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INDUSTRIAL TIPORTIICE AYD USES OF LE.Ds

3- Robert Lindley Zisgfeld
Secretary, Lead Inausiries Asscciation

The "Industrial Importance and Uses cf Lead" is what I have been
asked to tell you something stouts No douvt many of you have had direct
contact in your cwn work wwith lead in industry, but perhaps your ex-—
perience with it has of necessity been limited to only certiain phases
of its industrial applicatioas. I think I can correctly szy that lead
has broader industrial significence than any othsr nonferrcus metal., 3y
that I den't mean that it is the most used metsl in point of tornage
but thzt its influcnce is felt in a zreoter varicty of industries and
in more different ways. For this reeson I feel that some understanding
of its incustrial significance is c¢ssential to the medical man whe would
intelligently aporoach lead hygicne in industrye.

LEAD SIELTING AND REFINING

Before proceeding to a discussion of the industrics that use lead
and lead products, I think some word about the lcad smeltiing and refining
industry in this country is in order., This incdustry is divided into two
parts = primary and secondary smelting and refining. The formcr produces
pig lead essentially from ores and concentrates with a small admixture of
scrap and the latter from scrap, mainly old batteries, cable sheath, solder,
babbitt and the like.

The cres znd concentrates are procduced mainly at mines in this
country but = sizable portion is importeds Last year avout 3L0C,000 tons
of primary lecad was rroduced from domestic orcs and 160,000 tons from ime
ported material,

Secondary smelters arc also of great importance and in 195L procuced
pig lead, antimoninl lead and other lead alloys totaling about 480,000
tonse Th® rest of the load used in the United States is imperted as pig
lsad ang [rcduced at foreign smelters and refineries.

Tt is nbvious that smelting and refining is a big industry. Pri-
mary smelters arc relativesy few in numker and generzlly larges, Secondary
smelters are large in number and range in sizc from very small, producing
only a few hundred tons a year, to quite substantial operations.

Smelting generally involves the use of blast or reverberatory furnaces,
although some small secondaries merely smelt and drosse. Refining is by fire
in this country except at one plant, which uses the electirclytic processe
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CONSUMPTION OF LE.D

Last year more than 1,075,000 tons of lead were used in the United Statese
In fact, consumption of lead in the United Stotes has averaged just under 1,100,000
tons a ysar over the last ten yearse Obviously this is a sizable tonnage of a-
metal that now sells for $310 a ton and has so0ld consideracly highcr on two occa-
sions since World War II. It indicates the magnitude of the industrial applications
of lead.

The interesting thing, however, is the variety of industrics and varicty of
products into which this tonnage of lead enters. In the first place nearly LO per
cent of 211 ths lgad used last year vient into chemical compeunds like white lead,
red lead, litharge, black oxides, lead silicates, lead chromates, and tetrasthyl
lead, to name only the more important few,

The other 60 per cent of the locad consumed is largely in metallic form either
as pure lead or as alloys. Among thc more impertont products in this group are
storage btattery grids, cable sheathing, ammunition, pipe, sheoet, sclder, babbitt,
type metal, calking lcad and many othors.

I think here a breakdown of load consumption in 1954 by products may be en=
lighteninge This is given in the following tablec,

LE'D CONSUMPTION BY FRODUCTS
1954 .
(In Short Tons) i~

[ /
Tetracthyl lead 161,C00 y
Litharge 117,CC0
Black oxide (est.) 70,000
Red lcad 224,000
White lcad 19,000
Lead chromates - 19,000
Lead arscnate 5,000
iiscecllaneous lcad compounds 12,000
Total lead compounds 1,128,000
intimoniel lcad products : 163,000
Czble sheathing 127,000
Solder | 65,000
Calking lead ' ' L3,000
Ammunition 37,000
Pipe =and extruded products 28,000
Rolled products 28,C00
Type metal 26,000
Boaring metals - 20,000
Miscellaneous 93,000
Total metallic products 650,000
TOTAL . , 1,078,000
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Aanother way to break dovwn these conzumption figures is by industries rather
than by productse While it is difficult to make a clear-cut scparation in this
respect, yet it 1s probably a more interesting snd valuable breakdown from your
standpoint. Here i1s such an approximate analysis:

