LEAD INDUSTRIES ASSOCIATION

60 EAST 42wy STRECLT
NEW YORK 17, M. Y.

Octoder 30, 1958
SUBJECT: REPRINTY

To Nembers of the Lead Indusiries Association:

We are pleased to snclose a reprint of an article entitled “An
Ancient Metal -~ Lead™ which appeared in the Septecber, 1958, Sssue of
*The Science Counselor.®  Much of the material, and all of the photo-
graphs, ware supplied the author by the Assoriation.

Though the title is not to our liking, the suthorts last sen-
tence doos take soms of the “ancient” connotation away from lead, He
states “This, of course, indicates that scientlists do not look upon lead
as an ancient *dead! minersl that has outlived its usefulness; but rather,
consider it a metal of the future.”

The main distribution of this reprint by the Association will be
through listings in the YFducators Index of Free Materials,™ an index of
listings of free literature available to teachers and instructors in Mgh
schools and the upjer classes of elezentary schools.

Also enclosed is a reprint of our latest ad in our campaign on
lead in cersmics.
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An Ancient Metal - Lead

o By Jumes A. MeCullockh, Ph.D., ('nireraity of Pittaburgh)
ARSOCIATE FROVEAROR OF CLAXSKCS, DUGUFANE UNIVERAITY, PITTASURGH 19, FKNNSYLVANIA

Fhe Carthaginiana thy merchante supplicd thy
Jaire orith @ multitnde of all kinds of riches, with
siteer, ireu, tin and lead. —Esechiel 27,15

Lead, one of the mont commonly wsed metals in
the twentieth centory, Is one of the eldest elements
known te man. la addition to many of {ta modern appli-
cations which can easily be traced beck to satiyuity,
intensive research programs have developed many new
ad products which have become commercially im-
pcrtant in this atomic era. Lesd has played, and with-
out doubt will rontiaue to play, a vital role ia the
history of civilizatioa. Becaune of its Jow melting point
{619 F.), sofimesa and mallenbility, lead was a very
popular metal in the ancient worid. The easy working
properties of this serviceable element made it possible
for the ancients (o utilize lead in the abermce of
metallurgical koowiledge for working ether Anown
sortals

Dowa through the centuries the Gaes of lead werv
many and varied The plan of nature was such that
al sacient civilizations had access to this wonderful
mineral Koowing me cuntinental loundaries! lesd
was mined from very early times in both the Eastern
and Wertern hemispheres. While the srope of its usee
in antiquity can aot be fully covered, & resumé pro-
vides 8 few interesting examples of the practical wtili-
sation of the element, and even somme folbles axsacisted
with its supposed ancidatal effecta.

Bomwe 4,000 yrurs ago the pevple af China used lend
as a medium of exchange. However, when the govern.
ment changed from 8 lead to a silver cwntary stand.
srd, the mining of Jrad was forbidden by law in or Ser
te combst counterfeiting.® In Crete, whery
Eurvpean civilization berzan, the prople of
the Late Minuan perind employed lead for
weights as 418 the inhabitants of the Late
Bronar Age lake villages 1n Switzerland.?
The cycloparan palaces of the Mycensenns
featured leaden water-tanke, and in ancient
bstoric Gireece the joints of coffered cril.
ings in tewpies were sormctimes water.
riwfnl with nolten krad. 12 Rome 2 great
amount of lrad war consumed just as i e
wday in t\he form of cumpounds in pig.
menta, psinte, and cosmetics.* The principal
cvmpuunds apprar Lo have been lead car.
bonate, iesd acriate, tead monoxide or
fitharge and red Jrad or minfum. Other unes
of the dull, heavy, pliant, greyishblue
metal included 8 wide renge of items swch

a3: charms, srnamental ebjects, jeweiry, loaded dice,
clamps, duwels, thester tickets, armor, projectiles for
wairfare and medicibes. An interesting sidelight o the
peeude medicinal worth of lead may be found ia an
itemm about Nero. The emperor is ssid te have worn
a Jead plate over his chest, when singing, to pretect
his vecal orgame

The most important single spplication of lead in the
history of antiquity was its use as 8 conductor of water
in (he pipe industry. Although the Egyptians and the
Greels manufactured lesd pipes. it remained for the
hydraulic engineers of the Roman Empire to employ
lead on 8 large srale in their monumental public and
private building programs. Aqueducts, cdisterns, foun-
tains and particularly Romsa baths were serviced by
8 very elaborate system of lead pips. As s matter of
fact, lesd was also used for structural purposes in the
erection of public baths, Some were Jined with aheet
lrad mucs. in the same manner, although not for the
same purpose, a3 X-ray rooms in moderm hospitala.
Evet the private dwellings of the city of Rome com-
monly received their water supplies from distributory
systerms through pipes of lead. There was little or ne
danger of lead poisoning in Roman public water sap-
plies. It seems that there was stable organic matter in
toe waler which formed a protective coating is lemd
pipes, and thus prevented plumbo-solvenc:.® Rut, &
few ancient architerts, considering the passitility of
plumbism, preferred earthenware pipes to deliver water
for home consumption. Vitrevius in his De Archi-
trctura contends that “water is far more wholerame
from earthenware pipes than frum lead pipes brcause
water seems to be made injurious ny lead . . . Thus if
what is prodoced from anything is harmful, there s ne
doutt that the = “ug itself fo aleo harmfal . .. Erge, it
secmns that water shuuld by no mesns be brooght (via

