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LEAD INDUSTRIES ASSOCIATION, INC.

308 MADISON AvENUVE
MEW YOAK, K. V. 10017

MNLIrNPEg ~ 4208 COOS 018
8 bote

January 28, 1965

Sublest: LIAD JOIXTS DI
CAST-IRON S0IL PIFE

To Henbers o;'tho Lead Industries Association, Inc.:
(5%

Attached plsase find a reprint of an article entitled %iill
Caliked Lead Joints Ulithstard Hizh Teaperatures® trat afpeared in the
December, 19& lssue of PULBIXG, HEATDIG, COCLDG BUSIXESS.

The articls 1s & report of the research on cilked lead joints
being conducted by Frof. K. A. ilatzooery, Purdue University, lafaystte,
Indiana, under the sponsorship of the lnternational Lead Zinc Ressarch
COrgardzation.

The article has been reprinted by L.I1.4A. in quantity and will
be used to hanale irquiries and for distridution at our exhidit booth
at the Plumbers' Cocvertion.,

Coples are avalilable to memders in quantities up to 25 free
of charge and in larcer quantities at our cost of 5 cents per copy.

Sincerely yours,

.-
.

d
/ 4 \i' ) ¢
//g/ﬁ.,';z/" (/x*‘.-.’/ < -,
David H. Borcina

DB:s0 Secretary
AtL:
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Test 1o vred » ity of Coted mad el wor dirqeed to b p/<a'e ond.t i sacountorsd In
Keld mvioienens Prel. Mertgomery & thewn (910 'dmg weler prevwre ond ompe dhwe durng itvdy

Will Calked Lead Joints
Withstand
High Temperatures?

The antwer is yes, according to findings of a new
research study. Tests show that lead-oakum

joints in cast iron soil pipe withstand
temperatures of 170° F with no leakage.

Here is a condensation of the paper presented

st the 1964 annual meeting of the American
Society of Sanitary Engineering, by the man whe
conducted the study, Prof. Harold A. Montgomery,
School of Technology, Purdue University. Sponsor:
international Lead Zinc Research Organization

] Sivex mroer Tug Cihvil Wer,
rad cakum pnls hare bwen (b
pred.w.nant chace for caal irem
bell-and epipd supply and waste
L U R Buorvas of Mines rec-
wrde show het over 50000 foee
of load are e ueed very yeor
in thas appinatica However, b
canee of the increnn:ng trend te
ward sutamals speiammve —whych
reguire high tecsprraturve and
inctensed vuiimes of waler--the
rfxtiveness «f tEa pbdint in vaste
sys'ems hae bevn questioned,

To establish engiaeering data
wh prriarmance of jrints al ele-
vated temperatures, for the guid.
ance of the péumbing Industry,
the Internatrcasl foad Zinc Ree
searth Organication sponsored &
research pregram Primary ob-
joctive was ta comfirm, through
labesent.wy towts, that standard
lead calum join s in saphaitic:
crmted cast.iren sx! pipe would
et beak gnder high tomperature-
prowsure Ructualiune ROWw encoun.
tored in &omwetic applications. Lay.
ols of the three prime test criterta
~—temperatures, pressures and vol.
ume of water— were deliberately
selerted Lo ercvnd normal field con-
ditiona in erder to provide &
strong safety marpia for epecifica-
tiom.

Three stasdard joista — leed-
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Te tved cobom sadsnge ¢y .ml
diy yute ard wed b i, s
vt sard in Ao tewts Thn the
fanste of tee. M o Rmai sef - ue
B oo teaf por A Ve . e.eg
Cote f4nd- AL Bere (e tud

oot tartod wabum jon's @ IN
oot tamiuvaticee of )i ¥ o
10 pod W, th wu abage wetey (e
teel crandil) on wovnd.

Tarrrd cabem 10 vopwrear b
sagie otrand dry art wbi'e ale
wtadet Digh tempwestors (viwece
tcadithns

A tvgealed Watloern) defimt.. o of
1 16 oY priw poinis, due L ther
mal ¢yching, dwe nd appwar U
rthare Walage ia ctandard lewl.
tacred rabum jante

Vilizing  atandard practoes
Vrod tarred (adom p Inte AN -
cv@sutently peid. .od Bhnh wil
Weet Lhe 3 reat maperty of sworuw
lomporatery and peevs e ovowls.
tria without wadape.

