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LEAD INDUSTRIES ASSOCIATION, INC.

808 MADISON AVENUE

-~
NEW YOAK, M. ¥, 1001
LS PnnE ~ 4834 COOE 08
o Saves
August 6, 1964

SUBJECT: Reprint on
Lead for Koise Contral

To the Meaders of the lead Industries Association, Inc.t

The enclosed reprint of an article on notze control frem
Aperican Clty was prepared by the LIA staff after discussions
with the editers of that pmeszize. It sypeared in the June, 1964
{ssue and several dozen requests for additional taforaation have
been treced to it.

Ceples of this reprint bave also deen mafled to Our list of
architects, bullders, and cortreactcrs (atout 12,000 {in all) and
will be aade available through the "lesd Litrary” in the next issue
of LZAD,

Additional coples are avalladle for your use. The first 25
are free ard, in bulk, larger quantities may be had at our cost
of $3.00 per 100.

Sincerely,

Cttsndzo

KY:dd
Inc,
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How to Stop Noilse

By BRUCE PADER

.. Tochmncal Services
Lead Ingustres
Assoc.aton, Inc,

Bwp lor a4 moment snd leten
What do you heer? If you are tead-
tng at home, probshly nothing more
than the dishwasher or irlevieian
But if you sre i your effice, you
probebly heas street nolse, two tele.
phone converselions in neechy of-
fices. typewriters clacking sway, and
poauhly even armlormers or heav—
machinery on some other Boor. You
way have been unconscious of the
%olse unll you Mogped o listen
Wt these background moswses have
been vying for your atteation fn.
troducing ecrors in your woek, and
sendpepering your nerves

la & recont article, Time maga.
sine quoted the Air Force's Dr. voa

Gwtha on nolse, “It impeirs buth
manual desterity and sccuracy.”
Mechanics working neas howlng
Jta for example, wors inclined W
rush through their job. gcttang it
done rather than getting it right
The same atticle cites & study by
the Avtna Life Jrwurance Ca When
Aetns improved the acoustie situe~
tlon in its own offices—

o Hypiis® srren wend dewa by 9%

» Mochine sperstens mede 1%
fewer misiabos

o ompleyes turnever dropped 4TH

o sheeatgsism decrvored 37.9%.

Noise need not be desfening to
be & serious hindrance. Offices nred
tetepiones and typewriters and in-
dustry depends on dynamite end
diesels We make more nowe than
sny previous generationt in history
and every 1ew mechanicsl aid and
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technical advance sdds 10 the nouse
foed. However, we an cuntred it

Mot people know about mate-
rals that sleordh nowe. “Acoustic™
ccihing Lles, carpetng heary drapes
snd overstufled furniture ek wp
mxsw snd reduce it by cutting dowe,
echres. Oldly, Uswugh, wrry few
perople reelue that thete arv other
sawthods ol nolsg control—end sme
of them are much mare effective
than sheorption in dealing with the
most Common hoise probleme

One of the best noise el
measurrs consists of bincking the
paths from the notse source ¥ your
ear. To build 8 good noue bluxck,
wall, make 11 Jimp and heavy rather
than sufl and light. For example. »
sheet ol lead fui) only 0008 inches
thick produces the same offoct a8
& sheet of Y-inch plywood, deepite
the fact that the lead lo lighter than
the plywood (about % pound per
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Foa 3 Woreramisd suliww srd thomtuvs asn~

vrverl shelt, but thas w tanfeed o relstnely
wmall veswle A varwty of tank deorgns
wing harorg lead hamge have pven saliee
fart. oy serrvwe A varety of seppeet mwche
oods f1f derfet \remele have heen devekoed,
of whach the wee deprads we the tank
droin, site. Ayl the prgreed weagr Lot
sluevts ean be soppurted <@ o otee] of wirvden
shell by large rut oteel wasbery aod round
bt bolts e dimun m Frg § The et
waslat dutnisstes the hod over & larger
arrs than the it alooe . sutmrquently helt
and wacder are covered with a lesd cap
buyrnet 1o the Linung

