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LEAD INDUSTRIES ASSOCIATION

60 EAST 42xp» STREKET
NEW YORK 17, N. V.

SUBJECT: TIE MATERIALS YOO
BOY - LEAD

To Members of the Lead Industries Association:

Please £ind attached & reprint of an article entitled "The
Materisls You Buy = lead® which appeared in the January, 1559, issue
of the "New York Purchasing Rericw,*

The reprint will be used primarily for distribution to high
school and ccllege students through listings in educa‘ional indexes of
free literature, It will also be made availadle to others requesting
general information about lead,

Ixtra coples, W to 25, are svailable to members frce of
charge and above this quantity, at our cost cf $6,50 per hundred,

The article, including photographs, was supplied to the
magazine bty L.1.4,

Sincerely yours,
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The‘ Materials

You Buy

THIRD OF A SKIRIES

Lead

By ROBERT L. ZIEGFELD and DAVID M. BORCINA
Secrctary and Assistand to Secvetury, Respectively, Lead Industeies Auociation

The United States is, and has
oeen for a great many years, one of
the principal Jead produany coun-
trics of the world, currently ac-
counting for about 15 per cent of
the world's autput of approvimate-
Iy 236000 tons. Cornmerrial
quantitics of lead are mined in 21
of the 39 states with the westem
stutes predominant. However, Mise
souri is the Largest nroducing stawe
with Jdale, Utsh, Colorada, Mon-
tana, Arizona, \Washington, Okla-
homa and others adding to the sup-
phv cach year, approvimately in the
order numed. By far the major por-
tion of the lead mined is by coder-
grenmd metiexds with the ore gen-
crally containing galena, a lead
sulphide, and  usually  usaociated
with other metals, notably zine and
sihver. OF comiderably ks -
mercial importanke are the other
lead minerals, cerrusite, a kead cas-
bonate, and auglesite, a Yead sul-
phate.

lcad Ore Concentrated Before
Slipment to Mills

Few mines prcduce ares rich |

et or pure enonch to be
shipped diccetly to a smelter withe
out antermediate processing More
oftea the muer wall struccle with
o (ﬂmlt.lr.lh\rl\ Iu\\’ ﬂr.ulv of ]tul(l
ore. On the athier hand, oo one can
Yo phononrenadly rich i lead teg
comtam <o much zine ad copprer
tha LR wal ircament rm|n|l:'||
Tafore shipoent can be made o a
snclter where penadties oy be e

cated by the presence of
fmpuritics
T -r ey

Obviously, it is not coommmically
feanible to ship ore comtaining only
10 pereent, fet us say, of Yead con-
tent o ore containing impuritics
that will penalize the miner, <o it
Docomes peovssany te aomeet L ate
the ore. Concentrating mills are
thercfore located in mining arcas
where ane ar mare miting fraper-
tics can hanl their are for coneen-
trating and or removal of impuri-
tics.

The sy mlusd fore fead taben by the ancuts
froey the wen foe Naturs.

The Flotatioa Process

At the mll the I re s crushusd
erremely foe, swometimes ta juarty
cles Jess than T ooone in diameeter,
aned treated Baoone of e nesdern
presoesses of winerad Conevntration,
The ramabable otation process
men b useds w0 method aepl
cuouch to desonlee Taat (1I:!I[I‘K'.l'('t|

L)

A lcad miac ia Kshe,

in cxecution, and such an impor-
tant and marvelous metallurgical
development of the twenticth cen-
tury that it has left 2 decp impres-
sion upon the lead and practically
all other metal mining industrics.

Flotation is applicable principal-
Iy to the sulphide type of ore, for-
tunately the ccmmonest variety, or
to an oxide ore which has reccived
a preliminary sulphiding.  Bricfly,
the flotation process generally con-
stitutes taking fincly (rushed ore
diduted with, say, four times as
much water, and agitatiog the mass
violently with air in a taok to which
a fraction of one pereent of pine oil,
with or without small anmunts of
other suitable chemnicals, Las Teen
added. As a result of the agitatson a
froth contaming most of the metal-
hie comtituents of the ore is formed

A Atation ol Jdemang bead-rich are
frotlanz.

o top of the tank whide the vatue-
ks mangne matter remains unafe
foted at the bottom of the tank,
The froth flows from the tank and
i cavly dried.