LEAD CONSWIMPTION BY INDUSTRIES
1954
(In Short Tons)

Storage batteries - 325,000
0il refining and gasoline 166,000
Cable 127,000
Construction 98,000
Paint and varnish 38,000
Ammunition 37,000
Brass manufacturing 27,0C0
Printing 26,000
Ccramics 20,000
Cclors 19,000
Can mcnufacturing 16,000
Automobiles (other than batterics) 11,000
Raiiroads 10,000
- Insecticides 6,000
Steel and vire 6,000
Foil lt,000
Collapsible tubes 3,000
Rubber and hosc 3,000
Coatings 2,000
Unclassified - 134,000
/\ J Total 1’0783000

It is clear that the foregoing is not strictly on an industry basis because
of the difficulty and even impossibility of tracing the ultimate dispcsition of
a number of lend products. Yet in most cases it indicatss quite clearly the ins
dustry in which the lead is fabricated and wherc, if there is a hazard, it mqy
occur unless properly controlled.

It certainly must be clear from' this tabulation that there arc many in-
dustries which to 2 grceater or less degrce depend upon lead or its productse
Yet I think that to be of benefit to you it is necessary to go beyond nuy such
general summary as I have prescntod and to exomine exactly in what form and in
what manncr these industrics cmploy load.

STOR..GE BATTERY INDUSTRY

Let us thon start with the largest user of lcad, the clectric storage
battery industry. Before we discuss the way lcad is used in that industry, you
may wish & littlc background information about batteries themscelves, Therc arc
two types of clectric storage batteries which are of principal industrizl signifi-
cance - the lecad-acid battery and tho nickecl-iron-alkaline or Edison batterye. Tho
former has many times the industrial significance of the latter becausco it is the
lead-acid bottery which is used for acutomotive starting and lightings It is the
only one of these two which will delivor the high current densities over short
periods of time which arc required for automotive engine cranking, Furthcrmore,
while for otheor applications the nickel-iron battery may have a longer life, it is
much more expensive, - -
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There is 2 third type of tattory about which you may have heard as it has
recelved rather sensationel and, I feel, umwarranted, publicity off and on in the
last few yearse This is the nickel-cadmium battery, monufacture of which recontly
started in this country although it has beon made in 2 somcwhat limited way in
Europe for some timee It has a number of drawbacks, the most important of which
arc high cost and limited supplies of cadmium and nickely so that the best informed
peoplc see little possibility of its extensive usc in the automotive field,

Therefore, by for the bulk of the storage battery business falls on the lead-
acid type of battery since it is used for practically all automotive batterics,
which accounts for 75 per cent or more of the total battery business, and many other
batteries as woell. Batteries for now cars amount to 6,000,000 or 7,000,000 = year
at current rates of productions Even more impertant is the rcplacement automotive
battery busincss bccause the averasc 1if:z :f an autori:bilc batt.ry is ab:ut to> yonrs
Thus, in 1$5L -orc than 23,000,000 roplaceriznt batturics were produced ml 1955 jpro-
ducti>n of replacement batterics will probably excecd that total.

The balance cf lead storage battery production gocs into a variety of industrie
They are used as stand-by batterics by power companics, and in hospitals and places
of public asscmbly, whcore power failurces might be fatal. They are used in the tele-
phone system, for roilway cor lighting, for industrial trucks, for railway and air-
eraft signals, for airplenes, for mins locomotives and many other purposcess They
are the means of propulsion of submarines when submcrged and these submarines bat-
terics woigh 100 tons sach or more although atomic power has changed this picture
and will be discussed later.

The lecad in storage batteries is in two fprms -~ metallic lecad to make up the

. grids, lugs, ctce., aond lcad oxide, which is the active material pasted on the plates.
The grids are mzde of 2 lead-antimony alloy containing between 8 and 12 por cent
antimory, depending upon the preference of the individual manufacturer. These are
made from mcuvallic ingots of antimonicl lcad by mclting and costinge Latest desvelop-
mcnts tend to reduce the antimony content and add small amounts of 2rscnic and silver

The oxides on the other hand are mede from pure metallic lead. The oxides
used are litharge (Pb0), red lead (Pb30L), and black oxide (Pb20).