Strapping. [0 drep tashs. o under coerdy.
ty ove v olving Sortuating tetmperatures of
biglet strvesrs and wibratrm. 8 senres of
weitesl, and eemetumes bodpeotal, steel
strngm ate uerd {0 supprat Strapping 4.
siets casrnlislly of supportiag the lesd sdeet
sgaitret tlw otevl shell with £at steel bary
fastencd at frrquent istervale inade the
fracd hning anl throgh 1t to the outer oee!
shefl Thee strape are covered with stnpe
ol tead welied (o the lead Lining on esther
sblr. thue [rerniing 8 continuous, ressstant
leard curface (4 the corrosive chemicale eun-
Smmeod

Leod Bonded Viwoth

1o additrn g W the lead Linngs proviamly
drcvocrd, kead ran o lonidand direetly (o
16a aref otee! {of uoe itk coaramive chemis
cale, jartrular y i high tengerature peuts
eocs The thacktees of the bone genruely
bended layrf, dejurtaling om (he yor, rangre
frim Yy m to 3 in As relative mdam
brisern the (o0 mntale i conetrained by
the piestre fom f the lead. sch linings
are recatnmended elaty (1) The Peactun
Yroael perates under sacuam, 1N Raped
W ®wrde leswrelufe Vanatsas orcur that
weald tause (alicor Al strvma oo a 18
bame Liawngs, (3 Connd beat tranefer char-
scteratics ate teqaited, 41 High temgera-
turr pwraing o reawztial (beoded Laega
Wili et ereep st treperatures up to 450}y,
3 fagtimestht nestiwon, ae i tal) ves
rels, m Pequired, and 18) Vilestia and
tepeatnd sherks are rangatered

Two metbuds of butniing leed haings co

Shoet lood
20990 bovned
‘o ba-ng
Yvet —od
Shoot lood —|
hcag
— Qowand
seoel
tof worher
Rovad ~o
deod .
bo'nd 1 &4
bom suhide
%
.
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v, '; .
a
1

N

P ¢ Button-type fastenag of chort had hning
0 steel structre.
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ool are W Fiemcq wae  that 0 begrning
bat ar-d rosting The critmal step m Ledh
Wetheods b 4 ateten of the tase wwial
ot’sre bwlide te e ling The woual natisad se
e tiean the ol initially by shad Ligsting
o s 08 wvirline eoluy Pobhang
weuaily wrth 10 put ettt eullurme aruf,
e certiray ywd Pluiing »ith e,
s agam thbarie and sadrcnes el orde
o txrtas [ gintary Butcs w rarmed out
Juet felore Lbeting

Tre chsrnt natled of lendug kel to
Hevl the Pern ey bar metdod, 1 partey-
larly wwefal e smail a2ess ad wrgaler
shews In thee band (qeratne, kad o ap-
pland to the prrpaned wrlace by mxiing
fres & " burmurg Nar” yung 8 mansual Larn.
mg toreh A ob. ied (qeralie cas cbeck the
bod brliov tcatinuing Lo cones the surinee
with s laver f lead aland Y14 @ 2k

Costing The wned method of lueniing
kot o aterl w e Sewnt aad reistively -
eyjunerir Alter the otex] has Levan chaoed
arad Pavei Bmasten bead o carefully puaned
@ U cariacy Altet ¢sading the stevl.lred
Matr = olten trilrd 18 & arestamal rolle
g muil L pedure grain e and W ncrrase
drnaty The jlale w sulwequestly foevad
mto the deoitvd olaje

Sgrayed Costmp. [ o2 nwtings slw may
be ajguimrd by sjenying lead wire » fed
W & spray gon whach melte te natal and
blows it weto the v tfare U. 1o catnd Srce
Uete 1o o thar.cal o) tetueen tle wad
syl baee mrtal the latter s first sanfe
blasted ¢ Abere e rouglened and eleaned
to peoraule ol mwchanical anchorage for
the roating Pisboles way be aunsmuand by
prening e surface after coating

Leod Acid Brick Conmtruction

As importast method of chemical cvee
srection shach hae bren devieed to fesset
the mucat ety craditions encountered sach
s the hanilizg of eorrumive slurnes and
high cpersting rmperatutes hase Jed to the
development of irad srd-bexck construction
g lend-hined steel shell with aa serd-brck

wheiithe. ot ittt cutin
(L XY+
Sbovige -
"o [ T
ooy }
o= . ‘- ..'o“--..;q
Ry A
> $400t o= beneee

