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CHTMITAL BULLETTM MO, S§

SUAITCTE MATT«IALS OF CHIXICAL
CON3ITHICTION ANNUAL LEVITW

To Nembers of the Netallic lesd Products Divisioms

Attached 13 & reprint of the Lead and Lead Allcys Sectiocn of
the Materials of Chemical Corastruction Anmual Review which appeared in
the Cctober, 195), issue of ®Industrial & Rrginsering Chemistry,®

Included in Wndustrial & Prgineering Creaalstry's® Anrual
Review for tre first time in four years, this is an cp-to-date report
on new Jevelopments in the uses of lesd srd lead alloys in chexical
_tonstruction since 1949, The report covers res-arch progress, develope
nents in ergineering arplicstions md such tachnnlngical advanceoents
83 Bethods of testing linings, asutomatic lead welding and sir pollutica
control,

Additisnal ccples up o twenty-five may be had free of charge
afon reqiest, larger quantities nay be had at our cost of four cents
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Seventh Annual Materials of
Construction Review (1953)

LEAD AND LEAD ALLOYS

Oistrbuted by
LEAD INDUSTRES ASSOCIATION

420 Lexingien Ave.
Now Yok 17, M.V,

Repeinted from
IRDUSTRIAL ond ENGINEERING CREMISTRY
Vol 43, Pege 1118, Outober 1933
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Lead All‘o‘ys

[m KEMPTON M. ROLL, Lacd Industrice Losariotbon, -

€39 Lowingian ooy Now York 1T, N. Y,

Laad te aew tn o free tarket and i recdily aveliable furthormars, & soatinulag

pleatiful supply le sssured. Dwrlag the § yours slace the last *Lond and Lond
Alleye Reviow” bondod load hoo boon arenpiod o 8 procticel menns of combining
the encresion rvelstanse f load with the strength of steel. Load sorvorad wmpper
danilerty sauploe the slartricel soaductivity and greater beat trancler of capper
i the superior serremion charertorietion of laal. Now smd mors rrilobie seth-
ads of tasting short lond liniage snd lead welde for tonpacfortions hove bova put lule
proviice sluay with & pandcntructive mathad for detorting bond disrentinuitice
0 bonded lnod Lintage. lntereet hae bovn roa wehsand la the uer af cage-type shart
toad ennstruction snd la the remlingtion of briv/s and bond for high tammporators,
treshan-cnrrecien srevice. lastalletion of strepped chert lrad lnlag hee been
spovded up by the perfoction of sutomstic stud wolding. The lavention of an
d te furth

pelaging 13 mest ranvs thds b fal-
Tewed by o deveripticn of the precess
o vhich O material of rnartroe
thoa pomdle for cach plece of oquip-
mrat i bronght owl.  Fack sbapier
alee cuvery the cwTodvecas of the
chwenical whea M b bedag wed e 0
Sorbad product or os 4 few o Inter
lntnle material is the produrtes
o moe otlter chrsmial of protec

b (e the By walisg good uww of ks coceld-

sutamatic lood welding’ hine bhas £
In‘l.l-ﬂ-.uqb‘o-uy
= the ¢

TR yoary age In e *Third Asnun! (Denmicd] Eagiseering

MHetortals of Construction Review™ (1948), George O. Himre
of the Natunsa) [sad Co Rewarch Laburntarics prewatad the
ot review devotad e bad and ad alloyc This artiche will
brisg 90 0p o date.

Mok ot sonditinms nre sird that the waws of foad are ammpred of
8 sentinning photdul mpply sveilalie froe of grversevet to
Hrirthans ol & price empettuve VoI sther s toriabe of chomiel
sagiamring randrertion. Torhriral lmgrevenents hare Loee
made ta methode of intalhag Wad for thuet baivge and for Lamd-
Ing el o riard or repyer, thus rossbining in offert the sartudua
wdh‘d.ﬁlﬂnoﬂmdﬂduu‘w#(yd

. Revugnitbem af he tertie of wdag brich Gadng® and bead
mhmmt—h—w Koliakie sad hoe-
Goviruriive maihnde fut tasting bead Rotngs ard wolts ond o
ariyes othad for brating praihls dieretioutivs bs londed
bad Beings ha v buon drvelnped, bold-tovtnd, sad avoplad

