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P.~zn t  ,_~ u ~ e d  z~ ] ± u u z d  ~o~ ~ and  ~g a)~]icd ±n  t ~ Ln 

_e~. become rel.,~_vely Or~, ,~ad ~,.~?d after a~ )l.~,.~on 

Pdln~ may be ap ~Lked by brush~ by atom±czng spr~y~,~ ~, mech~_nez 

aad foc some ~n,lus~r~al ourposes by olO-,Ing~ but the ~ca~r-'. of 

tn~ tal~ 3s ,-ot jooat e~ough v~o znc!ude all klp@s of palnt~ng 

~or~ and Jmf:erenl me~-~o~% o± p~ct ap~!~eai~on~ so ! ~!I 

] ~  ~ t  t o  t n c  ,. ~e_ral n r ~ 1 , c ~ p l e s  o f  ~he ~a~_, . t~n o f  ~od t1 ,~bcJo ]  

_ ua~  s~bJect 3 I zl] ~_ot r~j to cover such_ %DCOL& ~ peases of -~ " 

u-~asttial f±!msncs ,hicn req~!re bagi%o ~t fairly hi h 

temDoratu:o% 9 nmtcoee~lulose ]~ecuer eoal,%r~s ,.~z~, ~ ~' 4~cd oi 
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automobiles and v~c~ou~ other u~es of pazn~ for speczfle 

purooses~ ma~y of ,_~mch a~e al ~o~t co~ ~icte ~ndustr~es !n 

themselves and could ~ ell f1!l the c~ntl,~e t~[,ic allotted for 

tn~s d].scuss~on° 

Altnoa~.~h m~ny uses for paint ~'iIi not be mentloned~ 

~.hat may be ~a~d about the ~ener~l orlnc!ples of )a]nt!n~l to 

a l~±ge extent aopl¥ to map-y other paint )_. oolemso 

As palnt is used both for p~otect~on ana ,~ecoratlon 

.%t rnu~ have certaln essen~lal characberls~cs if l~ ~s to 

give s=tlsfactory serv!ce. It ~u~t be an convenient folm for 

easy aN,~llcataon ~ moot have ~reat nidtn~ pocr to ob]3te~ste 

old surfaces up ~']~ich it 1s app!iod~ must h~vc hh~ des3red 

~.~olof oz o ~p0oac~u~ce and i~stly mu~t conblnu% tO [c~1% !IT ~u,%r 

appea[~21ce add g~ve saLlsfacLory sefvlce ~ . o c  a (ons~,Iora-le 

length of bi~le ~nd hen ~'e~a~nt~ns ~s necessary th~ old paznLed 

surface must be mn such condition that new )a~nt may be applieJ 

,,~thoa~ excessive cost for put h~ng the old surface in condition 

to ~ecemve the no ~ pa~nto Th.%s ms a large order and I am su,e 

everyone in the paint ~naustry ,,roll ~c~no~,lodge that oven the 

best paints fall iar snort of perfecto_on, but nevertheless by 

the select~on of the best paints for any ~art~cular use~ s much 

grea~er degree of satmsfaetzon will ~esu]t than ~f mnfer~or paints 

or ~mpro~ ,rly designed parents are chosen. 

hIDING PO~,~B. 

When ,~e consider all paio~ed structures we real~ze 

that white paints are 9redom~nately ~mportant and by h~ ~e 
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c o n s T _ d e . ~ L n $  a Z l  s / t e s A o r  e n d  ~ q t e z ~ o r  p a a ~ t  ~J.~_~__c~, t .  ~]" ~ , 

a~Id ]L;.h% tl ~, Led ' _~ [,e ootse pal31 ~ OOl~t4iuo e ao'~ 30q ~o 

pe!nted stN~iceo ~ o 

p a r t z c l e s ~  o ~ t  o r ~ c t s ~ a t z y  ~ p ~ a z : ~ n  ~ r  La_ ,,_~ 

~n ]lqu±d fozm. 

Coml!~zmn~ tho ~ ~ ~ < ~ o~7 , ~1  ~.u ~!o_1 to pint(: Oa!lltS ' C ~ £ 

tn~t Lsey eons~t~ esse£L±a]]y z n  az~ Jnti~,,tte ms: tu_~e of liuu d 

veh~cLes and rely zmue!y po <~ered ~ Lzge sol]~ p~gmerts ?~.~eze 

are a _~l~ nta~bcl c~ f~ne]y J±~ded ,i~±te so!zd mate~ma!s ~,~ed 

±n var_ous pa n ~ focmu!as b~i they ~>sy bc ~othcr clescly J±v~<~ t 

into t,o eia~oe~ ~,, th the re{} reel opaque ~'n~_se p_smen~ , ~" ,Sh 

]o~e£n Do~#e~ ~a one class and a ~7umbez of so-called e~te~er 

p_g~ meDts~ ~£t~ ,)~ ~ct~ca!iy no h~a~n~ po ~ e~ ~,D!cn are not p~gLSO'L. 

in ~ao true 5eDse ol the ord~ mn bhe second class~ A lt~or_h 

_ ~. . na~ h ~ ~ _ t~±o o +.r~7~,~ O]ga~.e~ltS s_,~ Ofy DO do f~O~qt ao~o&r to ~ O 

ao~ef~ d~% io~o I ~e]r op~c\~y ~n, ,  0eco~ oroct~ca] i ~r4ns ~c~÷ 

~OA p]Isod ' ~ t '  the ].~l~!L vohlcie~o 

The tr~e ', : A t e  opaque pigments ava~!eole t o - ~  ru.~ht 

be l~stcJ as fo!!o s 



Tm6ant~[~ Oz~@e 

%~tan~.tm~ B,~ J w~ P l g m e n ~  

T~ t a n l u m  Calo]o.m P i o , u e n t  

Z :u_~ c Oxmde 

L o a d e d  Z ! n c  Ozl<~e 

Z~nc Sul~hi6e 

L~tl~oponc 

For £undsmental cons!dorset±on ~hms group mlght a~ o~t 

bc redt, ced bo basic carbon~te ,b~te ic~d~ b~s~c s~Iph~e , n~c 

lead~ t±~an!um ox~ae~ zlnc oxide and zlnc sulph±de oecausc ~hc 

other p!gments mn hae llst are m~xed or @fluted fo~ms of those 

_fundamental ~ nlte p±gmentso 

Thc transparcn~ extender pl%mcnts migh~ be l~sted a~ 

fol!o ~ s 

Sm!ica 

L, sonesium bii!cage (Asocst~no) 