- Battory manufacturers gencrolly buy the antimonial lcad ingots used to make
.the grids from cither Primary or sccondary lead rocfinerics. i fow battery companigs,
howsver, alse cperate secondary asmelters whercin thoy produce their ovm antimenial
lend from scrap batteries., The melting and casting of the grids is gencrally dene
in thz battery plant, although a number of very small battcry manufacturers buy the
grids alrecady cast from larger battcry companicse

A few of the large battery mekors produce their ovm oxides while most battery
companics buy the oxides thcy use from the lead manufacturcrse

In assembling batterics lcad welding is employed in the battory plants to
connect the plates and battery conncctorse About 60 to 70 percent of the sweight
of a battery is lead and this lead is about equally divided between metallic anti-
monial lead and lecad oxide. About 80 percent of 2ll the lcad used in sterage
batteries is rocoveraed at sccondary lcad smelters and this forms the basis of the
large secondary lead smelting industry which last yoar produced nearly a half mil-
lion tons of sccendary lend and lcad alloys.
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Thus the storage battcry industry is almost cntirely dopendent upon load and
there scems little likelihood at this tiac of any important substitution taking
place in that industry. Because of thz automotive industryf’s dependence upon the
storage battery industry, it, likewise, a2t least indircctly, is heavily dependent
upon lead. In fact, there arc probably more pounds of lzad us2d per car, if bat-
teries arc included, than any sther non-ferrous metal or alloye. And 2 car wouldn'!t
be much good to us today without a tattery because the number of electrical gadgots
in a car is multiplicd ecach year and thoy don't give us a erank or cven a place to
insert a crank oxcept behind the steoering wheel,

PETROLEUL! INDUSTRY

The next industry we miy consider is the petroleum industry which just in the
last few years, has leaped into second placa as o lcad consumer. .Actually this ine
dustry uses much morc lead than statistics show, bocause it employs large quantities
of sheet lecad and lead pipe in the construction of corrosion-rosistant cquipment.
Since it is impossiblc to ssgragate that tonnage from other shect and pipe used for
similar purposcs in othcer industrics, the lead used by the petroleum industry for
construotion purpeoses is classaed in the catogory of construction discussed later,

Therefore, we are now considering only the chomical compsunds of lead which
enter into the refining process or become a part of the gasoline itsclfe These
alone totaled 166,000 tons of lozd last yeor,

In oil refining, lithargs is uscd in the so-called "doctor solutions' which
breck up undesirable sulphur compounds presents The litharge is dissodved in
caustic soda and, when added to the potroleum products, rceacts with the sulphur com-
pounds and is rcmoved as lead sulphide, thus taking the undesired sulphur with it.
About 5,000 tons of lead ~s litharge is thus éonsuméda

, ,

lost scnsation2l of lgaod!s newer dovelopments has been tetraethyl lead used
an an anti-knock ingrcdicnt in motor fuels. Only a little over 30 years ago this
usc of lead was urknown. Last yoar it consumed 161,000 tons of leads

I think this typifies on¢ important thing about lead, namely that its in-
dustrial significance 1s not dcpendent upon only a fow attributes, but rather on
a wide varicty of both chomiczl and physical propurties. We all know that changes
in our industrizl cconomy freaucntly outmode certain uses of any materiale Because
lead is so versatile, as old uses bocone outmoded new ones szerm 2almost inevitably
i Crop upe C

an an cxampley in a fow moments I will discuss the changing pattern of the
use of lead in tho paint industry, wherein the volumc of lcad uscd has declined
over the last 30 years. During that same period, however, the use of lecad in tet-
racthyl lcad has shown a corrosponding incroase. These two applications are both
dependent upon chemical propertics of lcoad, but cach upon diffcerent chemical proper-
ties.

- Tetracthyl lcad is one of the fow liquid compounds of lead of commercial sig=
nificances It is a colorless liquid with the formula (Pb(CoHg)ys It is manufactured
from a lecad-sodium alloy by troating the alleoy with cthyl chloride, After completion
of the reacticn, the product is distilled with stoam to recover the tetracthyl lecad o
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As I have already pointed out, scme 127,000 tons of lsad, almost 12 p
of total consumption, werc used in this way in 1954, This industry is to a very
larze cxtent dependent upon lead for protection of its tronsmission lincs.