NEY DOOA S

Mwhdeuﬂwwmmﬁ
toviond ectitins of sthore wove roloased dave (948

(Ndﬂah‘m\q'n("!'\ﬂwhmwh
Frhet mad rerrrlating Informatica dealing with more tean B0
shoniiale sl tinlisailome of sbomicain Lash shopur b
Gmvied Lo & Weife chvmical of procem and apens wich & beiad
Wnirvdorthn lollvwsd by mmtiond oh predurtha, haisling, sad

L-—‘o.‘ln‘.ﬂm.nyhﬂn—h-,—nu!nb
e, lncleding scids that would nermally woste
hﬂm.ﬂ—h—.—msﬂ“mhhlhﬂm

ersbie sxperhnce ba Uds Gold, a0 fur
0o managicq editen of Choemicd Ba-
roverng, ard the dala from the

“Carreton Forum,™ & tegaiar fus-
tare ta Cheawal Boginarreg, Leo
Saccorded ba previfing mesh aivd aad, for U mast part, -
to-dete bolormatim abrwt applimtione of brad bn U choamical
proress tadedrien

Aleo la 1850, the A1h oSitine of Risgris “Intestrial Chean
oy (£1) was trivased.  The sqthar broaght wp Lo date & bosd
whick, siece e bt priating ia 1728 has brerwns & Handard refer-
sacy far chemical sngiacers gad otiars lntrevial lo ewrest
prortiree sad walorials of rmartrerties for protrslly off bmpor
tast indostrial procesmn It b la Uk book thal & Ratesmend,
familier te many, frvt apgearsd “11 may be mid that K is to lond
that Us rhorui-al indestries vo9 Uselr ucrone ™

An Fnghiah langesge o fitha of Ralald's serelivnt guide on the
wherthen of matovinds of sonstrevting for e wHA twrred v v
prothabod ta 1961 (412 Doginaing with avne of (he PFundoswatal
soports of pecrvaka, (he suthar drrotnd U bafh of the bank (o
taliee of rervesfiag agearte with (e bohavhe of rerices Bebrials
of oretcurting lnctn ting thamirel bad and hard bad, Rocases
of Us heead avge of swverags i pas diffouit for the aather o
provide socmgh inldutvmating, o bt om for 00 buad and load
alleys are snmmsrasd, to srplile mme Mparved Abamabes of
trbavier, Living ap tn Ko Uin, the beeek, karwrver, duse meve a0
04 reselival turvesie puide,

Dimosrtnas and laviem, hoving potlidhad thetr Sanch oo
Clanire! Kagiororiag Casta,” pr dood Lo bovus gy s o
Uhe Farm of 6 sty dovwiod o conks of apm e e lortals wand
ia hemical seastrurtion () The Aprsl 1941 bunss of Chrmmtred
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Baginarryag Costs Quartarly woa devered to bend~Ahs \ypwe of
squipment srallable, methods of ronsruction, asd noma.  Us-
fortunately thelr Damercue fost tables do nol [ndicals, snorpt
ia ane losance ta the taxt, Lhe date oa which thesw eusts
wrs bn W ect, & factor particularly sgnifirant in view of the com-
parstively rpid fuctoation in the price of hed sare Workd
War 1.

Thers ware 0o beoks stil] in prinl deveted rotirvly to bmad wtd
the Laad laduetrie Amveiation published Ja the Fall of 1942 o
30 page book setitied “Load In Moders Industry” (M1 Cover

INDUSTRIAL AXD ENGINRERING CREMIDTIRY

Investigations sowducied by Nearnth sad Koehle (50) a4
Carnegie Jasthtute W Tachnolegy, uader the soseorsilp of the
Xatlona! Agviawy Commnitire for Asronsutiw, oo slogh crystale
of ad resulind ia the srtablivhonent of rrvep pruperisee for dead
wvet & wide runge of tewperatuna  The weep apparstus sesd
v-WwMu«thMtnM-
man e gugre weee applind.