Barium Su]ph~ge (B~rytes o_~ D!anc Fl~c] 

Calcium CaroonJte (~ ~o _±tln~) 

C~!c~tl~ Sul~b~ be (Gyosum) 

Ca Lt~a Clay 

&ll of b~ese ~_te opaque pz£mcnts ~0d c t~ce~ ot~.,en' , 

h a v e  v e r y  m u c h  t b c  s a n e  a p p e e r  ~nce z n  u r v  po~,~der f o ~ m  ~u~r, ( ~ e  r e~"~o~  



ti~t the re6! ooaque 9tgmc~,l~s have hmdmn~ Jo cr an eli o~ 

Cl I 

Lrans rent An ~tLch v~n_clos ~!ict the exbenuers ~re ~z~,ct~ca]ly ~ 3[ 

9enlclcs is DeU~ube Of the Jlffcrence in thelr foi]~etzvo _~r'~. ~.~So 

The eefruetive mndex ca a submit, nee znuzcates kts obz\z~y to ~e- 

ff~c~ oz ~ bond t.!~ c'~Vs of llght _ntoi tng it from a su,~rounc~% 

a6mosphore oz ~iz ~. Khan a ~ _~]ce po~b illm h.tdes o ~uri.cc of 

paznt a-~c S~LZd to be tel]coted ~nO 3o o_ot ~o on O~{-,l~], t~c , _~, 

film to ~_IAum_l,l~Le ~md L2~c v,_sJbio b},O cole c~ ~_r ee ~' , 

to th~ obsefvor~ r,% ouJc bc 5no case ,;iz,.~. o clear _tin o,. "~_~ - 

v~_-_m~_~ ~Jolzc@ o~o ~ a co!o-e(I s~zf~cc of auL ~ ~-_~n~,~ 

If e hlve a sufl±c3 ollt dmO,L%t o_, opat'uo ,_.. ~ c -~ ~<,1" 

. ]~.u] , ,c .- )~ u_clu~ u~soented ~," LnO Oil An ~l~ lo,m of p~-'~t the 3~),%,- 

r~y~ ~,e . r o . f i c c b e d .  iron bhe pa~n~ "<n~ ~,n~  surface ~L~crn< .%0 -~ ~05 

oerceptzbtco Tnzo ~o-~ ..... fofAccL~on from a ~.::Pi c,s~: ~ , 

opaouc 2,~mr~c~ ._ !S "01 t'~uC _ P e f l ~ c c \ o o _ ~ .  ~ oul 3 b  C[O fOS~l].g 0 ~ ' '~' 

_Ofzaut3o__," ~ ~ n Oi benlino el "cr)~,.. llght _'~yS" as m~.ey _)ass £rom bnc o~. ' 

ve[l~cle IrltO bho ~]lgqlOfl% ,particles ~,l,_].ch~ ~.n tl.emsolves~ a~_-e v~<<,.s- 

~arento Thzs multmple zefr~ct_,on mf safflczently contz~uo~ f_~ns!]y 

results zn the l!g!:~ _~ays oe~n~ dE~o ~n oack from u.r, cute, ourfuoo 

o f  the )aint an~ of cou-~se~ t~%der those co~n_dltzon3 gh s v ? ~ a e e  

Uml;efLPO~b19. the )C.~!l!b ml]m ±S n]CL@CYl. F02 tn!s re&so~_ L:! ~ ~1~ l'ef 

ti'O _efr~c~zve mndex of a ozsment~ tuo ±~zghef ~ ±JLI .oo ,_,_,o .~ 



oo~e_~ o r  ~so~e , o £ _ ~ e c t ! y  5 t a i s d ~  d~,- ~ r e a t e r  t n , ,  e ~ l ~ e r c n e e  mn 

refract£ve ±naex bob" con the s!~mont ano t~nc ox] vcb_~c!e~ ?he 

s oea.ter ~llll De tJle hldmn S oo e.c o C the oa,_n'c I~i~ t~tfe. 

