry propertie: for wse in paint,
One early yutent s referred @ the praduction of & pignenst from
Tl ores containing antineny, by & rousting proce=2 at high tempera-
tres, followed by sublimstin,  Clark® also refors to an early Fremh
provess in which the vapor- from nimsted anlimony ore were placasl
i contact with Jiguids eontaining slkaline enrth metals, g combina-
tion pigment being produeet. One of these pigments thus producet
contained bariune sulphate and might be termed an “antioomy litho-
pone”  Appavently, hawever, all of thewe erely pisnents met with oo
sreat suceres. I s poscible that the chiel fanlt was theie eolor, which
was often yellow, due 10 antimony <ulphide being preacnt. With fue-
ther referenee to proveseea, jt wonld be of inferext 1o know the extemt
of antimony ore which may in the fatore be available for the prswe-
tion of such a pigment, <inee <onwe investigatins have eimimed thm the
worll's rmipply of antinemy is comparatively snll. 17 this iz troe,
itz use will not be ar extended as some might desiee.

The writer’s first evperiments with antimony oxide dute back o
PR, when o quantity of this product ss made by an Americom mann-
Incturer was submitled. A few preliminery laloratory toxts were
made with the product, Il o experea, 11 was uot, however, yntil
11921 that any quantity of proshnt was received for sctual expusure
toste, wiel this wan in the torm of a very finely dividal white pewiler
ahtained whrond, whese it ha< tecently been inteoduest in 8 commmer-
vial manner.  The writer's imvestigations disclosed  the  following
propertios, )

I the talle below are given the sprcific gravity, balking value, amd
finenesa of autinermy oxide as compared with lithopone and "Fitanes.

¢ pevelopment of Antimony fxble. T K. ¢(lorke; Proc. Patnl amd Var-
wish Mo, of Greal Nediatn, Apel). 192),

Evaluation of While 1Mzmenta. 11 B. (Yarke: Jour, of OF and Color
Chem. Anw. of Lomion, Jan,, 102, .
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Ol Ahsurptivn.—The wil whrption of & pigment depernls o m
oxtend upen the finenens, anciner mren of the perlicks, sud of
physieal propertics.  Antimony oxide i rapiclly wettedd with lina
wil, 100 grams requiring 23.2 cv. of oil in the Ganlner-Colrman Lo
In an ondinary grimling fost, the pigment forms o wmonth ]nfle. »
A8 parls of pigment 1o 12 parte of lineed oil,  For :-pmd-'ng, f
enn b rodieed with Turther quamtitios of oil, drier and thinner
ke & seti<fuctory pain il there is proent Trom 68 1635 per oen
pipnent, the balance Deing ligwide,

Apprerimately Correct Purventapes of Plament and O for Puint of
s unking Cunaintracy

Per 3 Ver |
ool «-m.l [
Antimony Oshde. . ... P L Lithogmee. ... .... 35 ) THAMS ..o
ol I.Mnl{h ............. o 8 Ligquida,...... 43 1 ol Phgubia,. ..

Hiding Lower aml Whitenes—The hiding power of a white |
ment dopends upon ita refemetive indes, Biness, mind other phye
propertice. Mihimgh hrwehing tests over black spotted sress své o
madde to determine the hiding power of o paint, the et eeli
methid ix thrugth (s wes of the Pland ervptometer, s simple §
of apparatus that gives quick renits in she Iehomvory,  Whitrie:
Drighiness and hitling yuwer are, however, very clowly amxistod,
all tests shoubd e bowad upen pigments of comparatively the o
culur.  Thus, for instanee, st all white opague pigments of |
Veightness are Jower in hidime power than Titanos, lithupoe
wilimony oxie, g their hisding power may be el (o mine of
ahove i they are “dirty* or vil-evlor, due bo impurition in the pr
of manufactare, .
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Thee wrrtes™ veeulis wath o onmber of amples of the white pigaeas
telerral W show appeovimately the 1llimng order of hiding power:

Tramen. ool
Lithupene, . i jower
Anrimony (05 preower

A wederred 1o above, hanever, all of the aboce pigments are of grontor
hiding power than practically any other white pignent of oqnel
hrivhiness, .