Net boay

Beof 0t e? comr s
:“..—_ 844 proet ey
Souut Loored cronr
renderd Sow
Gorea
]
o0 ot bume

o § Ardtvet basg wih wprrvmome brad
Wteclawt o homwra] toade

wmeat Lmng 1hig 31 Thaa type of cometrue.
Ued bes preaed o flecting i o ot sunlat
of imetaltatsam sberr bend aluae o wiicr
matetiale of claruwal cotrgctan have
tesm madnieate Wike fhgcrly devigned
s tnetalled, they will petform adnurally
Wit the msnl wvere C@ditan

Brwk lmmge have execiont cerasa e
stance but catund be uwed aline tocayee
they are ewratia.’y fororable materials la
(act, the bret grades of 8. :d-prond brack are
mtrntataliy madr 3 o 4 je° et frroue
ot trrtinal slock tesietance The bead hrang,
thnefver, arts as a membiare betucen the
she il aond the brwel Lining so that any lejund
thet jwrwtrates tie lewk werk will be c@-
[FYL 2 b" Ve Jeud

The pecial roaditias which warrant the
seircton of lead perd-Leck construction are
drersased b low

Hich Temperaturer. Refernng to tem-
peratutes bryond the mechanscal Limits-
Gote of lead the brk Lining priandes aa
meulating layer reyulting 18 & temge rature
grodmnt Craswqurntly, although the tem-
prreture nithen the vemel st the ining may
be anvxubere {rum X0 to (X0 F, the
temnperatury of the jesd membeane 19 well
within Hs mechanwa!l himits. The uppet
temperatute lumitation of this type of coa-
struction s merely o fuaction of the thuek-

AU e Sk dettt e B ey )




g

LIA18085

teap

pe oo ol Hermal 1neulated (nqertes of
e ta: & Lining Pt crainple, tute ofe
rte & fra spplieeations (of sulfune -
roltut duante srruidang fetatxns ®ith
entening tenugwiatures tanging 88 bigh o0
o ¢

Jigh Pressarr or Vacwom, Certain aesd
nenery utite sre berek aad lead-linend and
cqutate utlet vacuune as fow as 028 1 of
wateury al st 29°F Undet thew aa-
diteane, the bewk Laing eforde & uaifom
sgge €1 undet etalic of eytise everditions of
s ad v piv] pressure 8 hach would aormally
cause § great desl of undestrable muvement
of e lead inmg

Abrasion end Frovion. Many vrewls wee
nottuets of agpitatin ruch as oteam pt
Larwrs shuh wradd cause stk ue ervuna
s an unprotected Jead lining A bk hamg
Jeracets the rad merubtane (rom the hung
wiating 1 fleet o the sgitators 8 (hem sty
wtlet altacive ceanditia that may be pres.
81 st b 34 the presence of aheasive Jurtes
In sbbitue packling tanke be Liing sulfurwe
» i martatre ate frequently lesd-brck ined
tes climenate the prmaituiity of damage due
ter catrlve hanling of the vhyecte bring
pror hinnd

Thermal Jasulotion. In s blste 6 1 plke.
g atulartit Sesac] tetigwratyre weil alave
the tessgweature Limite +f the lead meen-
heane. 3 brek Ining v devarable m tle
qetatnm of vrescls with rajud time-tem-
retatute fuctustude 1 the lesd himng.
therely prdaring o atkedly the tepdency
fe thermal fatigw in the bead

Sereve Carvonion Conditiom. In errtan
Caces Ve prrsense oof the btk lavet deters
derlling” and seablcng” tyje sttack which
sorurs aben lend ga exjume] (o the direet
ateer ol croutanatoms ol ssifure serd and
evitair segan chemacals Nockh attack, (o
thanyly. icvurred 18 § tessel whieh fua.
toswred 33 ot cent sulfune acnl plue el
tare st JXPF A ecmparivnt of cotrmicd
poeve nuth pcrs which wete protected by
a Bom ccasrrr o Land turned bigh mlns
Moletrarctung ek andd backed with acvi-
teend rvmnnt, denmmstiated the effectives