Flotation practice has reached
sch astuge of perfection that ex-
tracrdianly officient work s being
deme, not anly in entracting a singlo
el from an ore. but alwe gn
separating the several minerals in
o called compley ores, loe evame
e, are convisting of Lo intitmate
oenture of lead, coppeer ael zine
miec rads. For vears the treatment
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of many comples ares bufficd me-
tallurgists, but with selective fota-
tion as a tool, many mincral de-
posits once considered  practically
worthless have developed into im-
portant lead mines. Furthermore,
many straight lead ores formerly
1 ¢lieved too Jow grade for econcun-
ical treatment suddenly became
profitable  possibilitics, alding
greatly to the world's available lead
reserves.

Fictation has, to & considerable
extent, supplanted earlicr methads
of euncentration using gravitational
methods of milling. that is, pulsa-
ting jigs, vibrating tables, and many
other machines, but the older me-
chanical methods are used alone or
with flotation in treating many ores
for which they arc particularly
suited.

Smelting

Lead concentrates when  they
leave the mill contain 40 percent
#nd upwards of lead. The richer the
Jead content the better, for it re-
duces transportation and smelting
custs, Smelting is a continuons op-
cration generally conducted in blast
furnaces. Before the concentrates
can he charged into the fumace,
they must be roasted to remove
most of the sulphur contained in
the concentrates and to agglomer-
ate the very fine Botation product
which is not & physically desirable
Wst fumace material The roasted
concentrate, of sinter, now in the
form of lunps, is chargad into the
top of the heated blast fumace with
limestone and other suitable fluves
and coke for fucl. A Wlast of air is
admitted to the lower part of the
furnace to aid combustion and to
complete the formation of metallic
oxides which are reduced to metal
by the coke and carbon monovide
present,. The non-metallic waste
forms a slag with the fuxing
matcrials.

The blast furnace is then tapped
30 that the kead fows off into ket-
tles or moids. In this form ths kead
5 a semi-finished product known
as haw bullion, ccntaining silver
and impunitics. Specifically, base
bullion contains small amounts of
gold, silver, cupper, zine, antinony,
arsenic, bismuth and ather impuri-
tics which must he removed n
whole or in part by refining to
produce a commercial lead.

Refining

The most widely used refining
process is the Parkes process. By
this treatment the lead is first melt-
ed and allowed to ool Ixlow the
freezing point of copper, which
orystallives and i removed by
skimming. It then passes to a rever-
hetatory or soltening furnace where
the temperature is raised and the
malten bead stirred. A Hast of air
oxidizes any antimony or arsenic
present, both of which impuritics
harden Yead (hence the term “soft-
cning” fumace), and these oxides
are skimmed off.

A continuous softening  prooess
for the elimination of antimony and
arsenic from lead bullion has been
perfected which represents more
than just a conversion from batch
to continuous procedure. In this
process, oxidation rates, many times
in evoess of those obtainable by
usual hatch softening methods, are
realized by the continuous mainte-
nance of the antimony content of
the fumuce metal within a deter-
mincd optimnum tange of 0.01-005
pereent antimony. The accelerated
ovidation rate oltainable in cvn-
tinuous  opcerations pennits a
marked reduction not only in the
aperational costs of batch methods,
but also in space and equipment
requirements.

After softening, the lead goes to
the dwsilverizing  kettles  whete
sm. 4 quantities of zine are added.
G ni and silver are more soluble
in zinc than in lead, and, conse-

quently, any ol these nwtals pres-
ent in the kead ‘iamediately leave
it in favor of the zinc. As zinc &
lighter than lead, the zinc rises to
the sutface and, when the tempera-
ture is lowered, solidibes and s
skimmed. This leaves only a little
zinc pemaining a3 an  impurity
which is ovidized and skimmed in
a reverheratory furmnace. A more
recent development removes the
zinc as a vapor by creating a vac-
uum over the surface of the molten
kead. The zinc vapor is condensed
as metal on the coal dome of the
vacuum vessel and re-used. Ree
fined dcad bhecomes one of the
purest of the commercial metals
through diis treatment and ks cast

into pigs.

Pouring Jead bullion into a hettle for fire
tefining.