At Pimtsctiy Prusasien 100 19 werd By the ancient Roamsne for
rundurting watet, latia inwripli m wd middle popr indicetrs it wae mone-
Loturrd dutimg the triga of the Smprtut Dumnisn 1539 A,
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lead pipe into the home), if we wish 1o have it whele-
some."?

While eartheaware pipe may have been preferred In
direct lines to private homes, Bcvertbelens, the use of
jead was sc widespread in water systems that the Latia
word, plumbum, for lred came o meat 8 lead spout.
It is from two conmnants in the word plesbam the
chemical symbul (Pb) fur Jead i derived; and it is
from the same word that we get such rich and ister-
esting English derivatives as: plumb. plumbage, plumbe-
sur, plumber, plumbery, plumbic, plumbifervas, plamb-
ing. plumbim and plumbous.

The pipe indusiry ia arcient Rome was & prospervus
and thriving enterprise whervin was found the first
succersful attempt in Lthe history of technoloxy te de-
veivp and produce 8 logical eseries of wasndardised
preducia® Lesd piprs were fabricated ia 18 standard
sites and normally in lengths of not lens than 10 fert®
The pipe's size, however. was Bt determined by s
1.1, or O.1%, but frem the width of the leaden sbherts
before they were placed on 8 shafl or mandrel and
soldered. Thus a pipe made frum a plate of kead 40
inches wide would br catled 8 40 Inch plpe.'® After
the sherts were fAitted togvther and weided at the join-.

ing with a lrad-tin alloy,'! the pipes tock on & pear-
shape rather than & reund ferm.

Much informatior about Roman pipes and fittings
ls contained in the technical treatise fiv Aquar Ductn
of Sextus Julius Frootisws, 8 Romaa water commis-
sioner from 97-163/4 A.D. It is from this man that we
learn that whiie there were 28 standard ajutages, saly
1§ were in common wse.'t Although lead was used for
pipe. the ajutagem, which rexulated the meassrement of
water, and all sther Gttings wrre made of bronse. Zach
ajutage had to canferm o certaia specificatioas!? and
had 1o be se stamped after a government inspection.
Froatinos motes in his pubiicatica that “care mast be
taken, as often as an ajutage is stamped, alve te stamp
the adjoining pipe over the Jength prescribed by law.
For then enly cua the overseer he buld fally responsi-
ble, when he understands that aone other than stamped
pipes are to be set ia place.™1¢

Lend pipes were marked by means of wooden stamps
o which raised letters were cut. Thene patterns were
pressed into molds wpen which lead sherts were cast
thus producing & marking in raised letters. The in-
formativn obtained from Inscriptivns found on lead
pipe products has shed light upos the water system of
Rome. Inscriptions wvary in that the eariiest, dsting

Comimas of Lead budo.tmos dise somen
Mivaiat Himetrar, Spesagforid, fllmee. N1y roum io lised
wih & sheet brod The colwrsae arv sles tmed wih oheet
rod, » the wolisv arr made of conder bio | lrod condnichea
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from the Ayr of Augustus, merely show the name of
the emperur; whereas inacriptions ol the second and
third centurles usually contain the names of the em-
peror, waler cummissioner, and fabricator or alare who
made the pipe. In particular cases the markings found
upon pipe servicing private estatea often give the pro-
prietor’s name. and in others the capacity of the pipe
is indicated.

Epigraphic evidence is 2730 of saclal importance since
some markings, for example. reveasl, among other
things, that wonren were not confined to the home as
they were in Greece. In fact, they apparently had, if
we are to judie from inscriptions, a great deal of free-
dom in the world of business. Women owned and oper-
ated small plumhbing shups and fabricating establish-
ments,ts with slaves to do the work., Pipes, brwever,
whether fabricated by publicly owned slaves or by
private contractors had o meet the apecifications of
the Roman Water Board

It is siy—ificant that the Komans dexpite the need
for huye quantities of lead pipe, expecially when they
had achieved standardization of product and parts, did
not develop a factary system hased upon quantity pro-
duction. The small shop system remained the dominant
feature of Ruman commerce throughout the history of
Rome. After the fall and decline of the Roman Empire
there were few revolutionary changes in the batic uses
of kad nr itx methads of fabrication until the eight-

A Lasesumioes Civumn e hading snd unlnading wraniom
furl bt @ mulivm 1racteot hiacts wier the coee” sunk beneath

i groand.