tiher Physical Properfies. --When untimeny ovide in Bnseod oil is
spread, it forms o filio that is ol and tacky for many daye, thus
nulnatige & bk of deving propertivs,  Even when the vausl smount
of drier is adibead, the same comdition may be shown,  Thix resuft hns
teen attributed o the acidie pature of the pigment a8 conteasted to
the baaae wature of many other white pigments tmt dry ug empidly
e oil with o <l amennt of Jdrier.  “Phe s, there-
fore, of an exten amonnt of dricr with sntimony oxide is warranbed,
amd ospen ially the use of a drer that eontaing e colmlt,  Another
chagst teristic of antineny oxide paings i< the endones to “Aal”  In
the writer's opmion, thia comdition is imervoven with the deying-
retnvding o haras leristus of the pigment. and eonld be Iargely over-
compe with swtabile deier additions,  Ularke® haz sehvorated that o
per cont of litharee bne gromsd with ammmeny orvide as a drier anel-
viant,  bie oy cases thiz wonhl deahtles ne an mlvantage.  Thne
writer hms fotd that zine ovide is alar satiefsetory for this purpse,
Amd ite wee temds fo produce o hardening aetion thaf holida tack ex-
cessive dhatking.  Inoesposure et gt Washingtond antimony onide
weathered for several monthe without any markel dofocts exvept a
sugions forny of erosion and surface dalking,  No erseking or Baking
Wi ohseraed, bt very pnrked surbiues diseolortion was npparend,
probably die to the retentin of <anonke amd dust particles by« lilm
thut had el deivd lmed, Moreoree, tits of the white fadal aat vory
vapitly, possibdy due o overahalking.  In the composite pigment
te~t 3, the nse of barinm =ulphate or of lithopone iy modeeale annanle
restthied in mpeh clemer silms, probabdy due to the adiled chalking
vodeney of these pigments. Qnite onl Klime werp thats obdnine in
whife, hut in light tintz, fading, due 1o chalking, was wnted, 106 qo0
wrh o prodict the proper Formuldas B esterior work, bt it wonlil

when eypos

R Peferencvs abuve.
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I expreted tht o cmsiderable anionnt of xime axiche i) with the
iert pigzaent mbbed to te antimeny oxide would Do an adhantage.
Sound il wight thne bo odtained,

e axjunivne fo lovdnegan suiphide fonws, antimony ovide paints
oraad sellow, e to the formation of antimeny sulphick,  Thic yel-
bow color, bemerer, disnpgueaced entively wpon tennal of the pminds
oo clenn air, oxidation of the yollow sulphide 10 8 white autimony
vl having veenrred in bes than 18 howrs,

Fu, ¥

o eeforring vers estinsively to the puesibhe tonie elfeet of corinin
antingony compmieds, Clack eints ont that sntimony evele j« proh-
wldy pen-tosic, and g-riles ertain cases of pobaging srtribmted o
wtiniony & really due (o arsenic. The cleims thal hnve leen mmle
regarding the non-toxie imtune of autimony osidhe bad 1he writer to
soinlurd @ serics of toetn in which were inchuled lithopone mind Titanox,
slthough proviens evidomce alresdy had tdeeed theso 180 Jutler pig-
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©mentsoas nonnie, The et sere made in oo-operation. with O,
henr W Huoter, of Goorge Wainglon Univeesity, upon 8 number
of rbints it were first kept for severa) weeks under obworvation to
deternune their suitability for the fets, The mbbitn were Tl with
nu cnmbsion of pignent aml aater, the emul<on in each inslanee
beimg pussed thrsmgh o rubder tabe down the animals’ throats into the
stomach. By thi= method it was a simple matter to insure delivery of
exact amonntx,  Bdy weight< and tempeeature were laken acearion-
ally.  Starting with one grom of pigmenl, the doees were slowly in-
erensed 1o 5 pramy daily,  The Witer amonnt reprosents what might
e contained in a sewing thimble sud is comparable to an amount
hazeil on the bnly weight of an average human, to 114 ounees (an
amount safli-ient to Bl & densitasse cop).  Even such herie doses
administeral mver several werks' time failed to have any moarked cffect,
e ix indicated in the following talide:

Reporl an Clivical and Pathological Effecls of Paint I'igments

Habbil No. 2. TITANON,
Materind civulsified in 25 ¢ of water and given as follows:
Jaly 17, 1022, .. .o L gram (weight of animal. 3,000 geame)
R R 1 2 T 3 prrams
A0, b o3 " (weight of animal, 1055 grams)
R | N 1 5 O '
Aung, H,oMG, 05 0" .
LOR W |- 2 AP o *
AR LA} & AU
LU R 1L O & -
R T 17 2 DO, 3
SR 1A L1 X PO S
<20, 1923, ....... S
e WM., ¢
R, ML
RAIJ R 1> S
Septe 10,0 8 ¢
“og men........ 0 ¢ .

w1, L.L. . Rilled sl audopsie) (weighl, 3200 grams)

CLINICAL ORSERVATIONS: Animal exhibited no symploms,

exeept the usuad iinlispeation to cat alter administration. .

AUTOPSY: Finelinga are negative, cxcopt for the presence of
eoxcvidionin and the digustive dicturbances nuted in Rabhit No. 1. No

_ definite patholgical findings tracesbln to preparstion. .
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IN LVFER TESTS, T RVOMTS SIVEN TITANON  WND 1 PRl
WERE UNAFPRCTID,

Beporl on Mlinical and Patholonical Effects of Paint 1%igmeni-
Ralhit No, 1. LITUHOPONE.
Materiad cmnbsified in 25 o, of water and given as follnw2:

Thaly 15, AN L L ) geam (weighl. 3250 grams
(L [~ NSRRI I, 111

o, L., ce % {weipht, LU0 grams)
P £ 5 R
A L, M. ... ¢
A N | - U S

ot L. 5% (weight, SLA20 prams;
R LIS L.} - PO
* o, 103,03 ¢
LN i~ PR
R (L |~ PR
“o2 19,05 ¢
R 1 1 1 - M
I T L T i«
"

St"d. 4, 1983........ %
L. L - PO
I £~ F « Kilhal and audop-inl (weight, 2310 pram

CLINICAL OBSERVATIONS: Aninal exhibited we svmpliane
importwsice, exeept somne indicpeition o st after administeation
preparation. . )

PATHOLOGICAL: Animal exhibited o puthiborical nmnifn
tiom,

MEPOPSY : Autopir showse on grace patludogion) clmnzes, exes
o comgedive disturbmine of the dutentines sl mesentery, €
vidiosig prevent,  Abtuwinal o thorsei: viaern in goel oumlitie
l':-'me ntevlives wre sunwnling distended, it shiow o pathidogi
defecta,

IN LATER TEATA, THE NABMTY OIFEN LITHOPONE AND CITRIC AC
WERE VNAFFECTER,

-l

-

Lepart an (linical and Pathlogirnl Edeels of Paint Pigments
Htabbit No, 3, ANTIMOXY OXIDE,
Muterinl rinulsifivd in 23 e of water and ghven ne fidbwe:

July 17, 108,000 ) gram (weighl, S0 grame)
R0, 182D, ..., 3 greme
SO0, W, Ll 3% (weight, 5,005 grane)
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(wreight, 3,630 grams)

21,
A { (T X DN T
Sept. BI85 0
T L O R
LR £ % S, Rilled and antopaivd (weight, 3815 prame)

CLINICAL OBSERVATIONS: No symploms olserved, exeept
the u ual inhspesition to cut ublier adminiztration,

AVTOPSY : On superfivial «samination (he thoraid and aldom.
innl viscern appeared to be in gomd comfition.  Slight chrowie gustritin,
with some thickening of the somach walls,  Liver exhibiled some
vocvidiosis.  hdestines show some slight enteritis, with moderats con<
westion, bt otherwise normal.  Targe intestines are distended with
feead mntter, hrawnish-biuek in olor, bt no specifie pathology lnmul
Heart sned g normml.