CLRROSION
Whlls 1he suromion rharsrierintics of lsad outor lnte avesrt of the

apploations for shast ad Btings, bosded lead Nalags, sad brirk
sad head lniagv—and condudre with 5 deeciption of lead pupe
seed Jor Soaling sad sooling coll, The laiter wmrtls gives o
Sorreule for selcwleting the eagth of brad pips needed for eallng
wivtions and o shart the matimem slewsils Sher
streee In chemdiral and §%, aatimonlal Jud i vivicws Manpere

hd vl epenure; MMMI&)“MM
aguaria
BXBRADCH FROCREIS

Advenremsets n resarch, thovgh ofien o apparvady we-
iated frlde, bave ofvem proved te be of direct lntorvat o the
maalsrturers sad wers of rad  For esample, in & study of s

Sor

that pure lead sad the lower aBayy surreded by lotoreryvtalles
etk and Lhat the Mgher alloys rarruded by fearirstion of the
satimeay tich constiturata  Alloys sumtainiag from 03 e 65
wumoay serrede by & reehination of intrgraavier sad lnter
Seadritie

pecstration.

Landur (11) saotisad purs Srad of Yarind sonstant poleatisls o
aVerie ackd scduthams At poArotiale beicw 1homw of rad Sncds
1PIC)) formation » layw of trtrsgnal oad monadde (FLO) W
o] mtaret the ad Load salate b formed ae oa cetw
Wve. The nwe of rurrodos of rad vas foond te bnrrvae wid
Wrrrading tecopersture and derreasing Ackd merenlretion At
ranolant tame B o34 found thal weight low I related 1o potential
At Migher potewtiale & pretertive ftm, prosgmably losd Krsis, o
farmond.

Poctratboaniotry cottriated to the Guorvtiog) saderstosting
of the carroden of wad erverding Lo Deladay, Fowrbale, pad Yan
d eguiilrium

bod starrge haltorbe adind on the Lase of e maifod dhs-

e

Faporimats by Hophis sad Thevin (2) dhowsd et Mith
of 0o hge hardeming securred in 8 Smd-antimony ooy (0N %
wlbmany ) o yeirvens purity sithungh slayt of remmerrial parity
s hnown 10 age barden satendrely. The svthan slae duwond
Gl alleys suatainiog 001% Mromls o siver will agh harden
raphdly sad that e rete of ags bardoniang of tersary sDeyy ree-
teloiag arwnls vt Indspendeet of the brvents matond 16 fast,
$001 % oreonis had alumvst s mash off ot 00 6 O,
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Corvasbon of Load by Sulluric Arkd a0 0
Vonotiva of Tomporeture

o

Ous of e tust rresed of surh precmivioes propared by Rod
(M) guve paricrmeses dols lor lnad and bead alieye agninnt 108
i clowrnl agrrit.  The currasics data, presvsted s semd-
paphical (orm dhoving swacvetrstion sed lempuraiure houita,
e 8 romplatrn of iformaon that had sopearnd is part ia a
vty of pubibirstions, ackebng the bouks of Rabeld aed Les
{hath revirwed alove), The Currmin (ata Survey of te Kl
Devvipawat Co. sad pros pullratioor of the sather. la Che
ramt srtive the swthar drarritad is scme drtall how Jead sad huad
shryy are currealy briag wand Jor geirdiog againet sertesive
23342k, Ve farme n which bud s pard, ase! 80 preseases in whirh
Yad soight Lo found.

Tontass (F) sunuparisrd b anrrovdes prviarmaces of lvad
ol arie scid by meens of & chart showiag U builag point surve
of the wid ca which b merbod Lhe rage of bod surroden,
Ngure | ssetly lndicaions whure ad ran sl sasant be rovum-
mwaded for vas with sliyris arid  fo (o tont of bin presesie-
e, Fonlana desrridwe in sones detadl the runctitions vadwr which
Irud o wond with suNorte acid, sud brind ] senluns sone sdvan-
tagre of 1he diBornat Surme od Jund  He proals sut 1hat (e rarren
Adod e tasting s surrvdon rete ¢ Jend sheuid take hete
recnt thel Mo rruden Paaistants (s Sie to o Rl of bad e
which form ot U mirfore of Ue metal  ¥ormation of this Sl b
rrograaiile Lo an il muight grin iastent of has Ve snrrdve
sk, 80d K e Lhe sdharmars and rhrsnisal drtanne of thie A
whivh srinally detormines (he smrrosbuem redtancs of lond—wut
o Inftie! rote of aiter s dharing which the Sims oo frrmnd

