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To Kanbera of tha Matallia I<Md Product* Dlrliioo!

Attached la 4 rapriet ef Uw aactloc on l«ad and lead alley* 

prepared by tha Load Xodaetrlo* Aaaoclatloa and ptbliabad In the October 

leave ef *Xfldaatrlal nod Engineering Cbaadatiy,* official publication of 

tha Aoerlean Cbanlcal Society*

the eoel*aod taction la part of tha Eighth Annul haterlela of 

Coeatraetion Hrrirw, Thia reprint la alao balrg nailed, aa one ef cur 

•arlat of Qtenloal Conetruetlon Bullet!re, to our nailing liat of appro* 

rinetely 1300 cbadcal oonatruettoa e^opanlaa, ehanieal eagloeero* rhtnl 

cal engineering profeteora, and othara iAtoraatod in chenlcal oonetructlooa

Additional oopdaa ara available aa long aa our aupply laata*

Tour* vary truly,

,2tS?Jry?-
Secretary, ' /,
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o Lead and Lead Alloys
KEMrTOM H. ROLL, iaato Jtotoaato r4atoaw

»W>fini«,A«M It, K, t.

Tto lato mMt  toftatoto mmk H It nan ImI fM». ffeyfaial and «
a W barf —41—4 allaya. pwtfawUri/ U*»

bM <«4w w 4ML Tb e£^i n# r«>Uy oad af atUwoy, lit,
ymaMa» bcsandb fan* MngaMan. an^eWan. taiH*nfeam. tW2*>*n, and e^rnr an 
lb aw any ibiir»»4i«lw af lm4 —a Uw m^*^. Hf* an^nanaifa nyjdfefatJnna 
ml fcnnc5*d mm fard land Ifcsw^jn an afcafa ead nr/par mi bKM, Tb pnfaama* 
an» W bad M Cm baniftlfa mi feyWd aWna and «/.‘<ar mud mm mm
mmiiJ nknvs mi Ji mam mjr^V. urtimi far M W aafani ar&'-;ca«nm ifaw fa* 
fateaa aa aiMiinjfinrb twirdis b yarn— wat Land anato.... *.fa an • ina— ad 
y V^tf Cm a*r»Un fc*» af ntad bynnd fen nuk* acta a«*d w*n da*

7b mm ad land faa w^irtu yuitb «m ono^d bil* >ibt pan* 
fak«a»Nfai*.Mn^ mH—feab Tb U«bl^»d>alij a yarad bad fair

fefeltnwy, An van

fapafaOfa ft 

Uly ciul anal alayi dmd a mm

iMb> and af fay

bnb| |)% iifennj diaii NK% 

•tlMila In U« 

ftby amfad iS^ ay fan .

pm* fen f------ * irf mm In (fa fadd i‘anil»ffa #a aa&adaaafafiy fa£nsrc=l q Spu m land Brin#
» and Mb aiWarfaHarlna «d hnl Itn felaf 

admanfaad bfe wind yahnfea fantfematfa tin aaann*
faafeaam nf Uniid land Band afedfeMali UnM land ■ wad feiy «ad tfc* Wad

E3^Z
•mru«a m4 al ft ytoa

h*4 aflaya » to
towa to VM /.towy by R*

nrft> u (n. m n> tmimm
lw to IhHto ftftto TVnfta m4

to4 b artaaSy to i
la to* to* iftoiftl ft**—ftal nfftlj to gay toytoa. Tto < 

■ to>W htotoi

> by >Wft ww» ■ »■ »■ ■ ■ ■ mm 
"* MjlHilft toto to atoytag to*

niftyiby torW^l I in in—n bn bna Mato la toa im aa toaA iHi)« to ml tol nibaiwy kto towaib to I
I to bw4, hrty la awyH tort »«i»to aato I

nto«W>Ub«>toto to !»«■ ■ mmmrnmm to to 
•aa to i laliaito aiU» Ito aarito^ ton«<lA to ftal a> »i to 

Mnljr yto totol to nyya. A wain to < 
aa tto ttorw to W aai toi aBaya to < 
to»bnbal.Hitii

ttototortoa.1% atotlalto 
a M b al Tto an lannUy
■ aw a «i Ilia. aato mlnmm wtob a«a totoH by b«4 aa* 
to aaaablaa to toa Ibaa • 1%. Tto hyn.amt a my nto 
toy*ftMaUlyayamtoltotM% Ttoyapwli 
to Ito nay try. aa4 tow aal aynwl aa •r'aWiI b.wb^