All of tnc tcue opaque ~,k~Itc a!gm~.nbS ~nd also the 

extender plgments h~ve-cfrect!ve i n d e x e s  suff!c±c~t\y nlghcr 

than ~_~ _~cfracblvc an.~em of a~.r to be op~]be plgments itn 

consJdceablc hld!a., pO 'er ~ hen tne7 a_~e spread on a co!orec 

surface !n a laye_~ of dry po der~ t~t ~_s ,'!Ln an alr veh~c!e~ 

ou~ ~ h u n  m£xed ~b~i l~_n.see~i oil~ or other pamnt oLl~, h!cn nave 

a hLgli~r rel_,~aebmve l~_ctex th~n a!r~ ~he ~es~C~ts a_~e (~_~e q±~fcreot~ 

The rcfr~ cz~_ve ~ndei~es of t~i - cxtei~<~er p~=m~ilbs a, e 

~l~osb tnc sa~o ub bhc cef_,~c~mvo ~nqox o~ l.~nscee ell ~o ~ ~ a 

~t~±)tu~e o~ Izn~ccd o_~I ~ mtn bh~ escL,~:~ac'r p_~gment~ ~s ootmesily 

homogeneous and l~gn~ _~ays ~..~ac~: str~:e the surface go ~_~h~ o_% 

through , itno~t burns _~efr=~c~cc~o Th±s ~ tnc ~e~son points ~sde 

_,th these extender p~gmo~%ts have uo h-td~ng po ~ er a~4 ~9e 

p~ t~cally ~_~aas~cenz° 

The rei~ac~ve !ndexcs el zhc truc o~aque ,h~Le oz7ments 

a~e much n. ghc~ tl~an rne ~efract~ve ~m@ex o± i~nsecd ell ann 

'hen i!gnt sLr..,.~es a pa~_nt F~im marc ' ~t~t lznsecO ozl ~nd en7 

of these opa<~e ']llte pmgments~ Lne !tght rays ~e ~_~.~ 

refracte@ at the o~] and p~gment contacts ann such ~a~nt "~!~s 

nave ~cot h_,<~mng 3o, ere It ~s ~<~%her materest~n o to nobe theft 

all o.- the co,~a~efc±al ,,~te po ~dered sol±q ;~ater]~ls usea as 

p]gn~cnts or ext<nder pigments ~n pa-,%zs may be defm_mtely a~v!ded 

into t~,o d±bt~ncg c]assos~ tno~e , ruth 3o ~ regractlve ±ncexes 



those ztzl ,-ll~h foff~CLlV~ lllOOXeS z~ ,~Vb l~t ~l!~z~_, 

DO' er ~ ±L,_l i~act3 ~aliy none ±n bet, COne Thl~ e] p]~ns hv 

pa!qrs cont~li!rl~ certain n:ce 31gments hove gfc~t ~ild!ng 

po%er 4nL~ othc~ ]alnts ~]ade ,zth e~tender plgmcnts n~w vef, l~ubie~ 

±i aa%y~ _,z!t in~ DO ere As hl~In~ po er ls a pzlm~'/ roquzfcr,lcnt 

of p.lnts; it -s obvious Lnat one o~ mole o~ tile t_~ue opahve 

hlte plgmcnts mull oe asec az~_d the extender pmI1rc,tts ale !ntrocuocd 

!th the opaque plgmenLs to ylve body and In some ~_nst~u~es~ <efvaln 

, ,~-- ~j I r oLh~ C shy~±(.al ch~racter±~,tlcs u~m<~ l,_j opca~_nA the e:t~noe< 

pigments ape ,uc~i cheaper ~]!an t ~e oosque ,,h~tc olg~]cnLs .n. toe 

e~ Den ~er olgmeni, s ore usual][/ used CO ~iVC body o.t ]o co~ t 

~_)alzlts Co~lt~i_li~'= l~rge ar,~ounts of cxte~.~'o~ )i°o~q(]fIL5 a r c  _lot 

only lac_~n= ~n '.~] lr., po~,er but a,~e a]oo les.t au.~bie umber 

e.t.le_~ o~oosl!fe ti~± )alnts ~ nic[i co,~ta~n no o}~en~er pt ~me~ss 

or only a vur '~m~ll a~,oa~t of cmzenaef 2!gmcngs, 

I .z~ve ~iceod V iz~tod the true opaque nzLe pzgm(nts 

veL'_clcs an I zll no,~ br!efly descrzbe each o~ tncm from the 

poznt of v~ of ~hc±r  ~efulness ~n pa~nto 

Basic C~" ~onate ~ hate Lo~d: 

Bas~c C~o~_~o!~__te ~h:.te Lo~ zs gcacral!y kno, p. as ~ - ,Ltc 

le~d~ an~ tb~t ter~ ~ ~l~ou].d be <~sed e~cl~tszvely to uescri)e t.~zs 

o~sment. ~'.=~e le~d ~s t~_e o!czcst xno n ~zte p~gmen~ and as 

~sea oy the Egyptzans; Ofco~{s and Romans prlo_" to the Ch_,~zst~_0~n 
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era° it has bce~ contLnuou~]y used durzn~ all ~tsges ~n the 

deve!opment of czvzlzzat~on and to-dsy is one of the most 

~mpo~tant n~_te olgmcnts , zth cer~amn out~tandlnb propertzcs 

not possessed by any o~hor ,,hire oigmenbo 

Baszc Ca_, ~)on~te ~ hlbo Lead~ as Its name implies~ is 

the hyc~rabed oaszc earoom~te of le~do It ~s i~sde from refined 

p~ lead oy a ~umbor o[ @zfferemt processes In, n!ch the plg 

!cud by corroszon or by chemzca! conw~szon zs cmanoed to 'hzte 

lead. 

Th~s plgment has m~_ay ~portant cha!~cberist~c ~ ~nc]ud- 

!rig zts ~eat ~f_,~.~y foe Iznseed ozi and other paint oiis~ 

L Ls oooa b~amr, po er amd ~s moderate degree o± react_~vzcy ~th 

l~nseed ozi , nzcn causes the fore,aLton o± sinai! amounts of 

icad soap compounds that ~e p~obsblF z~%~cru~men?al ]n g~vzng 

r,o ~aznb the .~eces_~.ry eia~t_c_~y and long dur0oz3z~y posse sod 

by pazut contaznzno large p~opo~tzons o± 'hzte load. 

The olcest mebnods of m~nu~acture a_~e the Dutch and 

C~rter corroszon p_~oces~es aad of later years some p~ecz~ica~zon 

ani other c ~e~ca] o_ocesoeo," o ~ have been ]ntro0uced. Ceno~s]!,v 

~oeo_~in3~ ~nzte le~d uade by ~.~ co~'foszon ofocesscs zs -,_ofo~°~-co 

-co ,hi to ioac] made by mo~m o%bc~ ~eto_ods because of mrs superior 

palz% t-,~ [l~qo quail ~les. 

B~" Cacoonate ~ hzte T~a "~ ~ ~_n both dry rnd paste 

form~ ~s covered by Federal Speczfmcatzon TT-V,,'-~g5!a an]. 

AoS~To~[o Sta,~dard Spec~f~_cabzon D 81-~o 
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Basic Sui~ha__te ]h!te Lcod: 

Tn!s nite ,plgmcnt has been in t h e  inc~ustry for many 

years ~nd ms basle sulphate of lead as its name indmcates° 

The ozSmcnt varies somewhat ±n co2 ~osztmon depend~ns on the 

process used and the perfechmon of control. Basic Sulph~te 

%'hlte Leed v,as formerly made dlrecbLy from ]ead ores by a 

furnace t±eatment bub to-day is a~aost cntlrely made from refined 

p!g iea~ by vola~l_~zatxon or chemical processes° 

Basic Salpnate t~j1~±te Lead has many charactermst!cs 

s-~411~ to ossic carbonate ~d~,_ce ie~d aud ±s of ~he basic 

carboL~.~e ~hlze iced type buv~ ~_s s!mgb~ly les~ sah~_~fcctor~, 

ss pa~nt.~ in , n!ch ~t ~s u~ed are somc,'hat lacklng ~n dura- 

oA]~ty as co,~)~red ~o pa±n~s made ~ ~.ch basle caroo,n~te '~hAfo 

lead. 