The power and communications industrics to a much lesscr extent depend upen
a lcad-tin alloy, solder, to moke the joints in their lcad-sheathed cable. Yot
is the zose with which such joints can be made and the dependability of thosc joints
that zive lead sheathing one of its distinet advantages over other types.

CONSTRUCTION INDUSTRY

The next industry in order of importance as a2 user of lead is tho construction
industry. Because of the difficulty of making an accurate separation, the term
"construction industry" is hcre uscd teo include not only ordinary building construc-
tion such as homes, apartments, office buildings and thc like, but also some of the
utilities which serve these buildings, like water distribution systems, and chemical
equipment employed in industrial buildings, Lumped togcther, the comstruction in-
dustrics used almost 10C,C00 tons of lead in 1954 or ncarly 9 per cont of the total.

There arce three principal lead products uscd in construction. They are pipe,
sheet and calking lcade In ordinary construction, pipe is used in the plumbing
system to handlc plurking wastes and in the water distribution system to conduct
water from the strcet main into the houscs It is rarely uscd for swater distribution
within the houses. In industrial construction, it is alsc extensively used to cone
duct corrosive chemicals such as sulphuric acid and to handile corrosive industrial
wastes,

Lecad pipe is made in ruch the samo way as cable sheathinge. The lead is melted
and flowsd into the cylinder of an oxtrusion press, wherc it solidifics, At the top
f the,)press is a circular die throuzgh the center of vhich extoends a core or mandrel
vhich also extends dovmn through the lecad 2nd is fixed to thc bottom of the cylinder,
The core has an cutnidé diamcter equal to the inside diameter of the pipe to be nade,
and the die has an inside diameter cqual to the cutside diameter of the pipes VWhen
pressure is applicd, lcad is forced out through the space between core and die as
a continuous scamlass pipce

It nmoy be intercsting to note heore that the manufacture of lead pipe is an
extrcmely old industry dating back morc than 2,000 yearse As you know our mcdern
rlumber takas nis name from the Latin word for lead, "plumbume! In the days of
the Roman Zmpire, lcad pipe manufacture was well ecstablished, pipe being mads in
ten-foot langths and 15 standard sizese. That pipe, however, was ruch cruder and
vas not scamlesse Tho lead was first cast in a sheet, then bent up into the shape
c¢f 2 pipes and the longitudinel joint crudcly welded. The age of these old pipes,
rany samples of which still exist, is casily determined because the name of the
cmperor ruling at the time of manufacturce is cast on each lcnzth. ]

Sheat lead is usad only to a limited extent in building construction, usually
being confined to roofing, flashing, gutters and the like on the morc monumental
types of buildings or industrial or cther buildings where specinl corrcsien probe
lems are involved. This is becausc of its relatively high cost and great durability.
Tt is also widely used as a watcrproofing for shower st2lls and for X-ray room shiel:
inse. In industrial construction, however, large tonnages of sheet lead arc cmployed
to construct storage tanks, rcaction vesscls and other equipment for the manufacturc
and storage of corrosive chonicalse

' 3heet lead is made by casting lorge slabs of laad sever:zl inches thick and
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In cordinary building constructiorn work toth lcad pipe and sheet arc usually
Joined by soldering with conventional lcad-tin sclders In chemicol ceornstructicn,
howaver, lead welding (commorly called lcad "turning") is more friaquently cmployad
bacause corrosive chemicals g.nerally attack soldere By welding, no metal but lcad
iz oxposaed to tho corrosive, Load welding is a truc honosencous welding operntion,
but i% is conducted av ruch lower temperaturcs then welding of most othor notals,
not:bly stocl. In fact, cora must betnken not to overhent the lz22d ond burn a hole
right through it, since lead melts at only 621°F.