GtoUaa It) tototoM Ito totoma ml llitoiw Utow aa 

lm4 flm HwtoitoTkn.iadOtotoliMllto Ito ny to bad. Vywim a n« tonwaa nU Ito

9B9M% y fend t» wad tn mb * 1% MfebnMnJ faiy, M

■ yt Wdanmy il«K m fen |rndnr>A In fan inm d an 
W fan rmpr and laUgn* ynif ntm «f feb and fend

UD niyn

I ferny Mm on bad and fend aflnjn b fab«d 

îtotoikmml *+* ^ —*• **"* tototo- to Ito .tort, to
awna.totodbM Inrutotoktotownto atoy atoiitoaA rtoa toa, aa4 »to» toaffnrtafly nAnad bdb<. la^n^tna bald fe 
fen asdy 0 arxfa|%. Ka —anha W Mjnb aonhnfe ana had* 

ASw wi.rvdfeay fan ifar aa nd and ayn| fe afe ]D* C aa fe—d 
«bay dnrrd arm db It^OD ban n( iri*C and na*tf 
ynrhf la fnrfe, Ufa fa iy lnrfan rmn dW Ifafa 
bm *i *0* C - ar 770 Wa fa Ufa* C 
Wfay fe ffafedn and TVtfan a*HW tb fa nfefa 

fafed b manfe fa I »l % tn fan fa* adnf y Wfa any dn 
feafafafe fa* Wfaatfa. On fan afanv Ufa, a* fed*

fa* fen*»bai»m fe fa —d an adarfarfay a* A Afa 
b i' ana > fed aflayn TW Ufrua fa 0001% aninfaw mmmm 

raw, fend M fa fafa fa fefenna fa fan mb fa ay* bHfafa 
MtfabfaMMM<«itotUl\ TW anfcr afanr dnanad fefenfe 
tydnaad afa WWfa rag ad*fa, bl N naa yamdda tn pbdfay 

Lfalimy fey i

and nraan fa

(OJO%1

A life

faMrbbb fa a am i
</>

mnbfa hbnd (

fearwa fa* M 
I VWUt Mb
n a_ - ♦

gZwto

%
i na

*siy
, ito ^«W (M) to Ito Mato Kwwb Utotoy to Al a #K« am to .toy fato to Maaky ItWwto toa to a

a.Jk aniniy yinm b fatn*«aahi fend fa-fi MM 

ynrwalnl/ naan * I a*4 fan adaata fa Mi hbifeb fa fan 
yhw fa fendfaianmy faUya and fa amH; |ya fend *W bn b W4 baatnmfe rWfe K*fe« • 

and fa tin ybM fa In A and tnltntfa. ITMfefaOubfaAM%

ar-Vaad aA*y TW raf mb fa 

fea'm AS ynaMi pm* faaaaa Mfe fe afa ^mUy alnfel fey mb

bafafe b tin

falfefa
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fvevfnru 1*0 i*at*tttnra ciiMttrir ViUliH

tok— iifmjMWy 1 MnvM par bda far ha da* to fwa asd 
d»ot—g iknmWM ti——tap, ady 4 aakswbw

P* h*» — * b—w aarng W Mf» iU« !“$%, fgnhirsin, 
W—a <s* to —t —W*U7 t* i— hi tor** —ad* 

Ittt* jltnij wUnnw i try ta sttwrr *w a *»—At *m*|. AtsAi
» )*r «u to torm t W*—3y a nila—.

*Twtha» —»W t tab— I* i
y—r'a —rtrw hr L*mt a*J l—d Ato— (JPi- h lardto to — »b*b Cto atTv-ptag — Mch **d a— to li^lMij

d * aarv^f* |*.««—d lid tow far larhanag tot Wd **4 ifutal tto 1*4 wiU • gnww wmb Gf «m% lb*
tod —r—g*ag » a—d m —to —da. (too* tt— tta*. lb* 
tadto^M k— law wd a lb hd id to* prrrd *Ui mI 

t tot kd to a—a—i wta.

tod h ait i - —4 to I* to* —iwd wnh tod a j i ■ i to —

9tnpf*4 Wsd to»*g» —a? to a—c

W<Hd toa to —Hilary Ark—g id toil—g Isrtair—— Tto *sr*M wntu* d Ito law —i>
Mkd to* toato lb ft 14 d
dto——sbs Tto ton d —1 —to wto if —r> mg 

wad
Fvw aortaas d Ctowanaf (/).