Basic Sa!phece ~hm~e Lead ~_s covered by Federal 

Spoc~flca~on TT-W-2GI and A.S~T.~° Standard Spoc.~f%cat~on D 82-9d 

although bobh of those s~oc±flcat~ons ere semen,hat obsolc5o 

am4 revzszons are being pro)osed° 

T~ Lan~ am Ox~c~e 

Th~s p]gmon~; also known as t~tanlum c]moxzde~ ~s the 

• ,n~te o~de of t~au, i~m ~,h~ch ~s one of the ~eta]s ~am~y 

common ~_n the e~rth~s crust° T~tan'~um 0x~de ~s the ne,~est 

~ntte p~gment sad ats developmen~ has occurred ai~uost 

entirely during ~he ,9a.~t 20 years° It ~s made by a chemical 

process and ,~as e~cet!en~ color o~d very desirable pa_,nt-mei{mn~, orope 

,,/ 



o ~" any ,i~_te ')lor~@Zl~ :3ee~ase of ±kS LII~.i~S])3~! ~l/-q]l~l:~ ,?f 

)!rt±c~lagly because of its vogy j~oah h~r~zn~ po,,tg~ ~it~ C C 

cf t!ta-~li~m ozlde h~s gfo~"n very rapT_d!y and ].t z~ no~, bczn 

~ons~med An ]agge Lomqage. 

T~tan~um Oxzce is covcre~ oF AoSoT.~ o ,Stam~a~'c 

~pec_,z_~c~g~ o,_l D e84-O6o 

T~tan~an-B~ ~ u~ Pigment: 

Tb:zs p±gm~nt, me,~!{eted tnJer the n~-mc o f  ~'?~ ,e-,,- 

by o_qc n,,m~tu,~c?ure~ ~_s a co~o~z+e pigment co_~t~ ~ ~, ~ 

/. 

babe. TzganoA-B lu ma~.<eLed zn ,be  stPe~gths -- Ct~hIJl~lL, 

~5~ an~ [0~ o~ t%Lo~n~_um~ o_~zzde. To 0 i~rg,, e~. tenb [ztanz~m~- 

barium olg~ent 9osemb!es t~tan~n oxide anu ac co >~c@ ~n ~,o ~L 

of the other ',.ire plgments~ it h~s greai h~d±n~ 90, or ~lt.~ough 

hno llld± i~ 9o,,er is l~tlch los3 fha[l that of ]u~e t~can]um o" z lc. 

T&t&n~um-Baelua~, pigment has excellent pa~nt-makln~ prop~tlcs 

and ruth its high hldlm:, po,;or has developed larg~, tonnage use. 

Tltan~[~m-Bar~u ~ p~gment ms covered by A.S.T, ~. 

Gt~n16rd Speclf3cat~on D b82-[5o 

Ti ta ~itu~-Calelum Px~en_~t- 

Th!~ p~gme~!~ marketed by one u~nu~c~urer ul ,or tl,e 

tr~.te :~e of ~'T~tano.~-C~' ~s ~,o~e~ nat similar !n co~]ozAtlo![ 

to t~tanz~m-b~tzu~, pigment eycc~ chab tnc b~se ~s ca!c~m 

salpm~te instead of ~ta, ~ulpnaze. It ~on~_mus [0~ 
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ba~_~-om~ pmgment J ae Luuzn l~_~h hid±n4 po~',~ro 

Tt6~n!lum-O~icltua 91o~c_~z is cove~od ~y AeSir, o 

Sta, l~.td ,Jpcc~_Y_i( '~tlon D [~8~-~b~ 

Zi~_lC Oxm e: 

i~.~. t GO ~,),l.~. z,- CdPIJOAo ~C -~ ~ I!ILU ico~L Z ' ,5 )-,..L~R , c  

1/~O,..1 L. '% C,z!" 3~ L)lL±)% , L-  J . ~  "~ 

P~G~ er}t f)f ,~o.~. )u_, ]o%es be{culo~ of &Ls sjcti~l ~_~ ~ ( '  

~L !s b~IO ' , ~ ] 9 , ]  o-~.~de of z±zlc <<%d L z_ ~oa0 co]o~ ~ ~ ,), 

h!,[in~ pOVZgr, it \~ m~de ~_'ecLiy icom _ ~ n c  o~e% o.. ~ ~ ,_ 

bce~tment and aLso b>~ the d±s[~l]~tlon ~uJ O.l~zi~1 0 ~ 

metol] ~.c z z a e .  

Ic a~ ~ ~8ron~ly o~slc 2].om~n~ s~fl ~s h~gn! ¥ I c ~ - { ~ t ± \ , , .  

, t~n £zn~eed ozL and the other paint oz]s for~'±n~ ~znc ~o~o 

compounds ~n l~tzge ~ ount xn p~,_nts ~n - ~ . . i . , . h  ±L ]~ use~. T~s 

reacLlvlty of ~inc o.~ide i~ v~ludble In eePtaln p~lul o, ~ 'u~ ts 

but ll,~its the ~se o! zlne ox]~e be  &ome e:~ent. 

Z!~I/ oY!qe i~ co, tree by Fede_~al Soec~e~tlon 

TT-Z-~ ]i ~n4 A.S.T.I~[. St~_d~L,':l Spc, clf:cat±o~ D 79-24. 

Leaded Zinc Ox_,de~ 

Tn~s pzgment ~ , very sz~'~la~ ~ to z~cc ~ 0 . . . .  C C~CO]B 

ti~t ±t co.~5~zn~ a cons] dc cab i< )~'o9o~b_on oz ic~C ou!fna%e 

o r  oa)±c io~{~ sulghato uso~!,_~ v , , . e ~ " u k ,  l c o , n  ,~,~ r_,o ":" 
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Leaded ~mnc o:~_i(~e ~ Gade d~.rcctly f~om z±nc-!ead o.~c~ by a 

process s~mmlar to the one used for mai~in, ~ach oi v~e ~[nc 

o~e~ the prln~.~pal a~fference being b~t zlnc o}~±de ms 

made iron~ famrly pure z~_nc ores an& !c~oed zlnc o~ide ±~ 

msde from z~nc o~'es contalqlng l~ge a~ou~ts oz !(~c~ m_,n~r~lo 

Leaded Z~_nc O~'Ice ~_~ covered by Federal Spec ~L,~- 

bion TT-Z-S21 and AoSoTo~Io ScJn..~d SpccJ~J cc c~o.q D 80 -~ to 

Zinc Sul phi_de: 

T..LS L~ O n O  of the ~%e~'eI , hlte 92gmcnLs ,~n. 

the ~;,~te sulphJ(~e of z~nc. It .ms m~<~e by a chemical o~o~c,- 

[~ P-~S hi~q P~C~lll~ CO e_e add 3 s filed ~2hoio CO~olot-~b!o 

h!dln~ pO" or ~'C ]O~ eos~ ~s 6eslred~ 

Zinc StLiph±oe ] s coveroc by A.S.T~L~ 3%~i,~d~,~'~, 

Speczz~cat~on D ooo-~o, 

L! tho~qQ~e~ 

Th±s blse p tgmc~%t h~s beer~ u~ed for man;" 3~ears 

and is re!~ted to z~ne sulphide ~s ~D eons~bts In z~_nc 

sulph~ae ehe, lica!ly eo-p~ee~pibated wlt]~ a b~rlt~ ~ ~u!obohe 

buse. LIT2!oponu usually contains sboub 28% of ~inc sulpbl'~e~ 

althouo~l ~ome of it Is m~de ,,,l~n a z~nc sulphide content o? 