The Pattinuon peacess. now rare-
Iy used, depeads upon the tact that
when kead is cooled slowly, part
of it will solidify and can be
slimined off while the sitver will

STANDARD SPECIFICATION FOR PIC LEAD
ASTM D'SICHATION 87933

CHIMICAL RIQUIREMENTS

Coves ‘D-“. ‘.:: [ ]
M’ Llal" Lears Lamf®
Bamuth s, por tont 0% 0003 ops 015
Slrar, maa_ por oot [ 1 i) 0020 oo onroe
Shvee, min, por comt -— e« 0002 - P,
Coppor, mos. por somt (Y 1t 0080 0080 #0028
Cappor. min, por ot -— [ 724 008 —
Sihr snd copper together, max.,
por et 90018 - —_ -
Arteni, prtimeny, ond tin
together, met., por cont 002 0003 0002 o003
Tine, mea. pot cond (-1} 0001 [ X 1] 2002
bron, mes_ por sret 9.002 002 0003 o002
Lood by dHoroncel, min,
por comt LA "R ” % . ”es

* TXMANATORY NOTE,
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remdin in the molten lead ket be-
hind. The Betts process, employed
in several plants including one in
the United States. is an electrolytic
method advantageously used with
bullion high in bismuth. The bis-
@ muth is removed and  recovered,
which is not the case with the
Parkes process.
The Harris process of softening
and dezincing by the use of molten
caustic salts is used in soine plants
in England, Europe and Jupan. The
process is desiened o remove im-
puritics from molten desibverized
lead by pumping it through a mix-
ture of molten salts contained in a
tank above the Icad kettle. The
mectallic impuritics readt with the
chemicals and are collected in the
form of their oxides or ovysalts. Loading ofe in a Missouri kead mine.
The Harris process while sound in
theory has not been universally
:;:‘f‘““l‘:x'?g:z:&l:“(::'::: 300,000 tans of lead were produced while ingots of Yead or its alloys
the Parkes or Betts process. y from sevondary sovrees accuunting may  luve  almost  any  desired
Some orcs. such as thow of  for more than 40% of ail the dead weisht and shape from the small 3
sontheastern Misouri. contain toa comumed by American industry in - to 5-0h. cules to e nelted in pot-
litthe silver for profitable desilveriz- that yoar. ' "”f' gasoline furnaces ta I(X)tlb.
int. Therefore the finidad pigs, The chicf sonrae of kead ~Tap is vindewal Lallets (u' fit ('\(Ar\umn
while free from other imparities, from automobile storaze hatteries proesses. A recent innovation to
are noted for their canparatively which contain smm-wlwnt hetwern facilitate the materials handling
high silver and copper content and 20 and 25 1b. of lf'.ld a pikxe. The  problem s ) Ih_‘- dm'(‘lupm'f‘n( of
are given tiwe desizmation “Cliem- bulk of this Jead is reonered after shupes weiching  approvimately
@ ical” kead Tecanse of wide nwe in an average service hife of abont 260 2000 1. that have been designed
the chemical industrim in the form months, 4\|(|dlilinn.|ll wontrevs for :('-I:; tor handling by fork Jift truck.
a . ine. This is but one  wrap include such items as bea
nl{' \“;:: '(:I::l'"l:,.r[:i_d 1:1:‘1:,“ ‘:; e sheatlusd cable, i and  sheet, Lcad and [.cad Alloy Products
tead available to the consumer,  sldor railroad bearings, type it 1n semi-fabmicated and fabricated
These gradis are dewrited in the alv and lead drosses. toein, a vacicty of kead and lead al-
accumounving table of the Ameri- Secondary lead i reclaimed In ln prducts are available, Fxam-
cian Society for Testing \faterials fite refining methinds n 1 fincries ples are:
Sr\(‘(‘iﬁ(‘;ﬂilm {or l!w vafionss ﬁ““(“i Il\lLl”)‘ 11('\«-!11‘ (‘\(‘]u\r.'r]y to the 1. Futnnded —- e, rod, wise, ribhoa,
of pig lead. handling of waomndany . lead and tragn, bends, wedge lead, special
lead allovs. A compuaratively sl shapes
percentase is also refined at pri- 2 Rolied — theet, furd, strip, blanks
manv refinerics. foe drawing, stampimeg and spin-
h ring, Ilanke of vanous shapes
\uch of the secondary lead pro- 1. Cust — wand or dicwcast (crassty or
duced iy sold as lead wlloy, particu- preseure)
Larly lead from reclaitmed hatteries 4 Clemical  Compounds — orvides,
and cable weething which ¢omtain cathonates, sulphates, ““‘"“"'\
sl pereentages of antimony and ::::":rm"m"d" slicates, e
other metals. The bulk af the sees 3. Other — Metallic  powder,  woul,
onduny lead recovered containing shet
antitony is re-sald to battery man- Lead and its alloys can be falari-
wlacturers. Secondary fead eone cated by alinost all commuercial
tairing tin is most often re-usd in processes, It can, for instance, be
the manufacture of solder, bearing evtruded,  drawn,  rolled,  cant,
Cavtng fully re et besd fnta pugs. R .
nwtals and other lead-tin alloys. stamped. spun, and can be applied
Scrap an Important Source of Lead By applving propee refining tech- as w0 cating to other metals either
nigues, soft lead can be producesd by hitdipping. electroplating o
Animnportant source of kead each from secondary sources ta meet spraving. Thick lavers of lead can
@ year is wrap or secondary lead as prunary lead specifications. Iw Bonded to steel or (rher mctals
it is mare furmally known. In 1957, Pigs of lead and antimonial lead  for greater strencth. Joints may be
in the United States, appeovimately asually weigh alout 100 Th, cach.  miade ty soft soldering or welding,
$
» i e o e SR adaiiea i oo 3 e crewreray e ey e rexse