Pipe cratisg Apprars to e 2
siguifcant fartcr I lombage at
bhigh tempwesturen Further teets
ot sncrated pipe are induwated

Thile 170° F o the limitiag
trmpetatnre (e irad Larted v@bm
pante in cveted pre undvr the
teat cotetitions need. it 16 exlrree
ty remecte 1Rat ia cunventraal i
staliatinns thers would be & »uf-
frsret Vidume of ¢ on Moller waler
discharge into the rystem 1o rosee
Jimt temprratare ta 1707 P,

Joint Design for Test

For the trst & cr.arentwng! lond.
tarred wahum jant was weed, The
test jrints were peepared by prar.
ing and calhing 10 the comyentinn.
al manner, with twe ) ngths of
& service weight, single-bub, erat.
of cast iron pipe boid in & clamy
ing Jig in & vertieal preition. The
brttom pipe rested om & mecrets
Bor which gare selid backing e
the calking.

Care wes taden to conter the
ppignt in the bell sxtions, and ta
wbtain asie! alignment of (he tun
pipe soctions. The theve strands of
the nehum were separsted and o
oingle strand (3," ta 'y~ in diam-
vter: used for calhing. This e
standard practice amd facifitated
packing of the cakum Armly in
riace. The rakum was 1aid in the
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Test sptom. oen ihomatcoly, pormitied fow of e-rhee het or cold
water Hrough tost pecmen. Tivee-way velve fover conter] sorved ot
e bey contrel valve i folawng precedure for toitag the et

1° te 4" of space was lefl fr.m
the rahum to the top of the bell
Al parking was dune with stand.
ard yarsing asad calhing irvee A
hamsmer wright of |4y Mm wae
word with shuwt, sharp euings t
do it cading. In making jdate
white jole nas the oot difficult
“f e thevw tn pach fArmly. The
tarved wsdum and the single
otrand drv wsbum were equally
cary to ok [oad weed for ralking
met the rvquirements of the
Amrrras Water Works Asexia.
tima, Spwx 1fixatioa (600547,
Moiten lred at 2 temperature of
brinven T80° and B23° ¥ wm
prured into the joint wntil level
with 15 top of the beil. The inner
tirvle was calbed Arst and then
the smter cirrle, A second cafking
pass was made vA vach joint tn
assure an oren ditnibulion of
presaure srvund the joint.

The Test Equipment

In denignating the tont pig /ore
photer, rigid clamping of pigw
ende ®was provided tn prevent
bngited nal movement and simu.
late & very extreme field conditibm,
Laters! mosement of the pipe was
wA reatrained and averaged about
17167 at the jint during each
therma! cycle.

The accompanying diagram
showe a schematic of the test sy«
. Tt ke A . p

cthet hd ar vdd water umder
prewcte thivagh 1he teel opori.
men A three may salie  tadlom
conter} served s the bry cvalrol

Prewsute and tempersture were
recveded oa gagvs koated brivers
the thtereway valiv and the tes!
spwxithen The pressare page and
the thermewarier wore cherbad and
ralibrated so that they megld o<
curntely induate the temprrature
and prevaute 8t the -aat. Promeure
nas contriled by valves wva the
diecharpe end of ench e crrcuit
Hit water was reeyclod, coid water
disxbarged to drain. and the fem-
priature of the water cuatridivd
t1hrough the stram heat euchangrs.

A Nt water heater was vaed tn
bring the water to withia & fow
degtees of the test tompwrature
Control from that pant waa rapid
and praitive. Hiewd <l from the
pump Was nevessary (o prevent
eavitatin in the 200° F.plus
mage of (emprratures,

Testing the Joint
Test pricwdures were aa (ol
Jows:
(1) Fill teat system with pam
temperature water at 10 poi fur
20 minutes 1o simulate conven-
tional, on-the-jub lesting prore-
dure.
(2, Cireulate it water at 10
pai until the joint reaches test
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M




LIA17895

i arin v St

e wat o leme wAm e

switrt eutfory A the bub by o
tewrgut b

Yo teiniddaie giowm lesmgura
tuic wet-« it the srolowm fo0 te
P the 4 water and 1irvvilate
witi] the pani toas hes tiam (r
pevateiw