L~_thooone ±s covered by A.SoT.~° St~nJard Specsflea- 

61on D 208-ZG. 



L L±~ L# _..,L,G ,.~ { I 

O~ -~C [~iCl t±IDt ~%6tI~0 ~ias l~Lli%ll~FtOC[ ~'0 ,Id.~11<!qCl ~CT ~% ", 

-$- ~ vc~e~)Lc d i j ~ . ~  o~ls ~±th roe, emar~ab±e che.~!cat ,'~', 

zS%TCS. ±Li~ uLaole o!l~ fc ~,]yce~!'~us oi cc±-V. 7% ~ , 

ac]<.~ - ~h~t ~s~ tza~y ale cer~oln vcgocabJo f~tt acL]s 

the z,~l].y ,-om],!ncd izn .~ LV, ~r_~ne. Tn~. or!zqt~c p:oJ~ 

dn~ 0 'Q3S!1% COI~T~u Z 5o@d$ Of IU~S tit( - O L~I ~It ~ ] .' 

o ~ 2 g e n  _?_eo~. bJ.c "~J~ a n .  c n a n g c  bo e o t  .._',,,e~y h ~ z 6  _~-~ , I 

?hi% ,~cii!tI -o t~¢s up o-~'2"%0~! ~s ctuc to ~nc ~.([ ~] c ' 

?-ttt, ~c±{[s ]r_ *}l'mo vosecab!e {//,_n~ )±]s a~o - ~t 

,l]_~ect!y ~.~to trio _£agt-, ~c~..~,~-, molecules eaus_n, the , ~ ~ _, 

tae i±qIll, l to L]io soi!{ ~b-~SO~ 

LlnSCOd 0±l J', 13} ~ f~. L~o os5 ,N Jot bd[~b vc ), t~pi. ) ~ 

dr7%.~ oi%~ a a  tiuul,. ~ly  for ~lnt% sub~ecLou ta o . ' c  ~ . o #  

O]~]OA/rO. SOL 'P  0L~io ~ vooctab!e olls~ boric z/ .c , t  ~i<lla ,~ ].I 

C O  D o b ~ t ] o ~ -  to !!{!.~@I 01]~ rlP@ I) SeLI in )llll5 ~0 SO~l( ~ @'~e3~ 

s~cn as cnzna ,oou oil (~tt,~o oil)~ pcrx!la o.~.I ~.n~' poo0y " "~, 

o]± but t,esc oLne, ~ o¢ls ~'c o@ m~no~ zmporta~ce ~o~ )~c fi, e 

As L~nscett o~I ~ pro~,uced oy piess] k, flaxsced~ Jr ,: 

kno "n ~s ~a', Linseed ail ~nd hen ~_t nab catty, in m e - ~ l  ~ ' , 



%./ 

~mcofpo,-.ated ~ ~L]~ ib by bcat,~ it _,3 l~!o ,z ,~s bo±\~c[ {~]¢<cJ 

O.L ] ,  

L.~ns~ed o.~I efzned zn d~f[ercnt ,mj~ z~ used for 

nany ray itsh~ (namei anu spocJ.alty prnddcLs; buL ~_a and 

bo~ [e~ l~nsecd o~i are rile ,Tenzclcs s,=ne,.ollj use, In 

e~" he~z or ,)aluts. 

Ra, i] isecd 0,-! 3s covc~cd by ~cle,'a] Spcczlic,'tLon 

JJJ-0-~.Z6 ~,nd A.SoTo!o tt~alc'a~o Sp~c~izc.~tzon D 2~4-L8° 

}3ozl~d L~eed Ozl zs covered by Fcdera! Sp~e~ ~ ~,... ~_ o, 

JJJ-O.-33i an~, AoSoT.Ho SL~n~,rc Spcczz~.,otzon D ~S)-~. o 

A% f ~vu ai,e~dy ~ed~ llnseed :tl hot th~ p~o~e, ~- 

Of ta.£1ng D,) o~:ygen f ~ o m  L-he ~z.~ add cn~.~g~n~ to o _~c l c t : .  - ]  

haz'd %011(!) 0%16 ~zs ~cb±on l~ sLo, on-, zb ,~.s o,-cn [o~,~,, 

that the zntrogu< b,_on of vez-y s<aj! ar~otlats o] cerL. , .~ q met ~] 

compounds /raabiy acce!erabes tae ozzd~tion aL~d uryzn~ o ~ 

these veoetabte o~ls° The usual arktrs ~2e le~d~ nangamesc 

and cobalt ~,nzcn are Jnbroduced zn tn( for~q of !~nolc~teb~ 

res]nates o, ~_~ap_~than~bes o~ the m~tais° 0nly vorv sm~!l 

a cunts oC bneso ucta]s are req,~,_,~ed to .~ve maxzmtm dry±n% 

effect and ~e~cv~lly ~e~.~!ng~ Lhe ~ etals in c1~e form of 

drler are ac~ded to 1,_nsced o~l to the eAtent of o05~' to.~%,~ 

The ~zfferon~ ~,~etots have ~l~ghtly d~_fzefen~ d~?-~no eficct 

aria tnc res ,1ts ~re u~u~l!y bebte2 .Li ~',0 or b~fee of the 

mc~l dr~ee% a~e used zn cor~bzn~t~on. 
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~aV o , .  a'ied ~ u  s ~ e  iorm om oo!ttoJc)zl~ o_ L}!o ~_i .- ,o ,~ 

%n voleszle solvenzs such ~ ~{IPOJ)AgJ~gC or petl 31' ~ t ,  )! ,_t .., 

Lzquml Solutlon DrL:~ ~ i% covered by Federal Sfce!fJt~- 

tlon T_T-D-o5]. 