TUi tto —a d btod W*d Um| a da 4 tog Wa Is way toa irrwWy «—rodrd hi s tot ba By a^iTinag wtib

WHiiPaag ar tto ap—yhg •* to**K —ob m to** h 4*to<4 
to jiitd iator»bl» wragwtM u * w mh  d to*—*to (to

tot mm r—ftiy aar* 
spplf Hit wton fad tod »— —ad Is

psru>-«to *4—*%tdh *—4—tftod (/?) Tl r* n snrai I ■ \\k 
tod toLWy |m* uaai ter r^f-wLig Wwdsrd atar^t toll—wa 

•tos Iw il s  d Ito R.'«nt td torvdfto ss^wwai wd tod

1 wydd tto Mtfto toi «vp» d Wsd to—g a rtnad agg—am*toy 003 1* C r* —to d Usd, -Am— an— nn fa

toafO d dto nil tto «

' dwiitijy <
. d Wsd.

•tot w— yrwito to «di» «ud to to tad 
Tto tfuW pa* at, to war a, tto4 to—aa d to

ainSd tto— an —7 nflraa ito tto cat— a— s»<^d m ——y*d Id 4»« to wr—rfity aa as t toto
ad a toadd tod tow* a ato ww—tod id wton a ■ 

[ to tto >to }w* — dtotirdy fa tow \

0US*r» la atod tod a tin 1 4 d tod.

Tto ddd an wdf—g twtoto to la— sadtod Is ass 
tom m la tto «-bi—g d tod la top A fihn ala (0) d 
tod «at|ga feduag *m todltotodwt

ta gaaad. tto «—t a

to I mows. Tab tot to to awdwd 
tdwfbi

*« U (0) M*tod tto —p—we aa—a— aawtotow d 
had ts aflwy wad ad* Mad Bdartag to tto u% tod sad 
Ll% Ua atoy *>f»sd as atrip toad fa— a toatlr tod—d 

to pa-tad art feat *hp and toa a—lad
tog toi.v,wa to— toas atowl 0D%. togdr tto aa—k d tor* ato* aaaaU lagwri^ii fditoraUrg kfrw*ip« Tto rating

Fa «*ihwfto Uw Lmm* Atar Uad C+ 
to— Ca IS Hrails T—* WSiTli'i a had toasg to s ttA ha p— * atos sfty

tod tto Saw aw—ly tottod Os aa >d K—f 
!*a,d Laag ttoawd Caty. N T.to—dWk—»l

UOto—w 
Tto ttorL 

la ttifaa—I '
tort Hmd itod alk—t a toy todnwd tod toa «
Ani— Utoaagi to lad atod tost aah Tto— S whaa 
tot tto tlalaia d tto M h m* — has S laijii ad

Vrtfc asd s <3— 1— a—« w hhad ihty. Ttopap—wvdi
wtU ptot grapto d tto asataag i^aataas.

h—ai Itnt^ pd li >b aa hw dd a fatoa— hsd i 
aaaatoaw daagwd asd israwtlp to»Wa to i< hj tto frww asd < 

wadis s—lipsirgg WertodttoC—ad EWtrto C< Ud. (i. 0V
Tto —*rtoa» » t—sg «ad by a rtiadid pradaa asd ^ a 
Sto*r d IS a— d p—a par to—. Tto ——tow w—aw 
0 swtos ad tofag 3 paga d Id | ■ «■ -t Tto ato 

lama m tana wlr—wt aa I Ito *vt d tto —sda

m« ptmrt 
I to Vf Kaapg to, asalsg a saw

•/tar a *Vto* —Ad «a*d ad asd to* raiM to— lahd by pap*
aw«l d to ntrwtog a I a a !■ i had awaidag as spyw — atod 

(if! TW m—'Ipair to— ttot tto a»w pr—■ * tot—

fVwta d to atod p—t—dsg togt to 1 itih d to dad 
tod —a to atffd ad •* • —« ad watt a gw*** to*
M*», w —wd to a aid to has aw— I «m to­

la a tr*d told tod hwd '<**4 tod r—d, to mm d 
to —ad tots d»w<is to dr>ib»g d to to— wd itat, 
aa <*a—Uua »W II a>owU a/W 1

Wd I al l tod tsaka an aii wll 4 f— to—tad 4— a 
—ww asd b*4 —I h< to nld ar— mm* to atod tap* 

Wad. tow to gryti «d |*k m at t • AtoO p— 
W—, tto art d Wsd > Wttog Ito— am Vaa to« —to— sad