IN Lvrrn FESTY, THE BAVBITS GIVEN ANTINONY 0OXIDE AND CITRIC
ACHD IMED AN 2] MOVRK,

—_ -

The fiest results were eather sturtling inrelation fo the antimony
oxide, sinee il was the weiter's opinion that this ahedanee was very
Apt 1o be foxic, 3t i< apparent, however, that the antimoeny oxide was
incoluble in the stomuch juices of the animals gl passed oul in the
fares withou! effeet.  In facl, examination by furnncing of the (aces
from alt the aniomls resulted in rnd white pills giving eory test
for the pigment as oviginally mlministered.  To view, however, of the

fact that workmen wight drink acidulated beverages during the appli-

eption of paint, it was Humglo desiabibe lo repent the testa with oces-
~ivnal administmtion of the diduted juice of lenwns,  This was done
awl no effect was noled on the eabhite Ireated with Titannx or with
fithopume,  Those (eeated with wntimeny uxide died in 24 hours,
Subtequent repeat tents cicehin] this finding,  After an entopsy, the
stopiach wnd intestines were eanminst and saluble antinony com-
pounids found.  Apparently the citric acid in the e juice had
exerted o very marked solvent powee upon the antimony oxide, !
Teeln were then tiede with lemon juice anid different strengths of
(. P, citric avild upon antimony oxide, The: testr indieated that these
-uhlam'«, even in dilution, are grest solvenis for anlimony oxide..
: ﬁbnklng 1 geam in 8 liter of 0.2.: per cm( ¢ |lru' acid ghowed nlnm( -l(l
! pen-rm mluhk- L e,
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LEPNOFON E—~The writer's first expericties with Jithepene o
back (o 1003, when this pigmient was boing intrsducnl amdunlly
the paint trade, one of it chicl wees ot that time being in linoley
rublier, Al similer industeies,

Phe production of exterior pwints with it had not then been fur
stisfuctors, dwe 1o the ocotional darkening effect of sunlight o
moisture, hut its use in interior paints wae well startal.  Combin
with Chimeme woord il yaenishes oaeeying & considerable amount
thinner, manufuciurers were ghic tn phae i the anrket guick dry
fist cutings of great hiding power awld whiteners,  Protubly no §;
uf interior print ever guined as rupid hemlway or boevne s popm
in & short poriod of time. A pavison, for instarwe, for the v
M7, wien two ur three planix wnde & total of & Genand tons, »
10922, when cight American planix prstucet o $otal of over one h
dred thowsamt tons: (twe husedred willion pomrd=), shows the stri
minde in ils production amd we,  Some nvent Biaees on lithep
production, ax prosented befone the Amegiown Zine tnstitute in 1Y
ave of interest o recont:

Tonsx, Topo,
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The chisf canse of this rapid developanat was the e of lithep
in Hub unel ghoes inteedor whiten.  Previons (o 1910 the wse of pui
was very largely conlined to exterive xarfaces, the interior walls
cviling rorfuevs being conted with puper in the cuse of oses or o
or hft bmre in the case of factorion,  When pruple begran 1o appres
the case with whivh serfacen onld be hidden with the pew tyjw
pmint, sl the incrense of Yight and sanitary comlitions following
wie. tie development benw rapil um'» fnterior painting ol

o —————te 1 A - -

*Liomwenti: gyvducthion -mrlums!. an glven by 1%, 2 tirvlegtirnt obm
< fER mated.
© §Fr nturmntien npnlllg the vatue of Interior wall puints, wx M
110e Beethon "ln‘tllu..’fm T, 16, 28, 04, 43, 349, INT, e, et | .
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“Ib i meat probable that the anount of slevtrie cutrent saved through

the intrmluetion of thow prinks in fewnes, lopether with the in-
eregsed efliciency of the workers, has more than balanced the entire
suel of the points and their spplication,  What this hax moant tu e
cmtractor # well 1< 10 the coonomic situstion in the smployaeat of
labor a5 diflicalt & cetinmte,