~'_~ThfliO~1 P-~.Ed£ I,'O:~.UL~oSo 

ConslJcr2~l~ broJdly pOIN.t5 u<Jef Io ~ z]%o o ~ [or,fr o~_ ~,c 

~!oi% ~n,; oocofot,ol of' oo ~vfaces on ~%idePt~al o, ~ 

In, hJ~Krz,~i bulld±l~s~ ~e fl~lo ~tla~ a ~e v-rzccy of :~, 

pa~nfs a~e o f " " e , ' e o  £or sale z n  m,.c ~IO!~iOJl~ ~U~ Cto I J (~ 

9a.~ ~LS v~ry ~reutly in co~,pos~tzor Acd the ~±rst z~ tvr~l 

c ] a s s ± f i c , ~ t , o ~  ±% occord~_n~ to ;}~zce ~,radc~ As :n i(~ 3 

~ndastr~_es~ the n±gl]oz o2.~cod p,'odu~t5 ale ~o.~eral]y ~- 

an'{ Dhe OU.,.Z!tty.~ so!vzeea~_!zty an~ l ~enoral v~lo- of ,~'~ .' 

con~iste,aoly decrease as the ?r,~e <,ocreabes, 

I ~±11 Only b,.%efly d!scuss OalntS of L b o  i0 ~r ...,,'~,._-' 

an the lo"or prJeed c]as~es ~s the zm]ortant cono±oer~,tzom 

l- a clo~r [z~,~erstandlng of hat goo~ pellets are a~d he 

they may be selected. 

Generally spea~zng hzgh ~ade exterzor 9alnts for , oo~ 

su~f~ces are ~,ade largely ,zbh pure ra ~ or refined !~nseed 

o z ]  ve_uzc!es~ although suci~ pa~-nt~ sometzmes co,~zau~ sma!~ 

pro)ort,_ons of l~nseed ozl breated to have ~_,ca~q¢ body o~ 

consistency ~,nzch g~ves certain deszrcd b~usnzr~o qJ~d±t~es 

anl :lo, to d~e )aznt. 
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Tz% b 1 -  G O . ;  , [ Czl~_]. '-~ ~ . i c "  c 0 , r l~ ~ b(  , _ , f _  , , ,  

~J.d ]2ofcs~_o~lal oaznters ~4~o use Ir!!to Ic~c ~rodq( ~ 2 2 " ,n ~ ~tc 

oil iIZ 3~sto fOf~q ,!iCr! they t.ln ~lt9 vo_ robs ]~ J ~o i L,~ -~ 

Of !!~L~ce(] 0].3~ turpentine a~d dfLer Lo ~ake exL¢~r ot ,~ ~,-,.~ 

l~Of ~y pUf~]ObCo Tnl-~ p-epae~t±oa or L z ~ e  ~lllT by Jn (~ c~ 

.o~nter maaes 1L pObSlolo to l)fOpOe!y V ~ . f y  bile ~c)~ ~o] ~ 

th dl~iofeut co~bs aqd C o p  gnc zffegeng co lu~t~on~ ~ ,L~, 

mull, b~ ~ , ODe Paste " ~z~c ]cud ,_s ob<~,n~])]c zo ~]_~ + 0 

Oi ,l,~lvy ), 3Le , f P o a l d  !_C /~!'tSCO0 OiL ~.~n, ,.L, "~ t b  i C ~ 

paste 3foa~.~ ]n i]osoc~ omJ z t n .  ,. ~maJl a ottnL c_ t ~ , , 

added to ~,~c b h c  oxbte each to mLmo 

The ~eco.!d SCllOOl of ~O~.ifzgl~l~ ln[i~l~ eb Lhc 1130 ~ 2 

varlozy O~ p f , ' ) , . . ~ e e a  ~l. ed o~±),ZS tlluh 2 ~S pUG on 4~1< 

are ro~,dy to a),)l~2o Such ft~]iv o,c]~rec~ m~Ints a~o UaL~,,~I'/ 

desl~noa for th~ i!~i~$n_n~ co~t directly exooses to u~u 

,¢oatno£ an~ ~t As po~s<ole -~o mane cert,,~n ~ddmt~ons ~oi the 

undoccoots~ but~ of coofse~ it As not )ouslo!e to fo,n~ul~re 

the tu%dercoats ~s sat!sfaebormly as c~n oc c~onc , hen tn~ )~ots 

a,~e made frou p,~ste ~lze le~d. Some pure nlte lead ~amnt 3n 

re~dy mixed fogm it ava!!ab]o; but vest of the m~no_factn~c, s 

of ~gfo]ared oa%i]ts use ~ m~xgure of sevo,-~./ 'h-~be pigm<~tso 

Cons!derzn, the be~t orade of prepa,~ed pa~_nts ~ncco a~e o ~ 

orthodox ~oemu!as , h!ch a~e ~enecal!y acce)~ed alt~ou/~h~ ~- 

COU; se; z~%('~" ~ . , r ' e  11sed ~ itr± some va_~lot,_o~is. The D i g . , . " ,  nl , o ~ " 

oenerally used qn hloh j ~ade exter±or ~ n±to o~uto ~lc.~ of 



1.. ~, . ,±ce Lc ,~d 6OF" - 2 z m .  O=~<e aO%. 

T~±s io 0mula someb_~,,~,~ co_~t-Lns e.~te~cer pzg'_,cnts 

up to !0}~ , ~th com~e~pond±n~ ~ed~ct~on ±n tnu _%nc 

Palnts of this gype confo~:"m to F e , t u . ~ a l  opct~e~t,_on 

, h~ze Le~d 40% - T~t~no~-B 40% 2~nc O=,\de 20~'° 

T~!~ iofn~tu]~a h~s ~u<f V~fl~lO~%S ~s ~n bO~O ccte~ 

, o ox~e~%dof @iSment l~ u~oJ tztsm!um oz. ~ do ~ :± bn _,o~a~ 

mnsie~d of t!b~no~-B and ~ ~ ~o,~et±mes ]ended z~nc 

o]~!~e As tL~,d <nstoad o~ z.~c o:~de~ 

~z 
T~ba~ox-B 70% - Z±nc O x z c l a  TO%, 

Tl]j.~ ZOCU~]8 l~ use@ solueg31~]c% ~hefe paln~ AS , 2- 

qum ~d in tnc .~'e~t isoiaDed loca]itles ~here s~]pb.~{{< 

S'~ulph1~f _f~If~os d-nO ~resen% In ti.,e alr, 

Paint el thl~ type zs eovere4 by Federal Sp~c~flca- 

Lion TT-P-IOla Type B. 