A NerCaur s Kiaant as 8 begpine it tlight. Lrad solplude
iv ved b micsilin of this tyje (r the coalinuie perasure.
rient o walee capee in the carih’s atmosphere.

ernth century. The advent of the mudern factory rys-
tem in the nineteenth oentury was marked by rapid
changes atd technical impruvements which renovated
the processing of lead and expanded its application.
Y, the est important and phenomenal technological
advances in the use of this Jowly metal have leen
made within the twentieth century. With continual
and increased emphasis upun chemical and retallorgd-
cal research, lead. an »ncient dull mineral has taken
its place alonyside such rumantic elements as strontium
90, technetium 99 and ceclum 144,

A» sntiquity found a plentiful market for lesd in
the manufacture of pipe, similarly, the United States,
the wurld's larpest consumer of lead, uzcs considerable
quantities of lead for piping Inatallations in homes,
hoeptials, laturatories and facturies. The greatew
American economic demands, however, are o be found
in the production of storage bLatteries, antl-knock com-
pounds (tetraethyl-lead) in the petroleum industry, and
sheathing fur electric cable.'® These thrrve uwwes s
counted for 38°: of vur total estimated lead prduction
of 1957. Other important lonnage-wise consumers in-
clude: paints, solder, calking lead, and ammunition,

A Tl ma e gt

At tat £oaa -2 il st @ o oot ikl ot - ot i N Al 2 e




o

e gy TV e

i daigi L

o

aade

Recent technological developments have sprned new
fields for the application of lead Just what effect any
one of 11l new ures may have oo industry ka difficult to
foretell. But the most revent literature and bruchures
on the lead industry optimistically point to & steady
increase in lead consumption. By virtwe of Hs hixh
density load serves as an efflicient protective ahielding
against X-rays and gamma rays. As a resalt more and
mors jead is required in our atomic age for the con-
struction of jead lined hospital X-ray rooms, as well as
the fabrication of lead shiclds for nuclear reactors!?
and various ether gamma shields for educstional and
industrial research. Some other mew uses, perhaps mot
as glamorous, but whick may camse the leaa industry
to operate at & higher rate of cspacity include: flexible
Jead plumbiag connections, antimonial sheet lead for

roofing and flashi teaded porrelsin enameled pred.
ucts such as steel and aluminum, leaded glass labils
and s, bead bilisers ia vinyl plastics, and

rechargeable dry cell batieries to power electrone cir-
cuita.’i*

Lead’s importance to sur moders way of life should
act e Underestimated. Sts use in industry hes and
will continve 1o centribute much te our s.andard of
living, and uently eur fc well-being. In
order to find new uses and expand pressnt applications
the lead industry recently completed a8 survey of lead's
tesearch possibilitien.'™ The its of this nath

were se faverable that jadustry has embarked this

Jesr gpon one of the larpest research and market de-

velopment program. within the history of lead.™ Thia,

of course, indicales that scientists do ot Jook Bpon bead
83 an ancicat “dead™ mineral that has outlived its use-

fulness; but rather, conaider it & metal of the future. @
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Distributed by
Lzap IxpUaTRIES AMSOCIATION
€0 Esxt 42nd Street :
New York 17, N. Y.

Reprivted from “The Science Counorlor” Sepl. 1988
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LEAD Helps Put New Sound “In The Round”l

The biggest news to today’s listening world . . . sterro-
phonic sound . . . frequently deperdds on two small cle-
ments of lead zirconate-titanste, a newly-developed
polycrystalline material. These elements are the hrart
of the new ceramic sterrophonic cartridges thaf are ex-
peeted to revolutionize the record playing industry. This
same malerial can also greatly incnase the opesating
range of misile devices, snar tranw.ucers, ultrasanic
deaning equipment and many othet o3 wtrms

The superior qualities of lead zirconate-titanate which
make it ideal for stereo are principally its higher eloctri-
cal output, its campliance and its mechanical damping

ability . . . fratures desirable because of the greater com-
plexity and delicacy of the pickup system. In many other
applications tob, the special propertics of lead com-
pounds give them values that cannot be replsced. There
is no subslitute, for instance, that can equal lead in
ceramic glares. Nothing clse works 30 well and lasts so
long.

1t will pay you (o investigate the costsaving sdvantages
of lead compounds in your products. The facts may be
found in an attractive, informative hooklet called * Lead
in the Ceramic Industries.” Why not write for §t, today.

k_.ry\:f:‘/ Lead Industries Assoclation

60 East 42nd Street

New Yorh 17, N. V.

Gz Rely on LIAD COMPOVNSS ~ bey to briter crramice
CNAMELE ¢ SLASS <+ SLAZES ° COLOES o SOGILS

Guned shertewsl prepovts
Hugh mnde af relractuom

¥ rondum trem cobe lassmm

‘Ameticon Cotamic Suciety Bulletin'. November, 19358
‘Ceramic Ape’ . Novomber, 1938
Ceramc Incdustry’. Docember, 1938

Coramic News', Decomber, 1938

= TN

gl

.“

T O R P ey Y

N 1936.02