EVCINERRING APYLNATIONS

Crmrors fot slr shd sream prlvtion and inethots sad deview °
for Rmviiating beih hove insrsamd Db 1he greeth of the sy
fond promas industrins,  Load bas juined jo Uns oupqervadig of sir
poliutton Wiy eulerls acid widd axd nlew faskia, 1o of e

eaa B LS
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T
;\‘::‘ L.‘ ")-r‘l—lltk Frocipitateor Constrected
YTER rod M vd la 4 Nieel Strap and

Anels Promecent

vhied afivaircs, Srv rumcarned. Rell (83} drvw piteation o
netteode aad oquipencat [or U camtrd of morudve alr puhylosta
Fpuipanest sporifrally dodgued fot sit pelwtosn contrvd bochuding
shertrustatie proryelalons, e ealctars, sad oUewr st
Sulinrinty sreo Srarrilond with detalls en tholr ofwretims dad twe-
Aroctin. (R mrthods of matrdhag st polvics e grea
tarbadang Lhe reverery of arid Duets with T wuendyTw sad drum-
type ackd remmretreders, both of vhich stlise efihar bad sdone or
bad sand brirk s combunatin.  Vigwre 3 dhowe an vlartrastatie
provipilaler sonstreried ewtirely of bead mggeried tn o stend
g sad angle frasvreort.  The pretptimter Uvate salfwric arid
et from & druee-type shodge anid sunevetraier. The rolo of bead
0 the rmmvredon aod coliaccha of otbar harwdsl Crsews polie-
nt b ales Alrwsed O amang thrve wrae Uhe slimwplion
of warts m¥w divelde wither for ranversicn b ¥ urt arid o bor
reeorery ad porihad gaa

The mant recmrt snmirutica to the Litw Add spprared In
Aprtl 194, 16 Clrmenel Zogramrrag whare the prwturtion of Meh
Pority lrpuid i dlavide frum Mraster g wos prowatnd la the
forwm of o picturad Bow shast (1) Presically oJi the sqreineeat
wd b Lhis eguretive I8 wotrvetnd of ad, primcipally erews
of Mo anceliat podbrtance Lo tarrodee Ly Basthrloailias phu
lfwr docide 1t b Intoresting s feds Ut thie partieyle
ayvieem rewniied b the drrohgenant of & Snlqe sowsiorarreel
Tead Soat snchang™ thet vue frvt puihely doaited bn Lood
(. n

The boat serbangss tulls seniet of o000 ond pirm withie sacther
A the sutevier of (he Sy pips sutrpded i the shapn of & ale-
pedsind star bo provils muppnrt pad alen te rtale reaerisAly
(48h The plipnes were duigned 2o Phot vhan lnmried sae wrtide
e other, the W avitivaal mre letemn Uy o ¥ gyroct-

LIA10245
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mately squml te (hat of the lnaer pige.  Betureted dimwihyland-
oo containing 13K by weight of mifur diackie satars throe spch
hont sorhangrre n anrias ol & tomperstury of 38 P snd raves st
ahoat 178° 7. while e sripped dimechylasiltine floving
rouaterrurrenlly saters ol & bemparaiore of 106° F and lwarw ot
slowt 110° 7. Othw materiale Lhal wore Sevd bn the taitin)
wmetructios of the eodls fallnd is sarvies sod wwre Fepleced by
bad.  The ks pige to dhwmival gro.ie lrad and the auter 6%
satimental load

Details of ther enonpivis proces fer maneleriurdiang sull ur divebde
frore waste rosster gasms, af whirh Uems tndle wevre & part, were
pebdiched (183 Almwrplon of the divte gat takes plaw In 8
bl dide rop teeer vhom shall b wade of 13 pouad shemical kead
wvriod ta wctions aad spyasiod Ly stend sclumis snd ring
ongiun.  (adds the tower ties trays are sade of § 5% astizarndal
Tnad, ¢/, lach Uich, suppariod on bonded bud soversd stedd
pttern The Ladibde cags ary d-lach-dlameter antimomial fned
stlrutone.  Muippisg of the sulfer dontde-indes dumsthyiond-
Bt and rorwvery of e sbearbat are atencapliivhed ln bobhle
mp Wews of stoiiar sdee. Drylag & srommpiiched In o staed
bubble sap tomer, U lvewr wctvm of which bs Reed with 16-
peund bad o enrve 08 & Aiterid arid sarage veuml. The bermt
Lray, subjart to weshar a-id 6nd Wt gaa, 10 sonstrected of lead ae
I Uhe stier tva-ers while the ROP=r 17070 And Sape stfumed to 38 %,
il wrde arid are of daal.