Tmese p~gmenb m~xtures are ~sed ~,±[h l!r~secd o~] veh=c]os 

' ~ t. ~. m~nor auo~mts of turpcntzne ~J t~.~c neceos~ry d~e~ ±n 

hlgh g~ae exterior ready m±xed paTn~ fo~mulas° 

The cp.eapcr orades of e~ter_~or , n!te oamu.t may cou~azu 

c~o~pm ~ vehicles substltuted for i Las~ed o~i~ some[~'1~s even 

lamp-iF l~roe propo ~±on~ of ~aLer~ and m~Z' co~n cons±dcrab]c 

amom~ts of chomp extenc]er plgments ~d iztnopono suustibt~red 



at !o' ),'[~e no~J~_ua to rh~ otb<! , z z e  opaque p,_gmcn.s 

buL ± b  ~b ,c,tcr~!Lf ~ o n ~ ± . , e r o ~ t  to o e  a,l LLUS~LUZbf~C4,0£ -, 

91~me~qt ~0 f .hr,~olo eX~Ol~lOf ~l[itS, 

The ~ollo, in~ statement ~s quotc~ Iron, Letlcr Ci 'c ~ 

LC . . . . .  ~,.~ dabed uuly ii~ ig~.~ l~o.o¢[ oy th( ~,.,t~)nal Buzc~L,~ o. 

Sto~_~ta~ds on the ~ubjoct of Outslde louse Pa_nt~-~k,o 

~It ~ nob poowi,Jlc bo m~.~[o any pos±olve state~n 

aS to t~ f,~]~gT-vo L efIz~ of ozrat;_,% lit% ic--l!nsce 

0~! ]o.l_'_t~ oele_~a]_!:, m!zed bF t l( ].int~'r on r1!c job~ 

as co/~)a_ed ,!~!~ con,~erc~l]y remedy-mixed .~to o2 

tlntod p~,.!nL, if 3he ere cailcd upon to decldc 

oct con ' ~±te le-d an~ all brands oi re..dy-r~- ~ cd ~_~te 

p~ot~ Lhc ansi'or ' oald ue tact the ~.ite le~d pa_,~t 

,ould me tLe safest to use. On m~c f-ole~ ~mle It ±% 

p~obably true tn ~t , ~te le~d 9~mnt mmxed on t~e job 

avcrao~s bcttor tn~n auy other bzte o±! pa~nt~ tn~s 

~o< 5 not ~_ece~ar~ly mean m~.-t straight n~te ±e~d is 

al • ajs the best , hi~c p~gm~nt for o~I paint. It ~s 

certainly ~n par~ c~ue to tat _act th~,t pa._aters nno', 

; ~ o r e  ~.~ou.t han~l~n~ ~ m i t e  ie~a paint th~n tncy kao 

aboat mxxed paints. Ia o~hcr oeds, ~t ~s more fool-proo?o 
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" ' ~J- - 6 ] l  t_,on 3zven _~n ~nc Federal S p c c z £ z c ~ u z o ~  m ~ P ~ . 

p r o b a b ] y  b e  a s  ~ood aa~ a r i a  z n  ~omc r e s p c c t ,  s m~y  oe 

m o r e  d e s z _ , . b ! e  than t h ~  s~r~ight ~J~te lea# p ~ z n t o  

Certa_n miaed ~aznts m~de of a pmgment eom)ose~ of 

] ] t~t~,nmum 31gm~nt~ zlnc ox_ae~ an,, ~,!te leu~ also ~ ~ ,To 

excellent sorvzeeot~ 

Tlqo ~$es ~,%t~ fOqllife~ollt$ oC l~bef±O" ) ±n?s s~,_ 

c,~.~te dlfJere l.t from e"_~tefl-~f ]~inns !~i ~e]y because t~_c .' - 

faces to o,. ]u]~ibed~ ouch ~s plaste,~ are q ,~tc l/7<~r~nI~ 

une ~a!~iC~ aloe no~ ouosccted to [,mrcct ,eathef e:pos~re a.~ ~ 

~ne a~]csr~nce and l z _ ~ ! s n e s  d e s ~ _ ' c d  a r c  spcc~_fz~.l]y z q t ~ ' z o r  

decoratlo:l ,ice s t~OZlS. 

Yntorio±- ~al.lts D/ust ~lave good hl~lJq~ po or ~n ~ 

for t~z~ 9e~on the high hldzn o poer opaqUE ' nztc f%gmcnts 

must Lo ,/se<~ to a large extent. All of the blgh hldln~ po~,cr 

• ,,:~-~te p~gmcnts are used ~n ~nLerzo~ ~ paints an~ aj~.z ~ zhere 

are t ~ o scl~ools el palntl,%o inclua~ng the use of poznt made 

fro ]aste ,,,nmce !e~d by the profess~-onal palnter and the use 

of 0re,area oeadj [ ~ed oaant. 

Generallu u]oa_.in.~, most ±nter,_or surfaces requ_~re 

llo.t finishes to gave the ~ftlstle appe,zranee and tu~zfor,a 
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l!g~IL reflectLol~ usually des;wed. A m~ch lesser o~o ~or~mon 

of inturloz ~ fznlsnos requ±L-~s the ohLer e~treme obtazned 

wmtn hlgh gloss enem~els. 

Interzo ~ paz.'its are made , ith s )ecial vehicles bo Lll 

for the flst and high gloss flnishes and ~,re mzghb say that 

linseed oil is of much less importance for interior pa±n~s 

th~n for exterzor p3!Dts. 

Ve:~icles for Interloc palnbs are frequently ou~_~e 

comolic~tted as ~hey consz~t in w~rlous special wr.~Ishcs 

conba.!%]ng 5re=~ted ells and resln~ oz dlfferent l~ands. 

Specl~l ~h~_s~].ng ll'.lUl~ S are ~w~lob!e for thi,~m_~aS 3as~e 

;[1~e ]e~d to m~h<e ±lat p~int and ~he ~3repared fl~t palnts 

are ,tLade ~zlth bome,: i lat s±m!la[" vehicles ~o produce $&],~!laf 

fl %! she s. 