During 1999 the writer expaed in AtTantie City mnd in 15tishargh
¢ sevive of fithapone paint teds in wbite sl in colore to arcertuin
what combinntion was It <uitedd i exterior work,  Mixtures with
various forma of white leail, zine oxidle, amd with inert pigments woere
trisl. Withouit referring tos the duckening setion that may have o
carred on wme of thee ac o teealt of the uasatisfuctory suelity of the
Bithopwaie then procdiced, the main defoet noterd in the tests war o
form of eapiol chathing that semed in came way related tsy washing,
Kime ans etigntors claiming that the zine salphide prosent in lithopme
undergas oxnbition tu zine solphate, which is, of conee, water sol-
uble.  The weiter fouml, lviwever, thet mistures with shoue S per
tont of zine uxude gave Tatter eesnlts than with the other formmlng,
and the use of rome ineet pigment seemed justifinble.  Thus, for jn-
stanee, o of the best Jithupone forailas tried out wa- compeeed af
10 per cent lithopone, 10 per cont zine, sind 20 per cent whiting,
These tesre probnbly affordil the Brat information ngmeding the
rropee decizn of hthopone paints for exterior s, Since that poriml,
further tes huve leen munde by other alnersers, nml peconmmenintions
hate heen made that experimental puints shonll b nmde up with
about 50 per cont zine wxide. One formuts that hes been widely ror-
ommendml fur Gest i< a8 followe:

Pl ..., 35 .
LETT 1 RO )

Pigmeat.
Lithopene, . ..., §3

Zhwe Wk e A%
[LUTEY I 1]

The Tiquicd 10 Ins raw Tinsced ol with ma over 13 per cont combined
thinner and drior,

Many tests hve b heen propoasd with liguids eomtainime o por-
tentage ol il of lalicd vil in an offort o eetant the chatking
proguertios ol i pigmeny,

. L]
A formula recently recotamendid 0 the weiter (or exposure i<
folluna:

LT TP PP

B3I (L, iiiierecianrteriescasianans

Plamenl Composilion
Zhe Sk L.aiiieatreaanertrenes
VIO .. iiiiieitroccarrrennnan
Adwmiine .. .....
Nl co..a.. tenene

Lignid Compusitivn

Maw Flwaead SM,oooiviiniienctane
Nerkled Vdurewdd L. .. caeenn aee
Bown Blivseed Ol ovaveaiciianeen
Cumbised Torpent' me sl rler. ..o
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. NEW EXprost =_. TESTN ON TITANDX -.:7.-.: bzu ON
LUTHOPONE ALY

In thewe to-te it is boped o determiite whrther bnfied oil or vaenish
sl i rease the durability of woue vimge pigments sl dectenss the
chalbing tendumy of others, J0 is ala Belioved tat the tests will
inelioate the selative vatue of the sarions pigment formalae,

One compdete et of the new tesl paneds aee teing expurant ot the
I uner-its of Florida at Gsinessille, Fia.. where dlinmtic conditions
ure extiemel severe gpen paind contings, The intaiae fomidity
threuehon the majorits of the year, conbited with the high sinfal)
awlvery bosed sunbighi, fom comditions that ennse geceleratal wear-
iny ot puing-. Another complele wt of thess jands are expousl on
the rout of the writer’s Eboratory in Washingtan, 10, ¢, ANl panels
were of white pine amd the date of exprrane Jupuary 20, 1921,

T the dirt sories of texts, Titanos (100 per cont) awd then Bl
pove (H0 per conl) were ench tried out in fung sdifferent tiguids, the
fuvivbas nised Tornmln vumbers being given edow.  Each paiut wes
apphiend i white and also in g blue ting, Prosim Wue being used for
timting, Fhae pigment coneenteation in the fini-lial paints was nsnally

G e et for the Titanos combinations aml 50 per cent for the

Fithopean: ctaubinations i this et s, The liguids ased are deseribod
in the Tormaulas,

Formulas
‘ Per vt Peroomt
hy . by
weldght. welght.
1] 12
THANOX c.oh sevsvreenn.. GBE TMhopmie L., OO
ftan Lo st oll Baw Vinseed 01, ..., &
fhiler Lo iiiiaan.s. [ rier .oo0iieel.. ceer I
K] t
TN .. o e e L TR
Plgubd 1 .. Lol 1] fdgutd T....ooliii.. WO
15 1 )
FHaOY oL lieiiiiiai, 8 Fdthopie . .oovinrn...n
aw Ldnscet anbe. .., i Ran Linaed (0,
LSTT o W TR TTIN TS 1 | Spar Vaendso .., .
[

Twipvnt ne |

¢ .

e :, \..qltf!tq.i._il!_
C " Pereem ..