An articls with angineering drewtags W devvied W & cem-
plrte droripiin of & wvnge soivval 13 sad 8 avwtraliver smn-
stroctod of 6%, saticnandal brad (1€0). The devien douignod snd
Waed for prrveating srvam poliyin cwastas of toe bad cham-
here, ane Alnd oHth brvkon omrvtow and the sther with & vlanm
Rae aonstrectad o mch ¢ maneer that himrstary westes, amally
whls and contalniog sensll Anvents of bnmbarisle andveats, snter
U dram traced vame! whary Ue alvris are velatiland and rove
thrvngh & vapr venl.  Than U avbvratidme acdd ndution pasms
Uwroagh the Rmevtoos-£led chasntow where the arid b arwtrelond
and passed en ol e the www syviem

Phomplnrte arid pled bng wrth 8 ballt -l vy stoss for regeasrating
Lhe phaonpdaric arel was derritad a Lowd (7). Kograarstian of
the wpwet phusaphiortc artd b sncamplabad by sonss of & kydruges
olits eatice eaclarge tvebn The reds adecis bred la de
pirklng wivtbm in Uv fvm of brva phopbate sad vavere it
bark o phespdarie ond  To racleion the rona e Bow of Ue
phrkling sulvtom le stopprd sod Uhe tank druied, back -andhed
with walor, and Sushod wih dOuts mulfuric ordd.  Load pise and
oot brings oo waml fot rtarage and baadliag of the mulfurts
neid,

The Torhniral Amniation of the Puip sad Puger ladustny re-
viewed i detall herwr and whare brad s ledng weed bn U polp and
pagee kdertry, pranting st thal Hs we be grarsd rhislly te the
i prures (21 (hapiers ca sk hasiling, Hoarbing and
il puiping oR lartuie mribes va the wow of load in thow
procsamsa,  Ldearirs (7) slan dearritond the oo of bad In the
o'y aad pager b tustry in Faper Tends Jowrnal

The baredling an-{ wew of tank truck dulirored Eyeid abum Ly the
iy aad papew baesiry wes fratured in Lond (151 Hore bad b
] berane of 1 reaidancs th attark by qeid chwe (Moo
mifeta Al (AN 1LS 11/)) and tasawse stisting rarege vessnls
s’y sad lasrpendrely (e soaveriad to slum Horage Wy
Babng wiah shrad brad  This appdins e brick, sonrreia, wood, o
Aol vrarls 2 farg a2 ey we sirwriacslly amad  foad wvee
wend 00 4% hard leadd shuel, pipa, sr velven, la sternge vounds,
rmareriag ko, fem tonka, 80d roramecing boses,

Cule (1} drve attantivm Lo pridderns of mertusiun (o the plaats
od Ut Crmadedalod Mining and Bmedting Ou of Canada, which
produess srmmnnle, wfurls, wic, and plespharte aride snd
Sarvatum plupheia, sifsia, sad piirnte  Cossbdorslle load
Squipeest o widund la Uie plamt, sad the authar hae given
drtole of tiw mARNr b wivieh bead b Deunt 4k Re purtarmasce.
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Detalle of & mew m¥urle ackd dilvtion and rochag malt veee
Ovee la Lead (18). The squipmest ronstruciad saurely of lead
connets of 8 mitieg Lnod roansried (o sne log of oo M abaped
Gutun chamber, biuth mobmorgnd fa 8 waler both for primary
rmbing. The water fut diduting aad the alr for aghatirg the
neid are U odwred lato Lhe micing shamive tirvgh 8 rernovalds
awrer, the rets of diwtion b aumirelied sulomatimlly by a
ety gravily indeator. Afar dilwUon the acki B penped
Uwrmsgh & srondary sooting walt roadsting of s opee reraaguler
Aorl Uak Unragh which acld water pamas 1 & vad todl mantald
Barting with 88 B acld 8l roren lempuraivrn, e aviag the
onit, the actd reachey o asacsairutien betwena 30 sod 54 DA, aad
& bengursiore of 110° %0 133° Y,

Card (£) howed al 88 aimost sadivw varisty of dedgne of
Send oquipremtat b prasllle with 8 lvw smple vwbng proredmree
sad Searimd, whh the sl of drowiage aad phatagrepia, o
varirty of typoe of med and load-tined expuipannsd for the shertre.
plotung sad rhernical proces (adustrben.