Gaac L™ o S




ahede hes o A:E*AAALA.A

L

vy

PO

Aaa i o

PP D Py

The propurties - Jead and most
of it allyys are quite different
from thane of other inctabs, but this
very difference makes kead peculic
arly suitable for many applications
where other imnctals woukt 1t be
practical. On the other Land, & §s
often prosilide: to gain soawes useful
property of kead in cuws where
Jead may not at fint sevin suitable,
if these differmaes are cearly pees
ognized.  Fur imtance. shght dee
sign clanges o changes in manu-.
{aturing technque may mabe it
possilile to uwe kead with greates
satisfaction in plice of 4 metal
with quite diffirent characteristics.

In gencral, bead and its allns
have higch resistance to cowrmsion,
hich speeific gravity, are compara.
tively soft, havwe a km mxlting
point, are casily fabricated. They
have Jow chatrical  conductivity
and temsile stneneth and a eclatives
W lugh cocfhoieut of thermal e
pamsion. However, the propertios
can be varial within quite a wide
range In judicions e of alliwving
chments  For mstae. stiength
and hardiness of oedinan kead can
he multiplied many tmes or meht-
ing point creath redmord In Q-
'u_\ m

Icad Rewernves Ample

Tlere has levn comuberabide dise
cussion alewit U S bead renenen
in fexent seann To the immitaated
fzures pepeesnting kead sevne
can bas msmterpected sery cavly.
For notanr, n 1987, beaginzs bee
fore the snlacmmnttee sn It
gatron of Natewnal Reswomarves of thee
Seaate Comnnutter s, Pubdec §ands
were puibdided fu these becarmess
rpeeaentatines of the U8, Bagean
of Mauwes ar! thes UL S Cunidrzneal
Sunev estonated ricvevralide bead
evsitaiaen] 10t in the sround
at alwst 6 HOON) twns m 1900 g
alwsat 13 temms the averase 1413
1900 rate of pouducton

Tl Lavonat, oven this st of
facts, wouhl 1eads tle el
that  wwtine: thin vt therne
woold tas s nede bead bt ne tle
Unitedd States 1o Ja nniwsd  $oa
tunatc I o ot v ey e Loy
mn can comnebe e 1901 nee
stve frzores as 1 g oo nt st
pestm hoas g amdar sy el
woal b revead at bt awalae 12
Nears \nl\[\'\ it v el tle

vaiw sitaate e weadd |-1\.ul Vet

after sear. This fact can Ix- sub-
stantiated by another Gosermment
report nade in the  intervening
yveans In the President’s Materials
Poluy Commission.  This - peport
pulduhed in June, 1952, e~timated
i at abrout 0000 tons in
1950, e about 18 tiaws 195 pro.
ductien Thus evtimates] reserves
were someew Lat higher in 1450 than
in 1914 despite the fact that nearly
25000 tons of kad had been
minedd froen United States mines in
the itenening vean. Both G-
crument reports admitted that the
f~enve Bzures givvn are minima.
This cleasly indicates the dunger
of wing reserve ficures as of any
particular date oy a2 guik to the
life of the reunes hecauw they
canrrt of neorwity tabe into ac
ommt the new resnaes opened up
cach year

Alvn 3 mining company will
blak ot s pesesves for oy g few
sears ahiead of s wtual minng
opetattuan becaue of e exvnomic
factots nvolvedd The weretal prace
tier 1 to Sud throch dosve Joprenent
worl ezl rewenes cach vear to
replace the amewmt estracted