—ttoaa fal—(If ? to—twas arptsd I—Wp KtoW
I— . ww—g a "ws*—g sdT wtot awJda a Wad ih lhag ar—

—top <s—tis *W4 tab— a*—t t a—to Saab—g a tdal d a tod ad Tto —a d tot tot— *1 —aptobw to
tobtog > to d to ptoa d to

to —.III 11-J.S
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IftDUtTIIAl *■ » ■ ttlllllltO CIIHIITIT

tW imnmm, Lo*dW ()j)irVmr»wri «ka ««f «k»^
irt^iui d 1*5yp W4 (*{M% axA) m kW |

r**
*fc=r 41

0«*

S
*rt ei

•a. few Mft ( rv%
La/M 1m*

< W v Wi ■ ■ Wai

l b tonvd aih m if |v hi< to Cn«i Ibtoato b 
Valtoy ftnaba« to cWvwal bad fa Aw Vatad iutwi Ok  

baJ ba< xir<*| to AFTV fauwtotatwa «*Ump 0 A to
%OCn bfatr ft*d AM to 001% tyfaw *iU ft U4 mliftl d

laafbr Btonid aHb tU( )mmi l*d
b aatiwg iWAlft ■ to IwMtiw d * «i( U4 i(nrt»r« at to 

► to htoK»W| to 
mmM at a a

A tord^-wrt * fcfttpp MOa, lac. tortomd At fwwvtoto 
—■ ■ i » i toJ F*t*Wrtfen to toad ptoftt Walt*! m4 tovt pv 

faftd Mhttypa toaiynfaaba»wi<m TW totttr to i r ww^rltd 
to bad Uabd to tfttd «r n^r r. thfcvpb At i—hrj fav- 
fvaUrt dMb «ai* f, bawl fvWad Uwattna bitoi 
V* fclto to *mr%* MvtoaSy hanaw mt A* mi flial kal 

irudt tol UU |4a> Maw to bad ftfttf total «r «^ar 
*A#« At kd b ptutrlj toad.

TW ft— to toad to bywd atom w^ili flag ijnli — vA to A—ft 

toj>i/i< fa W ffabitt waft* wb b favwtvl vd Otonto 
fa m fatal! fa Lmi, (M) ft pto battai to At Lvd libtoto 

Awwitv. MtAvb «ad at^ftiK -nil jil to At Wyafa 
toft *tto nto to MAbftW n litolnh tW drwlito 
d k4 k WwfTii^ fcgfftto aba, ft A—irto vrratiit to ato 
niwiaW to vatororuon.

(to tfnM*» to to4 )n igli «to to Ato >i~Tl~tbr «ww m
tol • ........... tod tol 1*4 to* darrtiw»| |na «Am
atcwtoa «m at* toy t«tod to vtoalw by lad Vnr| tA 
tob, 4% aatiwtol tort bad by ft \mi unto!
ttod atoft TVw tot toad py ad tto |to bbto w

bto4 tto Udtob to wa toy bw tobd to d«4 td 
dvtotfa* b «» At | m u i to

ft tow*^ lad w aba fafetd.

to bfiM ■ « At toatftfA to to trj* to )«ai
a («?) tamd «■ » ft fttotot to totto at A*

I wgA to pvt bad to r i ■ ( fa w v pvt to ft pawl 
a to bat vaAac to wMrfc vid bad ««ad v a wafad 

far U total TW ranti— to At ytoal toat to pvt bad to 

vwJ aapva vtA ftiwjitnitrt. torwa, aad to/Wa aw 
M tow HU A lUpmtafa •«• tocad to M At awtvy 
to At itol* TW irty m 6 'iV to frtrtov hat v Ay 

ad ayv

I ht Wfetoa v torta r»la a

Baift (I) dnrriUd tW a* to bad at t aanaAa tatodb^ 
vifetid to rffeWaJ iyt ai>« niM^ vaw far ba b^b wit 
aw MW fit yt> A-aty fiaKAld id fi«t iMfto to 
ftpfdBrwUflM to had to At Ciirriaa cbatoal todvtry,