The roastrection driails of sre reativeser trpe relary drem
rarvom Atery ware proeated (a Load (16).  Puch Bhare make
ectrmaive B of beaded lead far Lhe L2 drem aad reils and the
ey of Lo dhoign tank; rast ad for the drainage Suaber,
Wenasna, bad vatvee; and bnad pipe for the draie sad food hoea.

How badviod slanl aad soppee wrrvass a0y Sratione of load
ves dearritod by Kaepp (10) wha devwnd Unl by tuadining

INDUSTRIAL AND ENGINEENING CHEMISTRY

by Rall (#{). He explained wh-t shouid be knows sbewt the
Tariots 1y Tee of lead rOOArSctiun, v bat fortas of Jea are commar
ally sviilable, and where thew chould and should 3ot be Lsed.
Yor srnmpla, the acticle sovermf | . tachsical dotall the construe
Uon o shred dnid-linad squiptrec(, potating vat the sfriatagre
At disad vanlages of togs esnstous ot ad b and strappad iead-
hoved ciantrectin.  Fogure 3 sbowe typical daet-had rage so08-
Hrection la vadoos stagw of erertion, beed Jape aocling eoiis, aed
(woar Wfl) laadtined valves szl pipm  Although pot & sow
tarhaique, the suthor Uried 30 se: tasdae that the wan of & brick
Resing 1o ponfunccion with & laad Biing nferad many edvaniagre
which are Ludag resogulsed by oove and more chomical desien
hdn-n Buch 8 tonbloslion b & natunl soletine o theay

esrtraction—wherever ‘kigh

od o cheeniesd

temperalgre, abrudon, or wlot fohlUoos orddt thal taz U
phydial sreagih of had bwt A require e serrosion peebet-
anre.

Tha wew of boaded ead Ralngs lerolviag lead oa stevl of topper,
rtherte of maradscture, sad propur appBeating were descrited
ad bad-corend plpe.  Formules {or caladatizg U Usearvtiral
oreroll collcient of heatl Unader snd the aree of heat Uragefer
surfares far boaded lead-roveted septar pips were ghvea

The nesd has always siivriad far acvarste, rvdialde, aad inee-
pundve merthods for Rondertrecturdy \esting buad huings, bedere
ptting vewrks ja openation, Wb erder (0 Jorale haks i sheet
baing sad diwvatinwty of bead bs bonded Roiagn.  Beveral

1a Falruary 1990, the Land Indusirtrs Asmciatins bitistad
are wris of Luleting for e by saginerring sainis snd practin-
ng choor ol seginrery ruterned with Lhe ne of bed 24 3 b
wal 7 _ grwering malerial of sumstrertien. Deagrated “Laad
. rmsical Constrection Belletine, ™ wves heve bova bwamd e dote
- followes
L Cornave vome lond: Polfwrie acdd, crvecr acd,
mlate, Alrie o, hydrurarden ioheeia phenal eptwater
. Aperrna hyfjedarse el hritardlze snd sxius
ahlurtie, -.::‘mehmwuﬁ_u

2 l-ullnlhthMM apetr Loudustry
3  Nee Devvicpmenws n.‘-ll--llud(wi.