- @ €

troa o f the tead arvd b h somalieine b0
the 8;4-ifali &0

In groeral, mhethet of st 48 ofganse
moterial will ottark bed m cewbirat. @
with sllure arul spgareetly b telatnd ta
the materisle gndanty of tach o 1C Neae
lar sutatances varh aa gosc e, benaene,
and Glurne are mt atimine W Jead e
dently the aseistance provided by the acud.
tereh Lining 16 1o reetnet the pwtwirstna of
the fx lar sutatances Lo the teed Lning The
& aj<dar matetigle, intermtieg'y. prtetrate
arvd Lrick very repelly . nevertislem, they
st barmire

f.eod Pipe ond Cod

frad w estreded readily Bt varous
ehajes, and largr quantitws f estrobesd
tend pupw arr eend 10 the buihlir g chemacal,
and telated inluetiany, OSSOV A [
o0 . oplating e truve Bt e Al ae
o litng € Leatitg eoale subtiwrge-d in n e
nenvy redogm

Uee f the great advastagen of bead
poung B bt a th ite &t 8 Presete
ancy. w e sdagdatelity and tte facility
uith whrh 1t can te inetalind When gupw
tetds are tequired atraight pitw may le
tird and jacked with sard and best
[raneg the cgeratioa, the cu'er wall be-
ryates thinnet . gexryvoner of the radine of
the beted 10 leva than frar tices the 1nsnle
Jiatrwier of the prje this cquter wall of
“heel” w0 remliven by “burmizg ™ an
alibed layer of Jead Sharter tadius hesude
may to made by neans of r.tred pants
letmeen sheatt sctware of pape Alternae
tively. 8 vatuty «f pape fAttige may be
grarelaced ae stieh dtetne, tast 2 clercal
lrad or antinonial lead. These ase supgind
in loe fortce:

(1 With swld lead flangrs sekied 10
[-!uv

121 With cant irua of steel slip-< a flangrs.

i3 With vrer-length for Barging in the
fiek)

(41 With plan evde for weld.ng

Honsmtal runs of lead 0 Lad alloy
pipe are groerally cuntinvouely supported

e—
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W sieel o wuamlen trmughe of 1 Hueily
0otat 1w \ed otwd metal dheln Vertirg! none
079 pui> €led oL Irojuwtd terraio sk o8
every 18 ia lrag rems orv peoavied with
erpatena beods If they cpwinte ol high o
Surinatitg Levr fwratires

Tre Uelitnoal metbol of scippeting
pipe hae the dwadrentages that any beek-
80t My Cause damage o e wipge s
Free cspanesos asd coaltzactum atv M-
dered, and the locelnm of any brak w nd
slonys evident of eanly Stcvasible bt re-
post

Thsckoom of ked pipe detrnds o oeve
erel lacton, iavluling corramive attack, ab-
resxs, 8ad prevere WO be hasdied, (or
erample, H{ wall thchoom 1 caleulated in
the usua! manser o arecmmmoda - 4 gives
preesnre, 8iditassl wall tichoem 1 al.
foend W tumpenssts f.¢ ke thyiagh cof-
tomsan of abeason The velwity at which
& CorTost 'Y mutaon Buws aetime the syrfere
of rad 1 an impe rlazt {artce 1o the rate
of cvernexa, bat 1t W d:BuX to evtabluh
8 definite tvlatiomehip briween the two As
o8 iurtration, Teble 2 shows the effect of
metrasng he velcenty of 8 3 pry cent ol
ferse scd sotutcm 8t 3°C (73'F) acrves
the rurface of beed:

Tums?
Yolorsly of Sudniren Rote of Corvamon
Area Lood Sortece nl/nenil v jo-8
L Y] [ ]
[ ] 4]
-
] -

The et of kead pipe may be retonded
by Sesigning the system Lo redire Suw rate
Inctra as much as possible, ¢ g, eliminate
short beods, wee Larget pipe, or both Lesd
e 8 especially useful ohen o bigh rate
of $ow 10 desired becawse 3t ¢an be curved
sad amembled without extza fittinge and
becauer ratruded lead offers & minimum of -
wrfsce {rction.