Calking lead, ths other inportant lcad product uscd in construction, is simply
soft rmetallic lcnd cithor in lorge pigs or smell ingots or cokose Its nnin usc is
to noke joints in cast iren wator or soill pipe of the bell and spigot vorioty., The
pigs or ingots ol calking lead ars simply melted, usually at the site of construc-
tion, ~nd arc pourcd by ladle into the pipe joints into which strands of oakum have
2lrcady boen calked to partly fill the jointse. After the lond has solidified in
the joint, it is calked to mnke a tight joint and takce up construction of the lead
on solidification arna coolinz.

PAINT INDUSTRY

The paint industry, with 38,000 tons of lcad consumed last yoor, is still an
important uscr of lcad procducts, vut is nowherc near the consumcr it was 30 years
agoe In this indusztry it is used in 2 vericety of forms. It is on-important pigrent
in housc printse For that purpose it is employed as basic corbenate whitse lead,
basic lead sulgphate, loaded zinc oxide and certain le~d silicates, Bzsic carbonate
whitc lend wos snce ths backbone of outside house paints, btut over the last 3C years
its usc has graoduzlly contracted due to the fact that 1t costs the paint mapufac-
turer more to rut it into his paint than any other white pignente In thoat hizhly
competitive industry some of the qualities that white leoad isparted to paint have
becen sacrificcds. Howaver, most peint monufacturers still ogrec that a certnrin Zmount
of lcad pigmont is nezded in outside paints and most of then formul:ate their points
on that Ttoasis,

The basic carbonote was formorly made alnost excluszively by the fomous "dld
Dutch Process" whichrequired threc or four wonths to convert ths lexd to the basic
corteonate in stacks throngh action of acctic zeid, moisture ond gpent tontrrke In
reeent, ye~rs the trand has beern toward quicker rrocesses involving slectrolrsics,
chimiz~l procipitation and cther ncthods to roduca cost so that the lazt "old Tutch
Procaszsh stacks in this country wient out cf oxistonce in 1549 =nd thnt rrocess is
no 1ongcr uswed, -

There are severnl quick processes. In one metallic lend is melted and blown
with 2ir or steam to 2 fine powder. It is placcd in large rotnting wooden drums,
into which acctic a2cid and water are periodically sprinkl:ds He~ted air and carbon
dicxide pass continuously through the drume ~The reactions are the same as in the
"Old Dutch Process" but, due to the finely divided form of the lead, the conversion
rcquirass less than two weckse

In onc »f the chemical processes leod is dissolved in acctic acid t~ form
basic lecad acetate and the basic carbonate is procipitated by passing carbon dioxide
throuzh the solutiorn,
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In the electrolytic process the lz2d ncotate solution is obtnined by elcctro-
lytic decomposition of metallic lend ~nodes, the basic c-rbonzte being precipitated
2dmost immedioctely by sodium carboncte in the solution.

Basic sulphatse white lcad, olso used extensively in prints, is mnde cither
by o fuming or chemical precipitation process. Lexded zinc oxido is genernlly a
product of fuming ond the newer silicntes are produced chemically. A1l enter into
the monufacture of outdoor paintse None of the white lead pigments is today em-
ploycd in the manufacture of indoor paints.

Red 1lc-od (Pb30h) is still the world!s stondord pigment for metal protective
pointse It is sucCessfully mecting the compctition of nower pigments, ~nd is used
cither by itself with linseed oil or other suitablo vchicles, or mixed with other
pigments, usually in smaller cmounts, and the proper vehiecles. Red lecd is made
by furthcr oxidation of lithorge at corefully controlled tenperaturess

Another lead pigment, bluc basic lead sulphate, is also used in meial pro-
tective paints. It is mode dircetly from lend concentrates by fuming and is a
nixture of basic lead sulphate, lead sulphite, leo~d sulphide, zinc oxids ~nd o
very smoll anmount of carbon,

znd compounds are 2lso used as driers in paints but thoy are included in
cxceedingly small quantitics per grllon of paint.