Expormrce has demon that e
srves wall lee adeqquate 1o tale
cate of U Winlds evds for Jead
foe e vears to ovee and any
temprran slewtaze that has deaels
opext Buas bevan the gesult of o
wornse mudadpitinent and artificl
catral, Cuarrenthy, kead o plhnts-
fu] wrnd there il to medac ate
that # wall mit reman

At A S

U.S. Largest Comsumner

As well s Inving ene of the prin-
cipal Jead producing countries of
e worll, the United States, as
can casily be imagmed. is the
Largest consunwer of this most ver-
satike inetal,

Industnial convaumption of kead
in the United States has averaeed
over 1100000 tons 2 vear sinee
1946 with about a third of this con-.
sumptiony attnabatable to its use in
bead-acid  sterase  batteres. The
sceund largest consunwer in recent
yeans hus been the pasduction of
tetracthyl fluid, a use that bas
grown from nothing in 1925 to
more than 173,000 tons in 1957, The
cable industry, in third place, easily
outdistances the: many otler uses as
ndicatexd m the tabke of United
States cunsumplion.

As ald as bead s, the table eraph-
wally prortrays the fact that the bulk
of the bead consumned today i in
uss developed in the twenticth
ocrntury.

Uses of Lrad

Sotie of the smportant develop-
oty and oses of pecent yean, not
xhicated e the consumption table,
i Jude boad vans for greases, kead
wosteel for Batter machineabulity,
Jeaded fnts for puacelaomizing alue
aunum, kead makds and kad o
pond stabilizens for plavks and
of comrse st use as a hiclbing ma-
tetial st atiam comran anstallations
and slupping cottaneees for radm-
actn e material

Mowlod LA K wdal tipe kol law beatinzs nuade preclde the wad mtey<hange of
forectd v s e Clasaih steae s mohs o dera ek
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One of theTadunt and nrnst exrit-
ing new ases fur Tead is e the ficld
of stereuphonie sound, Twa lead
zirconate-titanate  clements
prise the heart of 2 new series of
pickupveantridees capable of trans.
forming the vibirations in the groove
of a stercophonic revord into the
wonder of stereophanic sound. Non-
sactificial Jead anodes for corrosion
control in swaters is another new
development of scientists and engi-
neers and new and greater develap-
maents e be eapocted from those
who “Look Ahead With [ead.”
Tetructhyl

Tetraethy] Jead, the sevond arg-
cst consummner of lead, is o heavy
colorless liquid containing approni-
mately 60 per cvnt Jead. 1t i the
active component in the anti-knock
componnd and added to gasoline in
minute quantitics, 05 ta 4 co. per
wallin, provides a cubntantial
prenetwent in e anti-knock vidue
or octane tating of the gasoline

The busic uredients of tetra.
ethnd fead are pi fead, salt, Tadro-
con aleshal and refinery gases The
piv Tead is melted and mined wath
senlim wuder 2 Dlanket of hvdro.
gen to form o leadsodinm alloy, Tt
is then solidificd and ground and

o

Map shivsins primary bud prodecte

noaregcan b

reacted wath ethy ] chiloride to form
tetracttin b ead. This is steam dis-
tilled and otherwise punfied and
then blended with ethiyvlene dichlo-
li(i(', (‘ﬂl_\ lene dibramide und (l)’t'i
to form the antibnodk compennd.

The Storage Battery

The lead-acid storage battery,
a mant efficient wnd eonemnical
source of eledtrical energy, was de-
veloped Ty Gaston Plante in 18549,
after a series of experiments that
prened hattery clectrodes or plates
made fram twa different forms of
fead were stpeenior to clectrindes
tiade with other me-tals,

Today’s hatteries are constructed
essentially e came s that devel-
oped by Plante and consist of grids
et from a Fad ulloy containing
sl wmounts of atienony and ‘or
silver or other metudhic constituents,
A paste made of anides and Rl
divided metallie Jead iy then ap-
pled to the interstices of the and
with Bifforent mintares, the
and powitive plates are
formes] The ool i then aseembiled,
vang vanvm2 smlers of plates,
annd \u]p‘.unv acul added The
plates are then adtivated by pacang
an clectical corrent throuch them

Jllll
negatne
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to convert the positive plate fato
lead peroxide and the negaths
plate into fucly divided sponge
lead.