4 teat.aue to toa eltegnate
Mt ant cried crriva o woter a0
Pl catd T8 aviien are empleied
“ alif e WAk o,

The imitial peesesio vl i@
the pant assermit. a4 the oot 1
Gmtalod s the de 1ot @ Ve b
term me Rhriher 1he pant ¢8a peve-
sty Lght yndee the premribend
preseare. wauaily ) e Prowsures
wserd mese 10 poi (e tha olaadard
pinl artiee

If a leah mrucind diriag the
ool poriwed. tms hing wee dwr @
pace un the teat rig and the p.at
sgain prossutived §f the pant leak
wd .o mas tv,m ity tdrg i fand
prrsdure. A recalhod junt that o
promanre LEhl i« s pod a0 e
1hat e prowsure tight on the initial
eaiding. if e Arfects that cosee In
el toaks aie prisent e R ae
etocked Rube, ot

A ccdnpiets tret rum of 20 cvolen
weld mesan the joant was under
1eet peracuty of 10 gny lw € hete
and 48 minten had renched man,
wum ateral detntin 29 times, 3l
had underp - ar therma! cyriing 29
times The time r1ejuired after
water temprratote wae changed (g
the jpt ta resh 1807 F freem
veadn tempwrature 1347 Fi, wae 3
Mibytee, 45 sevravde imdong Vi,
P 160 F bk teo rroan temper.
ature, wae § sunutew There uvre
8 few exonde of sarativa from
spraimen tn specimen

Test Resity

Lead-Tarved (iinm Jonte. Toots
shaw that the lwad-tarred aabum
pints peoside svelient perform.
ance at & temperature of 170" ¥ at
10 pai. Addilional teala widestoben
at 180" § a¢ 10 pei, showed cwn-
cluenrely that this was tas Mgh &
temperature,

The loaks st temperstures abmwe
170° F appwar to be caused by the
sofiening of the pipe cnating. In
almret every instance of water
leakage. tar secpage Arst accurred
at 1he leak sile. Un some pie the
nating s uneven and lumps . Leaks
wemiid cqvnr in such areas of wxceas
catiny. At a surface tempera‘ure

L2 TE SR B T

toibd: ard 8l 108 | the riwling
ton te meaed alowtl gider Foged
peeconce 1t wae ales Wedod 10 Al
teete + uelatest mith untaris t rud
W Who N e lades sabam ar De
wanee of tar, thal lai se—yape v
sutred Arst. which lends sretrime
ter the Lulief that the pyw  ating
1o a factiy in teabage ot high trm
jotal e

Qb tiComal testing ladicsied that
the j-int wi!! withetand higher
peesrctrs ot 1707 F Xeere st
sims e of the rad taired abh .
hate Lawn heid at 25 pai {oo fwtieale
of (e 3 to 120 misutes »itheadt
waking Thus, temperature wd
eearcre withan himite — apgoers to
e the critical factor.

lrad Single Strand  Veg  Iute
lawte On 1he Sead-singieotinrd
dey jute punt sevies, fadure of the
ranta securred within the fret 18
Cvian ol the trel al 160 F laake
wenid ueually swrur ot the o.de of
the poant that was in temerwn duting
the Nt cyele There mae mi dvénite
jatirrn  aever, a8 fo roactiy
where the ek would arvur -« the
numbwe of lwaks. The inede of the
ptnt. homeser, ohomed the mwwt
wale

Lewd WWhite Jute Jomnt In leale
o0 lwad - abite Jule )uats, the failare
of the joant accurred with n the
Arst 1icyries and on the ot wao'ey
wvicle at 168" F Ovnce water soepage
started um the hd cycle. ‘wadage
inc ressed progressnely There was
nn apevifie pattern for leabage.

Soq Mecwrements

Sag metrurements ere made wn
& number of el pipe specimens
placed on bnifeedpe suppuris onl ¥
amrt. Sag 8t 1he midpoint of the
punt was measured in thausandths
of an inch by a dial iadicator, Tosts
wrre conducted at 70° F - 47,

The amaunt of sag varivs from
spreimen o specimen, with an sver.
agv of 2918° 1a 24 hours, but very
little sag from that time an. Tn
ahtain etiremely acrurate reeults
wenld necessitate Anding the erart
axial ronter of the pipe sssembly.
This is difficult, due to Lhe tolerance
allrwrance of the sail pipe which
prevents perfect joint alignment.