BT

vee

v
L}

etness

.......-....._.la P
The: Topuiod reforesd fo mm “Flyaic ‘1™ luw thae Following eomposition:

Haw Linwed O)......... €5
Ohewibenl Lfusend ¢ML...... IT.6
Turpettlae c.ovaniininass 1.6 .
[{ 1 U > |

The amd nmnbers with forminbir of ghe prinla yeod nee given
beduw

Ky

Palnted with
Houaln (white
Primel sl blwe) of
. Nu, Curmin No,

... [ ¥4

Woanse 3

. ]

: ™. | =3
W, ianaanse "
Seseeerenvencoesanes 17

D eearranascenan N

In the nest series of tects, ditferent mixsures of zine, lead, and ivert
piguients were triesd with Titenox amd agmin with lithopane.  The
pigment comcontestion with the Tilunox was 60 pur cenf, amd 35 per
cent with lithepone, AR pmints weve applied in white and s;min in o
hlve ting, 1t will be uuted thet the bediod il Siguid formnle wex ala
ward in these tests. The pigment mtio in vach s shown graphically
bolow :

Formwla Nu 2 oUW WM oA M w H

ot tamn = % ——— i G ————— o e o — - e

s ...l Wlm ] mpa ] 2w .u.i._:..:..._..
e Hxide.. . ) 2 e wm oy LA U

A O Il I BRI foam o =
White bewst. ... .. ..} .. 1. m O T i SR
Lyl .... R I U A (U e L (1] . o) W w.! o -

* The Innthist 11 1oan] wan fuelied el of ayclh :.5!.:. that M) paris
by vedume with 29 puety of nrpwiithiy, chks Tobe § 5 the Grdier-Delde
...Z‘.l...’ atanduriix,

3 Yerber oot thempthoul tests was o well thhawed inrpentine driee eoutatn.
Sz Jend, mamznnese, nd ecolait,

o 3

0007-SWP-047913

0007-SWP-000115620



Formula No. w2

Liipone ... 00 | m
Zhe :Ar—l....._ it €=
Naryles S IR .
Whlte _.3:—..:_ ve .
Lhguid T......} 15 ] 3

o 2 .3 wm

W |7 Ekeyweight.
TR LR N L
e lmwl,. e
e § oo ¢ FT AR N -
Bl & -

The actnnd formnls, shawing pigment snd liguid, are given below :

Phamewt .oonaiiiiiireennn
Zhm ONMIe. L eiiiieiiieein

[ JUTTTTLT] B PO reseoan .
o

THanet .

Zhpee Gixiele-,

Eiguld ..., .
w

Zine Oxtelr
Liguld T

pled
Phaney' ...,
AT T AN T [T
Barytesa ...
Vit T,

]
Titanos ..
L (sl
tryles

urgtes ...
Thabd 'l ...

R LT LT N R T RN
White d.euet Carbomiie. ...
Phquded T....... veerineenoas
h i
.
THUIIN srseaecroaas veveen.
Zine abbe .o ..
White feal Carbom ..
Bhgwid 5 ooivieiiaiiiieeeny

T Vime Uside........0

2
| RTT YT LT T

Biguld ..o iiiiiiaiiaa
k2]

Eishopmer ......uiveecneenee

=™

LHUROIAR . oceivrrnrrenaas
Zimse Gixidde...... easeerevace
Margtes ..ooeeoiverininnans
Blguid Boonvceianniiionnnas

LSRN siieinanraiananan
Zine Oxhile.
Raryies ...

Rt Toiiiviaaiiiiinrans

]

Lithopoue ...
Zime Ostabe. ...
Bhuestes .. ool

Bhgald T tiiiiiiineaes
K1)
Libotom: . .....00iuveee 805
White Lol Cnatumate.... 27,8
Bgubed ..ol [ & ]
H

LIBMW . oesnsnininsesss
Ziwe Oxide. oo,
White Lot Carteamt

.