In use, the battery plates oa dis-
chargte react with the sulphuric acid
clectrolyte converting them to kead
sulphate. Charging the battery s
just the reverse. The lead sulphate
is converted to lead peroxide and
srnige lead and the sulphnric acid
is recenerated, increasing the con-
centration of the clectrolyvte, This
evele is continuously ‘aking place
when the battery is connected to a
wenerator such as is found in cvery
automohile and on railroad cars.

The voltage of cach cell remains
constant, approsimately 2 volts and
the addition of plates to a ocll only
increases its capacity or life expee-
taey. The ordinany 3 ocll6 volt
antomobile battery contans rough-
Iv 60 10 70 vear eont lead or about
20 pounds. The fead contained s
plit roughly half and Lalf between
metallic Jead and lead ovide.

Laad covered cabile is a prodoct
of extravion. Molten kead is placed
in the chamber of a hvdraulic press
and alloseed 0 soliddy under pres-
wire. Within the chamlbxer is a hol-

Motches around aordir shou tome of the products whuch wie lead.
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Jow mandrel through whch the
cable cure passes. Wihen prossune
i appled the Jead is estruded
thnnigh 4 dic contralling the out-
side arcamferenee CArTVING the ca-
ble core shg with it. A prosure
of somewlwre around 53,000 th. per
8q. in. & peyuired.

Lead As a Compound

Lead Is unigue amomy the com-
mon metals in that more than o
third of the tonnage consamed ~ach
year b through the use of its com-

Lead as a paint pipment is used
to heautify and prtect America's

from the ravages of weather and
orromsive nedia fosnd sn the atmos-
plwere,

An ovide of bead, litharge, &
major component of storage batter-
ws, alw fuds widespread wse in
such divenified industries as the
cotame industry, colr making, in
rublxes, in plastics, and in insecti-
cidkes.

Duzens of sther bead compounds,
bath «rganic and  inorganic, are
used in a4 variety of industrics and
hundrds of others with known
phiysical constants are awaiting the
development of products to which
their unique properties can be used
to advantage.

industry recently embarked on 8
major rescarch prugram, toth basic
and applicd rescarch, tn an attempt
to increase the knowledie of lead
and its compounds and (o impnne
their physical characteristics. The
research will e conducted by the
lead industry working alone or in
conjuction with other industries
who may have specific peoblems
that can best be answered through
rescarch.

Additional information ahout the
propertics and uses of lead is avail-
able from the Lead Industrics Asso-
¢iation, 60 East 42nd Strect, New
York 17, N. Y. The technical stafl of
the Association will welcome any

homes and  industrial  structures In this latter conncction, the lead  such requests.
CONIUMPTION OF (RAD ik THE DNITED SIATES
(As raporsed by the Y. §. Byrooe of Mowm
In Sheot Jonu) X

" 15y 1938¢a)

Meval Prodorm:
Aawnuniteon 4300 42500 41,000
Gooring mereh nI0 000 21,000
Boes ond bronse 7,00 34.300 21,008
Coble ovormg 134200 108200 74000
Colong ivad 63.000 4300 43000
Castng Motols 12.900 12700 10.300
Colapidsie twives 11,000 #0300 2.000
ol 4.000 4.0 3.0
Ppoi. rups ond bends 24.000 2408 24,500
Shoot bocd 0.200 17,500 24000
Seddae 25300 oy 35,000
Stxroge battory gridh poon. o 19 .4l 123.400 179,000
Seuroge bettery oaides 170.200 173,400 154 700
Torna marel 1700 1400 1500
Type moted 24700 24700 2.008
o, 4 000 410.008 ~oe

Pigmoet.

Wiate lvad 7.000 13.700 12,500
Led tovd oné bihorge 79.300 nxe rer
Pgmont eoleve 1) %o 12.300 12.900
Ovhar B 14 30 s.90 7300
TOr 12060 115,400 300
Tewaotnyl bood 197 600 177,000 138,000
2100 3400 7800
SORAL i 190400 100000
Eonmened
M sroloasovs vaet " 1934 178000
Anacoling $.%0 300 4.308
Golveniing 1200 1.400 1.000
Lowd ”00 e 200
Woughtt ond bollos 7.200 7.300 4500
Yotud 13 70 14 908 11,908
Other vonr vacionifnd 19.V00 12.300 15.308
CRAND 10%aL ¢ 1.20% .70 1,134,200 "2.00

tor 8

4 by Levd tas A

M) bortudes lood sontent of leaded st 0ode produrion
) barhies lved snntont of srep oot duwectly in fobe wored produrn.
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