COLORS

Closcly allied to lead'!s use in the paint industry is lcadt!s cmployment to
nake certnin colored pigments, notably the lcad chromatesy This industry con-
sumed about 19,000 tons of lead last yeir, Most of the yellows, greecns cond rods
are lead chromntes, either alonc gf pregipitated with other pigments. Thesc are
made by chemiczl precipitation sterting generclly with litharge os the raw material
Thoy zre =2lso uscd as colors in printing inks,. '

CERLMIC INDUSTRY

This industry now uses in the nceighborhood of 20,000 tons of lead a year
and roceont developments indicatc possible substentially increased usages 1ost —
~f it is in the form of oxides or silicotes, Finest glass tableware and opticnl
2s well 2s much gloss for clcetricol purposcs, contoins large zcmounts of

22, Giozes for chine and mony structural clay products elso contoin loade  The
creelain cnamel industry once was o much more imporiant user of lend then it is
532y, but it is here thot now developnents indicate dXponded usagee This is due
2 the perfection of porcclain cnnnicled aluminum, whercas in the past most cnomel-
ling hos been on steel and cast irons Becousce of the lovier melting point of alu-
minun, low melting enemels are roguired and this characteristic is best obtained
through the usc of s much as LO per cent lead in the ¢nmmels. Ilost obscrvers
believe thnat porcelain enrmeled ~luminua has o big future which has only begun in
the lest yonr or so. '
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ALSTTHITION INDUSTRY

The smmunition industry is an old stand-by in the lcad picture, using around
37,000 tons in a poacctime year ~nd severcl times that amount in a pock war yoor.
Bullots for small arms are lead alloysd with up to acbout 2-1/2 per cont ~ntimornye
They are anlded from secticns cut from extruded rode. Shot for shotgun shells, thich
is nore important than bullets in pcacetime, is usually made of lezd clloyed vrith
small anmounts of antimony and arscnic, It is melted and pourcd through a sicve at
the top of a shot towere. It forms into spheres =s it descends and is cought in
water 2t the bottom. Lorge shot is cast in split ring molds.

PRINTING INDUSTRY

The printing industry used about 26,000 tons of lead last ycar in the form
of various alloys with antimony, tin and sometimes a little copper, The exact com-
position depends upon thz applic-tion, that is, whouthor it is for linotype, monotype.
stercotype, or clectrotypo mectnls 1iclting, casting, ond remelting and drossing are
the principal operations involved. 7Type metal is used over and over and 2lso cire
culz=tes back and forth betwecn the printor and the mnnufecturcr, the latter cleaning
it up and adding new mﬂtal to bring it back to proper composition after frequent usea

RAILRCAD INDUSTRY

The railroads of the country consumed some 11,000 tons of lead last year,
moinly in bearings. In some cases, the railroads mcoke their own bearing metals but
nmorc often they buy them from bearing metal mamufacturcrs. Incidentally, in a great
rany types of bearings the lead content is much higher than before the ware This -
came about from the necessity of substituting lead for scarce tin during the war
with the result that the higher l:~d content bearings were found to do the job well
an? at lcss coste

/ ' ' AUTCHMOBILE INDUSTRY

The automobile industry employs zbout 11,000 tons o year in uses othor than
storage baticricss Those are nmostly as solder and sone bgaring metal, Thco solder
is lnrgely uscd for the radiator, which is soldered by a dipping operation. Body
solder is 2lso used to smooth out Jjoints and other 1rrovul;r1t1bs in the bedy sur-
faces It is sometimos called filler metal, vhich nptly describes it.: .Automobile
body repair shops arc large usors of body solder to help heal the wounds incurrcd
in modern traffic.

IIISCELLLIEQUS USES

The farmer is a user of lcad as an insccticides About 6,000 tons were used
last yenr and this figure has becn rmuch highere Lead arscnate is the compound one
ployed, made by chemicnl reoaction on litharge.

