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LEAD INDUSTRIES ASSOCIATION

Graybar Building, 420 Lexington Avenve
New York, N Y.

(LMAM_JL vy 193¢

o Meaders of the laad Industries Asesoclationt

fubjectt Pelative Werits of Jeead and lead
Sudbstitutes

Subst{tutes harve made haavy inroeds iz the use of lesd
for calking water lines, Ve have been requisted Yy several
meabers to provide them with useful data showing the merits of
lead compared with other availabdle calking compounds, Thers are
nany strorg reasons W lead 16 a preforred calking material, and
t help calkirg 1sed mamufacturers neest the argfuments of sulphur
and sand, or cement gubctitutes, we have pretared A meacrandum,
&2 per COpy attached, on the sudject.

Ixtra coples of this oeaorantum will by wwpplied upos

requeste
Vuy% yours,
Secretary. \
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Nemoreiydmm on the Relative Marits of Lasd and Lesd Budetitutes
for Jointing Bell and Spigot Pipe

Of ths lecd mutstitntes most comsonly encountered,
Leadite, Eydrotite ard Winoralead are simply mixtures of sulpmr
anid sand. They &7 not contain eny lead, Cerm3nt L9 4180 fre-
quently used in certain sreas. 4ll of these materiale maks
Joints that are stronger, haides and more drittle than lead.

Practically eviry pipe lice is subject to ground sud-
sidence, movement or vivetion, Tor instance, treffic csuses
vidration, dry weather canees contraction of the soll, frerrizg
seathar causes it to swell, and tuilding excavations and mazy

other causes Tesult {n sudsidence or other movessat,

Pipe lines that use thesc Jointing materinle are zade
of rigld, and usually drittle, materials thomselves, largsly
cast {roa. If the Jolnts are then cads with lcal sudstitutes,
there 1s virtually oo provision for movement of axy Xind {n the
vipe line. As a result, either the hard jointing materials
crack, spall asd leak or the pipe {tself 18 over-strained and
Treaks, :

On the other hand, leal, Being soft and flexidle, per-
xits movement vithout either leakazs at the joint or undue straia
being placed on the pipe.

Then Joiznts mmde of sudstitutes for lssd leak, it s
necessary 10 rumaks ths entire Joint 1a ordsr to «ffect repalrs,
This {8 not oaly a tromdlesoe and leagtly Jjob, t it means that
the water supply throuch the pipe must dbe texporarily shut off.
If the pine 16 deflected suwificlently, Lorever, to cxuse lead
Joints to leak, simple calking repairs then, effecting & saving
in tice ani expease, ani making shutting off of the waiyr un-
recossary,

Qf far creater sariousness, however, {¢ the replacement
of falled sections of pdpe, The riglid Jointing materials caunse
heavry strains to de placed on the pipe shen ground movesent occurs,
If the jJoint {tsslf does not fall, often the pipe will, as som-
thing must give Lo relleve Lhese strains. Since lead Joints are
flexidle, thay 40 not cause undue strain to be placod on the pipe
and consequently protect the pipe against this Xind of breakags,
Sater works' ergineers may have had many wips fallures which they
blaced ca the pipe. Icvestigation, however, would frequently show
that ths pipe was not faulty Dut that lsad substitutes Sad been
used for joints and had caused excessive strains on the pipe,
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N Rtulative Merits of Lsad
and lesd Budatitutss

Cast $ron pipe is installed wth the expectation that {t will
1ast 100 years or more, Yone of the lesd substitntes has been used
for Joints for nearly that long a period und 1t is, the~efure, pot kowa
whethsr they will be as durable as the pips. Indica®lone are that,
under cortaln conditions at least, they will not. Lead has “ecd uged
for several hunired vears for jointe in cast irem pipe acd mary pipe
1ines are sti{ll in use with original 1oad Joints 100 or more ywars old,
It {s, therefore, known that load will last et long as the pipe line {s
expected to last,

Ths folloving material will sarve to sudstantiats the statee
ments already madst

An investigation at the Inginsering Ixviriment Station of Ohie
State University conducted by Prof, Jokm €. Prior, ia cooperation with
a committes ¢f the iczerican Standarde Association end the Coluntus (Ohioe)
Yater Depariment, was reported in a btulletia entitled *Deflection Tests
of Cast-Iron Yater Pipe Bell anl Suigut Jointe with Snecial keference to
3011 Strensth®, pudlished ia 1332, This revort stated that *uiging
from the ac’iiss of the hards » jointing materials - sulpimur caspounds and
Portland cesent « during t2 tests, (¢t oAy de conzluied that these Joints
would have had e=v:czive leakage well in advance of the tice of parima
oell strain®s It was foumd that «ith & certain daflection &t the Soint,
lead sudstitates lcakod, whereas with approxicately the same deflection,
lead jolnts recatued tight, Canent, leadite and Rydrotite all cracksd
and spalled badly whea the Joint was defiected, Wizeralecd was not
teated ut wourld doudtless have scted {2 the sx3e wey.

A paper entitled “Opersting Zconomles §a Water Yorks Systeas®,
by ¥. &, Wachonald, City Vater Yorke rngineer, Cttawma, Canada, pablished
fn the August, 1932, Journal of ths Anericea Yater Yorks association,
pointed ott that the sudstitutes for Joirts were cons{deradly chenper to
use than lesd decause thay 45 not require calking, Mt further states,
A9 ggninst this saving 1o 128t18d cost of mala larizg, ths engineer Las
to carefully coasider the many merits ¢f tha use of lead as & Jointing
oaturisl., The use of liad permite of greater flexiMiity 4n the pipe
line than most of the Jolnting cocdounis, During ths vest wmer, this
fact was very wticsadla durinz the excessively dry perind oving to the
shrinkage of tho earth, Wg experieaced more than tweatly fracturses
through the transverse section of the pipe Lmediately sdjacent to the
old time riziily made solgot aad faucet Joint,

"The past sxmer vitaessed the greatest mmdar of fractures
in our distridution systea during the past twenty yeurs acd it (s o
et st of record that pot one Sreak occurred 1a close preximity to a
iend calked Joint,*®

In 8an Prancisco, Cal,, §n 1930, & 1€ {n, cast froe ™ve line
with about 1000 Joints was 1aid, Part of the Joints were zede vith lead
and part with casent, I Anguet, 1932, adout 50 breaks cocurred and
betveen that time snd (:tober, 1933, about 150 more, All of these bdreaks
were in or near the btell of the pipe wbere lead sudetitutes had deen used
for Joints, Jifty of the lead jointe vere sxamined and found to be faulte
less. T2s pive 1ine was re-layed usiog lesd Jjoints exclusively,
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«3 - Relative Merits of Lead
and Lead Fubdatitutes.

Large diameter concirate pive as used by the Netropolitan
Tator District of Southern California employs lsad calke!l joints,

8ince the mamufacturers of concrets Dipe rely on lead for the zeces-

sary flexitility in thelr vipe ilnes, 1t seeus adaurd that scme
walor dcpartments use cement or other hard mubdetitutes for lead
Jeints 48 cast lron pips, which is Just se rigld as concrets,

The Octodber, 19833, f1smuas of Caraxical ard Wetallurgical
Ingineering contained an article entitled, *Bacteria Destroy Pipe
Line in California®, It shows that certain dacteria atteck the
sulphur {n Joint coampounis 1like leadite, Exdrotite and Hineralead,
caising tham to becone porcus and fail in a relatively ahort time.
A epecific case of tris happening 18 denrital aTi clearly shows
that, at least under certain conditions, lesd substitutes can not
be expocted to last as long as cast iron pipe lines,