Far aaa*y twUna bwd W ba nwydd am at bapartoad 
atoaJ to aarfatortva tb» b amd to • dad »ato > pMiabd 
pubi mw to At bM.io ttoaa<*> Mt»

ad M |Miiihfe< wife w t4nfeU«w, Mbtotoafa 
^■ ■ alwC Hit bwd b awd la fehraaobt anfabttuii b A ▼ 
btotvd ar»A bitap aad pWanyfarW to IW (I#) vto 
bwb d«vt to a atw pii >it dadWg fwaOy aaatoiwtod 
to fitiHfe. Vt Ud b aa«d at ft fana( tinp wd pr%rd tfetp 
■ ^■ ife I At dp to At At! fad. m ft bdw< arwd ftl toryfeyaa

0 k fe«T to ttrfe twd to At fttft V awd WUv&ljnC 
biabj wa W aWj iba bali I Tv tow pwia yaaM 
to Iambi aad ba away wtfvfd w arfe ad Aafe At ad 
to At ^ i y> *v tofa)>d ay wd TW apWaato ra 0

fjI!d/Adi pdlnfctJ 4 4fe.1i 4 tWtoarto to a Qaata »yto> 

pAa dtttbd U At Wc faaattv to tattoJb, At anpwal 
papva Mtt ywIWUd to C irw ia to Fad. A pay* by Hto>
--------(|pi w diw ta 4 to At W* w4 rd lira w< to bad aad

At diferwwalra to At vypv Wd to bad by awam to Aa 

wM M* twpAvawd IW di |i.afaaift to 
tr to bad v feapf>law> 

fntrb aad TWaM (7) itoW^ a«A ft |J totb Aatfetfar 

bAH to part U4, wbdd H at va tojapavtart to faa ft 
Ifaferl dm tow atCd W a4^ tbn avba ato: • 1,

1 T4, vd I 14 bin pr wwb Mrfed abaft •« PdM 

MpfmVdr t4 rw afttaia aW fvwi* rtiarrtM, a«f 
At b. id dblta la Aw ptatd itVava pfun— mi » 
Aary pHyd A* w* diivibt A TW law paiwa aw Into 

life *«U MytH to wlraaft.w taba vd | ■ ■ ■ ■ n rfwto AS 
dubbiaw wa 4»laatol m » vdm ptot w m| « bp 
•tot alnv totftfcid.

TW niv to 4.t.»ptfew to bad al*wfa fab wdbbfaj 
bad at i»aa Awwiijw to aft Aw vd awl ad aWl>v 
»m ttob*'l M lfeU«ry (4/, M At Ni*W U«ai 
TW iv to Itot pfett va la Aw It* iifew ad aWyvl 

i ad • tab Ida ftawfetUt Ii|fafe« to Wad. IWfa

fttym, at a AaAttol »vd ft pnp4 «U, vd at a vppb^ pa 
tortoac Aw faa to law bp rbvarya 

Aft bfewiftift bbfettval dwwiv b bn|M at to At 

l/U b—4a*4 bad W «H a |W w4 11—fankw to

Fm (C) to bttobnt Nihtd Ifttvlwb Atratttd At Vt 

to bad to a a bar AviAa*.

TW wt to bad U* Aw<dtw b «W Mir r*to°a  b » to td» 
Watt at towtm at aa tpfe d ra aad w vatt
*4wi,f* tWa tit wi»n»a. Ut w awrp.a limaa ft* gbal 
a Ul.V, Ifen b ttry bub bittoa bmaav bad aad bau

Ahbvpfe Aw V to bad b ant* aiatairal to At ft-r&y fitfww 

Am it Aw faW v m brtia. bad d«aya Wt At dviaW* d 
P»b 4 at fty aad Wat# b pdwtb abart tiv wa fit
bartatvy avb w to iltat ptt >«al dawtri w abpiw 

(W to A* aa)a am to bad aad v Aat pwv it W toil 
dfaab# to At f«Uv b to At awttotrftav to raabbwta Iw M irtog 
aad tob^da^ rtWafan aad far Wad1»a< iba to kbbftt 
Far naaifb, At tarrtaft aprvnte fa HntUuv Naitvto 

W>#twv« ia »lwd I^R) bat to bad It aWb aa U iJJd 
tfiO a t liVtl bat aatnt>y, al to ft b attd fat bafii^ radb*

»Ub|(lf)tollir»wWidfanw, Xta YwV b.i.ywd A 
At iv to bad at a n mi .a vtul wbWl fa 
aat/aita It Aw atitl a»iti Mi Aw m »4 fa4 w v4 
•W* Aw pt fw fat* Wa la vt fat V«p» fw*V«b ftad av 
b kawaa apfbt At Uv fttfeiwti to aat/wtv |» *4 
pta aw wwitna*tfral ^arafean. WbW tad bad fcatd aad baafa
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