TLtanox-C zs extensively used zn is.ter~o~ paints 

and o~mels where zts h~_gh hzd~ng po~ e~ and excellent )aint- 

ma-<mn5 propertzes are of ~artzcula~ advanbage. Interior 

paints are not subjected to severe exposu,~e and l~tb.opone 

zs used ~. la.~ge a~o~t ~n ~nter~or paint products. 

One of ~ho problems of znterzor pazntzng ls the 

deco~atzon of plaster walls wh±cn are u~ually quxte porous 

and are frequently b~dly cracked. Special plaster przmers 

~,ztD v~rnzsh type vehicles sre avazlable and are very useful 

for such surfaces. 
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The pa!n~i~Ig of ~_ndustrlsi steel structures is of t_~ 

very greatest economlc ±mpor~nce ~!~h protectlon the c~omlu~ut 

f~ctor~ although decorate_re appearance mu~t also be consldcr~,. 

The psln~no of s bcel ~tructures consumes a very !a~%e 

a~lotunt of palnt but the ~ac~Ice is falrly slmple. It is 

I I  o_~ generally ~ccepted ~h~c palnt m~fe ~ith red !e~d and __n~ccd 

o~l ~s tae best prlm~no coat for ~con ~n~ steel ann protects 

the su,~fuce and )revents eust more econom~csli¥ and eff~cmcn~ ~ 

than an./ other klnd of palnt. Red !ea~ pamn~ for ~nm~ purpose 

• s fa~riy s~r~ple ~n composition ~ z~ co~zsts in ourc red 

lead mixec ~] bh l~n~eed oil ~ !th u shall a,~ount of urger 

nlcn may oe added ~a tnc ~orm of bozlea ]±nseed o~l or ss 

i~ qu!~ armor solution. 

Re@ Lead ~ ava~laole in the ma~,~et zn both dry an/ 

paste form and zs covered by Fea~ra] Spec~catzon TT-R-i9! 

an4 AoSoT°~I. Standard Speczf~catton D 83-~I. Red Lead is 

also avz~lable ~n ~e for~ of ~repa ed 0ure red lead paint 

ready to apoly. 

Paint mace ,Ith basic lead casemate ~au~] l~nseed oil 

ms also a gooa ~r~m~n-Z coat pa._nt for steel but is math more 

expensive tha~ red lead .o~nt o~%@ unless pu~e b ~s~_c lead 

ch~o~ate unadulterated '~mt~ obhe9 p~gmcn~s is used such paint 

• s not efleet±ve. 



L[l ~ ~b3 ,o._~o,.ce !5 91_~od ]th fcc, ]old )~Lr!~ I'd ' 

good p_~'~'~4±cC CO a)~I Z a seeo~Id co~t of ~,ud le~L oal~t ~- 

on t~. colo~ cos~reclo One of the mo~t aurable fznzsl~es : ~ 

obtalned ~ aLL,- !znsoea ell paznt co_ntaznzn~ red le~d~ lamp- 

black and Prussian blue proportzonec T,o gzve a rich blue 

black color° ?~e coats of red le~d L~az~t ~'~zm~ a f~nlshln~ 

coat O~ ~aZs blade red le~d JoZn~ wzl! £reqaent!y gzvc 

service eo~ ~ 8 to i0 years before repazntzn~ ms neces~oryo 

Lzghc colored "zn_~shes a~e m~'de by tLnt±n Z white le~J p~.~ 1 ~  

to the color dcsz~'ed and sometzmes some of the o~nc_ ~ .~m~c 

or tzated ,~±t~, paznts d] scussed under Exterzox P~n~ 

Fo_~mula~ a/e used~ 

Alum~num paznt made by adding alu~znum powder to ~o~.: ~ 

v~r~tloh ~ also used as a fl_!l~nzng cool ,,,%ere its cole ~ ib 

dcszred. 

As zn all oth~r kznds of pa!nt there are many kznd~ 

and ~rades ot paint sold for use on mror~ a~d sseel. Some 

of the cheaper pa3nbs conbamn some red lead mzxe(~ ~,lth cheaper 

plgments and others contazn no ~ed load. In general the 

cheaper palnLs offered re9 use on Iron and steel do not give 

service commensurate w-~tn even very Io~; cost and In considering 

the permanent upkeep of an zndustrzal steel structure ~he 

greatest economy results in the use of the bess palnt~ obtaznab]eo 
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Letter C~ccutar LC 4:~ l.oa<d by _ u~ 

Bureau of St~ndards t~der uate el Au~ub~ lO~ i)g-~ on ~.c 

suboec~ of Oall~_t~_ng of o~ructural ,~ctal congains the for 

!ozl~g s~atemcnt ~ 

~Var±aus cx~osurc tests mace at the ~].tJ anal 

Bureau of Stanco eds ~Ind .!mlla ~ ork done by ot~c_~ 

observers indicate gnat ±n genera3 the ~onvolatlic 

po~t±oo_ of arl,ing coats for steel s.oalu eo~t~n 

at least £9 per cent by voltage of pigment~ a~6 thac 

t-~o ~gmc,ats stan4 out~ eL,]Z< zo_ buin~ as super_~ol 

~o d, ll other pig~ents for pr~minj coats for iron 

and steel. These are oas!c lead cnro'~e an~ red !cad. 

~For ma%~ ye~rs~ u_na~ultcrated red !cad-linseed 

o~i paints have bccn consmaered the aest paints for 

~or~m~ns str~ctura! steer. This opinion is held by 

by an overwhelming majority o~ unbiased eng~necrs~ 

as ',el! as by other observers~ and has p~eva~led 

cver since strucgura]. ~teel came ~_nto use.~' 

o~I!PDOTTO~ P~L~Tb o 

%~t has been said concern±ns the pa~ntlng of ~ron 

~nd stool structures agJlles generally to the pa~nt~n L of 

steel snips~ partlc~larly the uuoerstruct~Lves and oortions 

above the boot-toppmng. 
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the no]Is ~,,m%~ ~a~bm foulzn£ pa=nss ~Js ~c~, ,~._~" ~ ~ @~ev'~nt tl e 

develom~emt and gro~" th of m%%mal and vegeuable ~.~=ne 3~ ,~e 

lhlch ±~ jo dobrimen~al bo the s~bme~uec po_0Lo~, ~n _ 
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