The sey muvement stups afler a
relatively abort time so exacting
Nieasuremenls are nol sigmificant;
pasticularty in view of the faxt that
sag test specimens were subsequent-

I T T P AR T

tute o amdilicaa @ith ko inilial bab
sty The Wilocal mrroment vechy
the prvvaucs temqetatute frel for
srirwcbant that undey sag trel v
ditiiwes giol tha Benyran( Bet ¢r
pratond wis Lo 30 Limee w1l h -l r00r
ing Wrebage

Moling Good Joints

Carweal'y, the bad ohnid bor
cnibed hand senwgh ta Ju seatedd
frm'y wa Lg of 1he wabum ond Lo
Fral'® Feaki s sgaitml Lt ol
and spngrd oot . we of the g je The
ad teng shenid be St |7 in
deghh f7.0m 1he sutfas f the Lell
and e well el j0ts the ca'hing
grsar The rad revens (s Bk heet
f meetond at Petoosn 00 § and
A2 F, bt il nadon Littir o o i
letomy whother 43 e ca’bed 00l oo
e Caiding the inedw sntra of
the pent vl sevita prvievelds

Carefu) widamench.p ohnas’d, of
s, e werd 8ith 4 janle, oo
pcia.ly eten A g temtwralarw
srealitpns are ARt ipated Wien
Proget Lo haigues are atiised, any
yualifrd plusmboy wi1lf hase o dif-
faity In peodecing ek Uight
Jremie

A peime rvasideration la tn in
tare the whum (0 poched Srmy
std retly ta provide & Tund seat
fe the load and prviest it from
wading dres below the lovel of
1he b ubwa the vod is calhed

Ao, the pepw must ba of ssund
Reality with Bn pin hodre o Llmwe,
w.ith'n dimetmwonal tolvtame and
"k a8 nen coaling.

Furthermare, calums st be of
Sreed quaisty and teedily workable
Very hitthe treable mas encnuntered
in this phasw

Maren.vr, assemidy and calking
of the pant Mmuet be done fArmly
ond eren'y = (he prevantes induced
10 caVing (e rshum and lewsl are
meniy dietributed within the pant
ta gweront (he gt Bulbs from crark.
ing. Pirally, the lead mast meet
trnegnigrd standarede foe calking
trad, aurh g (ha AWWA sprcifica:
tun,

Tempercture-Rise Time Log
The timse it Lahen under lest enn.
dituna {p the pitw 10 reach test
temperature ia of the uimeml sig-
nificance from a practical viewpaint.
For erample, (he time invedved fue
the juint o teach 160" F was 3
minuten, 45 seconds | to reach 200
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tity of water Aming thnaugh the
i weid te spprot.autely 100
grem ot & 10 hood, or J00 grem ot
a 0 head. lo ccamgately Ril the
pipw and gt (hr same oTrt as ob
tainord in the tewt. Trot conditime
wnvre soch that the pipe was placed
ol a W' argie »v Val the uh .o
10 rr surfae would e (n cvatact
with the honted water, under pere.
sty 10 this way the mrel wnvrv
crnnd itinme were wblained.
Furthermge, it s wahibety in

Mmoot inctallalions that thers w-wid
e & grval enmgh ved .o of water
d.whargiag (s a vystem ol trmmpery-
tuty 8 ctrvas f 170° ¥ (o beiag
the lemiwrature of (he joint iteeif
op tn the critcal 170° § pmint and
taisw the preasure te 10 el

fa vwe of thig even Vhemigh &
1707 ¥ lLimit rveslod from thees
apwetowate, It by s mwene indi.
tated that bigher temmprrature wa-
1ot (AR Mok bt trderuted wnder arry.
e ennditions.

E PLUMBING + H4EATING - COOLING BUSNESS
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Reprinted in U.S.A. from the December 1964 issue of PHC

for LEAD INDUSTRIES ASSOCIATION, INC.
292 Madison Ave., New York, N. Y. 10017