One of the more intervating lead coul de-

LEAD

vebgaronte 10 8 hogl erchangst eroneting
of (00 et j=twes et Bithm the icley Tle
larget (3w has 0 3 in inecle diamwing oith
Lo wal and m ertrumded fem § pee evnt
sulionasal Wed The ineude popw made of
edt ead w | a 18 diarrater mith a ¥ ,in
Sall at U than pratiens The eaterne of the
et tupe Las been extruded in the shaje
of & 00 (vanted oot Lo provide estrg pupe
port and a'su lo Frtam concentivty

Ritlel and farrd kad puie are oud
i many o) Mome fegaining grester sus{ece
arva Lead danilan] eirctrne tealing devices
hare been wd torvraslully m place of
stram-teatlnd cumle 14 sene Metalistr e
where wnrg oteam s 4. Seult oe hatard. e
or whete electnrity w merjwnsve

Banded and Leod Covered Pipe. Unider
tomditema of high temperstute of eteeer
sively high ptree .ty wtere greatest streegih
n resential, leed-lised steel or cast i@
fope o, praailly, kad.eunered sqper e
tiay br veed Ronling terhnajore umdar to
thame deerribed earinr are wUlied m the
mansfecture of thewe produets,

Ia making bondrd lead pipe & bength of
steel » 8 cirnnnd and Buaed Thea med.
ten bend w cart (8 10 wetune by neating
the pige A secvod meths] wee imetend of
molus irad 8 bength of ratruded lead pepe
nharh w merrtead ihude a pruperiy pevpared
pegre of steel Tra ende of the kad prpe are
seaird and steam pressury appied to axe
pand 8 aguinet the outer pepe. Preseure w
rased uatd the temperature fesches the
posat where bonding oreurs beteeen the
lrad and steel. arded by pre-iaaing the
steel with 8 tha wider Alm In thu say,
the lrad 1 sasd 1o be “reeated” Lo the seel

pepe
lnspecting end Terting Leod Linings
Lesd-proteeted ehenical-processing ves.
sele are aremally inepected fur the presence
of prabeirs o pornmty 18 welied seame on
sheet load Liangs, hairline cracke, either 1a
the weld of the sheet, resulting from fetigue
ot gtress corroen-a, and piaboles, inelusions,
ot buad discoatinuities 1a the case of ¢lad
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veearia Dotecta lalling into sny of e
slve clamifications, elthough Uay wmay
pot penelrals Lhe hsing cumplelely, do
form & poraalial Uusble et Lthat may
shurien he libing's aapectad life—a prob:
joem that can be minsnised through the uee
of pruper insgectig aad tsting

Toutir, Shoetloed Linings. Alr the
completion of & Bew instalialion of e3ten.
sive popa.re on aa old Liring sl the weided
(burned) seanma are carefylly checkad voe
ually by the lead burner and all obwvious
defects corrected Il 1 o necrasary 10 cheek
the puytiness of & lead weld ruch 00 o
butt jcante ti determune the depth of fusca,
8 swctson of the eram con t» trepanand with
8 trepanning dnll b oldsin 8 cross st~
tan. On 8 bonded Lining. this tecr.omque bar
abo been uerd o cheek the nature of the
bund and the thicknewe of the Lsing Ia
nither eame, homever, the test as destructive,
shereas radiographee techniques provide 8
marw eflcctive, Botdastructive test for weld
soundness For closer and mve eraclsg
examunatxn of welds, 8 fuorrscent or dye
penctrant that i drawa 1ato Lny eracks
ot pores by cagnllary actun 10 often used
After the rioene w cleanesd off, the chemical
remaining 10 the nmopetfectune eas be de-
wvehped o brought to the surface, where it
may resdily be wdeatfied, either by a brght
glow under ultraviclet light, 1 the case of
the fluorescent penetrant, of by a distinctve
eolor, 10 the cane of the dye penetrant

Iaterpretation of each inlicatiom w all
smportant. Pescetically all procedures -
volving the {abrication of lead tesult in the
puasiiality of conluson brtween 8 defect
and a nmple surface marking; therefore,
it must be realised that a high degree of
ducernment must euust to differentiate be-
teeen & true defect and » harmices surface
irregulanty.
Tosting Bonded Linings