The panel numbers with lormulas of painls used are thown helow :
. teinted o, e
y E _with o . : . with
: Sroata .
twhite nuet
Pane) Flued of
Ne. rials N, .
.'L
-
H ]
o
o~ Refervmee Panbes.
b
N M iivernerenes White Lend,
o0 | L LI T L AT TN
o
€N
a

Fur control tevts o Judee the durabitity of these guints, panels No.
9 were given 3 cosls of white-lead paing in white aned in b, und
panels No. 100- were given 3 tnuts of lead-zine prepared Jaine,
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CNEW EXPOSURE TESTS T0 DETERMINE THE EFFECT OF
L0 ALUMING M POWDER IN WIHFCE PAINTS AND
THE EFFECT OF ALUMINCM POWDER

PAINTS A8 WOOD PRIVERS

In # ~eries of tent~ with ahimivam ponder, made dueing 1920 to
1LY g fiw paneds of wond wers inchinled, and 1o these o primivg
et of alwanum jaint was applicd with (wo submopuent oot of
el -zine paonnt, Wemthoering indicated on smne punecls b clucking
aml warping of the woeed mear the abres of the panel, sl ronse-
arenthy denar b an the white paine than when the primer was
wnitteal.  In crder o mthe a more exlamstine sialy of the praibili-
ties of aloma v prmers for wond, g pomber of pmnek Jnve heen
paainted, inedoading pany wesls that are suppeeed o e Srefenciny”
to painting

Almminin pender. when used as 0 paint pizment, cffectnally shts
off the alttanlet vags of hght that desteny linsssd oil.  For this rea-
son, aharario gainiz, o hen nade with a pod liguid, lave proved very
durabbe, VWeth the dlbea that even s sall aomt ol alwminnm pow-
der might have i ~nmbae eet upon white print-, many of which are
e thopmgbly apaque G wlteaviolet mys, the writer has inelwlml
frpivs of ponnts te whish 1, per cont of almninum powder was added,
This was ssufiiont to throw off the apprent cobor of the paints, and
actually nude them ol greater apparent whiteness awl of greater lid-
ing power. AT this soml amoant ot aluminum gaender effectunlly
presents the- tapid chalking of in <ingle pignents hy stopping the
artion of 1z apon the Byuids, the re<uft- with be most interesting.

(allive of Tesls

Eaperesd iy Wa-hington, 1, €, Japuary 15, (929
Wards: White Plne Dengzlas e Caprewe Yellow  Plae Tledwensd
w ¥ (M Y n

Palnta: By 6 onsed I several peinte b vanpeaed Wf S5 per cerl Raw
Bl ot () et 15 par cont Comblned DBees ased Torgentin,

& e Neiemtle Nerthon Chrenbing Nas 190, B0 el IN7,

20

. . .
B Paint No, § .
: Perreut .
H by
wolght, |
. Alsinum Puwider . ooer 20 A rupled drying aluminnm palunt. —

atat N, 2

Uer eent,

A A high grivie prepared bt foranin of
fhes 0 U Hygme,

Zine  Oxhde
tavde  (nriw
LT P |

fAhguld € ™
1"
) Faint Ne. 2
'er eem),
Zho Oxhde, ., ..... o 20 A correedly propotiboned ‘Pllunst paint,
THANOX (ooovivininneens W

Liuld G, oiieiiieases W

Paint No. §

Por vent.
Muwinem Powibriac.... 3 An slnminme palit saside with 8 vehicle of
theney Wlhes) Lingeesd €t 43 sl woeixhont el dbgerslin Jropues-
Tunpeatine .ooooooiin M then, To ged entinfadory oryiig proger.
—  fhw, om i of b & M. Lynid Dirler was
mn wikknl e m gnllom of paint.

Palnd Nn. B

Per eent,
Almminam Fewiler....... ¥ An alominum pabd thal harn provad dur-
Nedleed Linwesd ... T nlde e previens festn,  Pn get wetdsfie-
Minerut Nplelia. ooooeeee 2 dory dleyhing promertbon, two-Ihinds of o
e i of V. & M. Liguld thler aun addded
1 te o anlhm of patint.