€ Menwartwre of Licpud Nalter 18-

“;hhu!uulb—dAlm‘: Cotrosies
rnatan, fure svwiside fuieation,
. spgdennt sy

AD Ue atuwe, wnh Uw sovpiion of
Nu & oy rrpnats of artirie b~
Mhrd vimwiors.  Lrad Chromical Cone
rrtma Bollbtina arc availells -
rebrs upen reqeet.  Many of U orth
oo rrvad i Load sre sles otill avedalie en
roqeeat frem Load Jndusrtes Amarie-
Usa, ¢80 Lrddngton Ave, Nre Yok 17,
x.¥.
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Deopite lead's sarlquity =4t wes probe
ahly the Arot Bvial b he pani 20 8

matly lwiag mads te g S rhasg
Ing desiga aad spreiing Lrendes in ddom-
rul sngtasering Wnlay. Tha preges ou
of boad e & matorial of maders shonioel
adrwtba e detalind fn e Jone
wary 1088 e of Chomivnd Bageasrrrng

hode have brwn evulved to sasd this Rond, snd Lhey arv -
rwanwd bar the Sret Urne ln thin articde (241

O of thea methoads premits drtotom of Siny opeaiags o
dewetinuites In jred Inings of svida. The prurves wee Uew
Rquile - praciral, developar, sad crater—whach may b
wrnyed, broshual, @ dipped o the mrfare wader el The
preectuat st developing rvvale foute bo 1% weld or Baleg as o
rod Roe, bhAch, or setbes of drde drpranting wpea the magnitade of
e cpming Anctler gyviesm wissse & fu el jrtetramt
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in the lead 18 be o cheaple matier, Ml meoting. 1o Posi=d the
vemvel for the pressass of mick bubbics aad Lo reband thew arves
by baod

18 ancliw pmjonr, Holl (77} revealed mane sow Srrepmeats la
laad ewnstruction mwihods, ineduling shart lead constructim,
brick and led kainge, bonded tead haiags, teod piging sod oulls,
and botdad leadeoverwd pipe Owe of the o ptvvreenssts
citad wae o sagitibdd method for ollsaling rlesd Supporting
oaps Lo slaort bred- bited vewmede by mennt of sutomate vad
welding A Uitesded stad tnay be Luti-wreldad, Ly weane of o
apecial gua, directly Lo the ndde of 3 reed shedl, attherr thirough
precut boles i the beed of brt ween tow laad showte wiers Uy butt
toguibher.  Ha¥-oval steel rapgping le dysgpad over the threaded
#od and todiad down ea bop of Lis bend

Though rUll ia & taere o bus s1penowelal stage, the v of oa
aplstropuewed tud 1o drive 8 bardened sled sell throagh o
ael strap 00d Jead Bring sad Inlr & seed of macrvie veuel il
menad 1 providing Tamer, lom stjwadve, pad mare sSeciire
arection of straiped Jead veassls aud bvay resm Raings thes wae
borvtedore poseilste s ith bokta

The latast lnnoration it bad vebdug o “berviag™ Is ovrered tn
AU & Paleal (§) graxiad for the lnvestna of aa setorstr lmad
wolding meching, la opmration Uw machios moves ¢ soxves-
tional “Ternicg™ pipe wreagvamatl ever the work to be wvided.
The pipe b manpuleted by comme 004 grars s simulete the mave-
awat of the fame smployed I i weidiag by hand The
machinge bas been méond 1o lasorporeie meitiple burming pioes,
Sharuby snaliung i Lo ley 4oon oa propared steel s trig of bamded
Toad wp b0 12 inches wide by ¢/, tnch thick.

The aperstor caa scatrnd the wsdih and thickaess of the basded
Soad or “claddug™ by reguistmg e speed of the machiae aod by
sprvading or aarroviag Lhe tee bosding hesds with which il
eqepped.  An lmpartaat sdvaace ia denga over anrtne modeln
Maded 1 wanscwsary for e machizng le vy He oo Jead mepply .
A ortp of bead b tald dren wnder the muachioe . U bondiag heads
mealt the bad a0d (homically boad B Lo Uhe stoel ae the machine
wtomatirally smrves acram (e plete. While (be martute may
i troe, directly oo the dacd )t will 2l sperats oa a Vs k. By
taking off the tollam carviage, reversing I, and mounting i on
150 bop of the mackine, the snkt will rea en & Rebtomght sbomi-
wum of magnmiem bram so Uhat B ten spurate tnside o lank sdvdl
»well
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A band opersted model has ales Lems dedgned. This band
ool may e weed to Larn bead to lead ne ta welding sbeet lead
plpa. The haod enlt, weighiag lem thar 10 pousde, opwrsies
without 8 carriage en & dagle wheel or tripod arreagement vith
s pip for the operster,
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