The tin can industry uses 16,000 tons of lead in a year just for soldering
scans and closurcse. In addition 1t usecs an inscpareble anount, classed under coat-
ings, in the form of ternc platc to make certain types of cons for non-food itemse
Terno plate is sheet stcel coated with an alleoy of lead ~nd tin, the lead content
of the coatin; usually running between 80 and 90 per conte
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A relatively new usc of lead is as a stobilizer in plastics. i'or this
purposc a variety of lead compounds ~re cmployced, somc inorpaonic and some orgnnic.
“nile the lead content is usually small, cmounting to only o fow per cent, the total
usc of this purpeosc amounts to scveral thousand tons a ycar. The principal use is
in vinyl plastics for clectricezl cablc insulation, but it is also uscd in this type
of plastic for many other purposes such 2s floor coverings, hose, pipc and shocte

Lecad collapsible tubes are monufactured by impact extrusion from discs cut out
of lead alley sheotse The alloy usually contains around 2 per cent antimonye When
the tubes arc to contain o substance that might conceivably be contaminated by con-
tact with lecad, the lead shects from which thoy arc made arc rolled with tin on one
or both sides,. Jilso special wax liners are often used in lead or tin-cooted ilend
tubds, '

The iron oand steel industry usces lead in scveral woyse Toerne plate coatings
have been menticnzd, but heat treating baths arc often molton lead. Lead in the
form of shot is added to molten steel to produce frec machining steel and, while
small, this is 2 usec that is growing.

Lsad ie also uscd in brass and bronze, cither for thce propertics it inmparts
to bronze for beoarings, for ocxnmplc, or for froe machinability in brass.

NUCLE..t SHIELDING

There is one relatively ncow uso of lead on which I have not touched. At the
momcnt we know little about its exnct masnitude or its futures This is the usce of
lcad as a shiecld for gamma roys from radio-active sources, which has grown up around
the atomic encrygy industry. No fisures are availaeble on the consumption of lcad
for this purpose but it is voriocusly cstimated at prescnt at between 10,000 and
20,000 tons 2 year. Future development could make this onc of lezadts majoa)ﬁsos.}

’

Lecad is the most cfficicnt commeonly aveilable, low-cost naterinl for thiss/
purposc,. Howover, concrote, iron and other naterinls may boe uscds In icncoral it
may be said that le~d is usunlly the choice where space requircments and portability
arz controlliny factorse. For cxample, laboratory shicldin:, shipping contaniners
for radio-isctopcs, submarine shiclding -nd the like are uwsuclly lead. Viewing win-
dows 2rs very high-lcad-content-glasss Special coenents conteining lead in vorious
forns ore uscd for special conditions, 2s around the ball joints through which remot
controls ara cporateds

I cz2n not leave this discussion of individual industrics 'rithout a word cbout
ths lead pencil industry. When the Tariff et of 1930 was first writtcen, included
by Congress in the schedule of duties on lead products was the itcn "lcad pencilset
Fortunately, that was corrccted before the Jiet was passeds Still more apropos of
our subjcct was an item some years ago in the "Tolcdo Blade," a. loading newspaper,
which ruported that a m~n had dicd of lcad poisonin; as 2 rusult of sticking him-
sclf in the arm with the point of his lcad pencil. I just acnticn tacvsc as an .
oxonple of the kind of misinformation that oftcn circulates and so that I can go on
rocord as sayinz that lcad pencils arc not lcade
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cn ot foru;2int, which T hope has nct boen too tedious, I think it is

cbvicus that lend!s industrial sirnificance is immensc todzy and that the quos—
tiszn of lound exposurs in industry is not o simple once For instonce, mercly to
knzw th~t 2 uan viorks in 2 lsad plant or even works with load is no indication
of nis cxposurcs Therce zrc 1l sorts of varying deegrecs of cxposure, bothas a
result of thne processes uscd 2nd the form in which the lead is handleds. It is,
likcwisc, obviocus, I think, th~t 2 graat number of people working in the lcad in-

dustrics moy have no danzorous exposure to lead.

I don't meon in "ny way to minimizo the import~ncc of hygicne in the load
irdustrics. Certoinly the Load Industrices Associotion has been fully co nizant
of thz problen for mony yezrse It has moade nunerous monctary rants for resenrch
on this prcblum. o hnove ostnblished 2 heolth 2nd safoty division undor your sood
fricnd, Monfrced Bowditch, to copc with it both within ond without the industry.

Sut I am cquslly convincod that all too ofton on incompletc understanding
nf the lead irndustrics themsclwes has contributed to mistakes, abuscs or what you
wrill that havce rosultced in no 2994 to zny once Therefore, I appoal for thorough
study of coch individual cnss, thot our attack on the problem nay be ever more en-
lichioncde '