- I'nint Nev. ¢

Por cvnt,
Fnste Carbonnte-Whtle Leml, ., 000000000 T2
L L T R

*aint No. 60
. R e N 6, g 09l with BFramaan tine,
wre .
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. - it Z... on

?s!.. as K. 8, Lul with 195 poor cont gkl Ahssainum -..i....-.

* . Pafot N 7 .

Htaxte Sulphate White [
L T T I T

Paint No. 7 A
‘ Same ay Ko, 7, bl tintes) bine,

Palnt No T 0

Hamie gx No. 7, tat wihih 1% per cont addid Muminom Fowder,

faint No. 8

Throent,

Zhe Oxbile... i oieiviivonees T
Lhguld G. . i iiiiiiiiincceeas W

1
Falut N X A
Nante g N 8, bist (inted hlue,

. Pafnt No. 3 18

Smane- n« N 8, but with 12 por cent e AMoesdnum Poweder,

Taint Ne.
. Per e,

LIBopemie coonvoinciacnonsveces B
Bhgald 0. iiiiiiieeiniene. 0

100
it No. 0 A
Same ag Ko, 0, hut tinted bline

P9bat No. 0 BB

Same s No. 8, but with 1% ger cont addeed Alumbsonm Powder,

. "alut No. 10

Pereenl.
Tamn Lo ieeninann ceeere.. @2
Bl Gooiaiiniaiionannisans 88

100
Fult No, 10 0

Nitne sn No, H0 el Einted behagee,

Enn

. et n..u-.e.....-.wf *—n MI_.‘. » .Ja...lu
:
. ool ¥
’ Polut No. g0'W o S
z.__.s..-z... _a _.i .:F % .l-.....!s.!l >.I-_.il -..ilq. v
' .Sl.w -— u.i. n J..

irtters imlbonts !..... aml figuren .E:..a... _l_..— ?:...._- awd mimm-
ber of conls waed. ‘Thie W 1-6-6 means white-pine woold with { evat
of I'nint No. t and 2 conta of Paint No. 6.

In thie neries thive white puinte are testesd out with and without a
priming cont of alumitimn powder isi spar varni<h,

. .
s

N . Wosdand 'aint . ol "nl|
Pt No, T i it N, i ! 2
| LWL X ] " [ ]

4 wisn 17 BE R
a4 Fues m Y 1-31
4 Fins G R 3-3-0
[ N E ) Ht-3-1
[] “ctoe - 8 Waza
T THian b4 wias
& Yiue = P2
| REKe -] Frege O
10 it 3-6-0 %5 . (IR
n waaa, £ NE K-S
12 wiaa o Y ses
11 F33a F ] Y 122
" BREX = || LR
9 easan » [

In thiv merier, aluminum powder in bescy bfiod Bsesd oil sersns
aluminum powider in bibteed linseo) oif are lesterd oul as 8 primer for
o lead-zine puint. .

el Ne. W) misit 1%int S Vatot
o ey —_ Pl Nos bl
a Wit m
B wise ’ B
b (L] ™
H LEEE] m
R Clee “

In thix werivd, fwo coals of differenl Qs of aluminnin pooweler
primwers, pmely, spar varnish eeean beany bdiod finel oil, wre
besteal ot with bue cont< of 0 lend-zine puing,
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¢

PR,

X

Panel N, Wonat gl Puint

Pamel Neo

@ e c————

AWomnd saamd Vinlad
Numbers,

Hi
4T
4%
49

Niustarrs,
e = . + et . st e 3 ¢t
31 N
!
EH .
1] i
i H

Nl

I this wortes, three engte of the ens g Jenlieo! wil-alaminum powder
primer are apphied tea panel wathosut any subseent paints,

. Wl gud I'nint
Fanel No. TN uniber.,

In this series, five difterent white paints sre tried out alune. ayain
tinted blue, and again in white, hut with a xmall percentage of added
sluminum powider to cut off the ultraviolet rays of light that destroy
il lme. The umount added was <mnll (13 prer cont) and served tn
ake the paints of yreater apparcut whitenesa,

Wod s Prine

Fancl No. Numiwr,

14

[

Sroomarawaaan
=

——t—
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