Acid-wash tests Bave been sccepted s
8 standard inspection technique on booded
Jead-tined vessals for the detection of pin-
hole penetration, surface imperfections, and

-

perwity 11 oull s detoet sutwurfoce favy
Forot, the ent:re lead eut{ace munt be cleaned
free of eny ol ot grease Bline Then o
dilute moivtion of bydrehlwic aerd t§ to 1)
Pt exol scid) e [reely applied Lo the en.
Gire sutfare by bruabung o eweliuag and
o allwed to reman for 12to 24 11 Relowe
the acid e cleaned off, Uhe lead our'sce may
be eaaminnd Ly 48 dnspector (ur oot opusts
o ducolralun, of, betler still, the aend
sehed off with water, and the o.*/ace ale
hand Lo dry and thea be esamures A wet
st inducates erther surface patoety or 8
pinkole that has not peneirated e lead
Rusty discule ration isdicates & patole that
has penctrated thruugh to the stee: Repasrs
are wsually thade v the wet ipots * 5y touch-
g up with ¢ lead burnet’s toreh Rust-opna
arvas afe trmoved and the deel ¢ raned s0
that pew lead ean b bomdend Aftes all ruet.
st indicatins have been tebcded, the
seuf-mash test 1o tepeated (o gne o final
eherk

A secuod methed 18 the same tev? a0 pria-
eiple, but 1t 1s mere effective and w estncted
10 Jest-clad preseure vesscls The vessel
heated by mternal steam pressury o sbout
300°F unti] thermal equilibnium s reacked
At thae pewnt, the steam M turned 8 and
preseure raprdly frieased from e vewel
Alr 1o subwequently admitied and *te viserd
19 conlerd and inspected for bubbias 1f sune
are fuund, the test 1 trpeated After tle
second eycle, if none are found e hining
w sccrpied ae 100 pwr cent boods?

Ulrasonic tests 1nvolving the “ranmmare
sson and reflection of ultrascnic waves Jend
thetnselves well to the Jocation ¢ abonded
srese and subwurface inclusits aod can
aleo provide a umiple pondestne s < mesns
for determining the i-ad thicknese 2 bonded
haings. Two basie methods of .trasonse
inepection bave been used succem/ully oa
boaded lead hiningr: the sesonancs method,
and the pulse ofr echo method,

{n the resonance methed, the ervital head
ot the instrument transmite s .'fasonie
wave into the metal and the waves reflected
{rom the upposite surface are descted ay-
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Cibly i heedrhoore of vttty oo e calie
brataod cathasle roy tule 1o & < al teaidieg
Vima bead 1o v el ta orbed L stae], tr mares
A% et txfectad (nen Ve ateel bond inters
locx  conercjorntly B0 sgnal 14 cbiained
Reall o lowricd atear, e hall of tlae
eryetal beae, vite 6 artalar, of wmibtded
srras, muy v ot jartal fcctua of the
wavee (reem Uhe ‘ate tface sdurated by weak
rignals Mrag ugrale teveal & cepicts
lark of Ineuf, rrger tn area than the eryotal
head, whne outhine raa be canly treced
with the irmtrument

In the prlse r echo method, vibeatium
are sent out thivasgh a simrular eryotal hend.
The prulre travele thivagh the xwtal unul
N ootnkes a Baw and v tefected. wherras
the rest of the naves are! (@ uati! they
bt the cppwaite surfare a2d arr rrfected.
A gk the vibeatn ns are alternate’y off,
the erystal detects the reflectnd plece and
the ime diflcrvnee 18 cutverted electmas
eally (o tradatle indicetuns of depth ca @
Catiavde-ray tube

Rodiogrephic Testing Although, breause
of fte high denaity, kad 1 o rmally ueed as
a watenal fur shaclding againet tadiatra. it
» prssilsie with the highet ra-istson energwre
tamercially availsbie today e oitam

LEAD

(tertical tadugrapde of the had 14 Kot
Preenf elex! vvesr o b hargts ﬂl".ﬂ"‘ gere
oinf e ctuutfae {iavsgm ncivecang fed deo
bevtabic by aiod w ool mutduele

Belowwaces
loed w Mt lodwtry ” New Yub, Loed 1o
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