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uch s een written. within recent years upon copper an
Much has b itten. wit t
s ar characten ttc or ? most part rﬁm the meta
ur | atnd sta |st|ca Sl e Llé ea e s 10 een
orward from t Practtca] trg esm ﬁomt of view, n
tnt a er s an attempt to Iea with the maP ﬂ]“ attn
this ew at £x ens“ e metal at the antit P
WO %?r Agre?“roenwtne%?tﬂlven mggg tc}tchu ?nra |n%t r?d Ia
I e T {
e w olt Process ot % er wor |n |s a osed door to
man Ineers not_brou |nto |t teco
smt(i sso and |t smo es emal to suc at m ort
IS resse L ossthe St0 r%emuosreuvlwa ely enﬁHce ) € eer
remar s Egac\R Drocess wﬁ[ be exppatneé y taal ”t’
|n such a manner that the comparative stranger to t e actua
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wor rn of copper will, I hope, after readin thrs napey,
enab tan sta rnte rcessomoP aki Og to et
mrne fa ura e uat of ateria workman
ntrs r oetorstore or am
ence oft e USers o Ines. . The notion that
so ca ed a secr s (fhou ch érve IS (altoget er antd
icit ) better un erstanding” all roun
heSu err te entEn rn er or the Overseer 1salways mare
E%ffrfedaf Tk called U ef%“’ff?%% " ”“fa"tf g
en ra Peco nfz we co pe smiths ave ess oc as?on
re th str utio ot er metas t rs e r
ete hat many. ot erwrse goo radesme
grtlf Ine t\ovt Igg?nnce) ursre ngcrcuoﬁrattsa% th elfnlgrf)yc Ugrrse
gs or ado %tfn ea r(t:t({? ?Ferrﬁn%ei(goor%eml-?hern raet%vr?nr]r?? ol'r]ré
ore the arep uresater ‘rie and mereI ta YI\E ? ustoms
e sCie tr cen INeer Wi at once percéive, the weakn s of
En'snrfre et at no deverI]0 Oelnttnfﬁfogg I%fﬁeslcnrrtgeg i ess the
aect aim at or reas onnf Its adoption are staterc]
eposrte eliange 1s placed in some quar ers
varrous ec nrca tests for d ermr Ing th
o t e copper, usually, I fear, misplaced. This caze f r te t
leces, received asev hoc att e time. of the Elmore
n this mstanc a a metal capable of passin e
recognized mec anrca test twge over, Ket this m after

merg exposure to the weather for a 0r S0, out a
att mﬁtpto gut wor% ny tw rch the tuBX

on It
apf Ee nf) egr cuted tehraIIY %ell to reces u on
orts rn eto Wor nP/ aty
‘rn\% ica cientifi ex natron or this nom non
ouI eterer o [rn%uponateor m
f)or ) rcIt rltngta repa sto p at an A t
trcIe ?co perythe C0 srve orc lfwhrc?r Ve tHe meta?
ecu lar dctrle charac errstrc emn mec anrca mixed,
t IS de srted er sta crystal in, the eeﬁ ric bath’

ers fiess ressancet t’he gctlon of atmosp Ir %ases
than oes e metal mixed in the molten state. In the latter
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rocedue the polrn% of the co rﬁ)e [ythe insertion %f a sa?
ng well ‘stirred int he molt al, introduces ¢ emrcai
Ne form of gases, w ﬁh act asaprotectron against. extﬁrna
atmospherrca ack. Whnen copr%er IS heated t0' brazing heat,
?r an .even less temp ratu‘ 0 g period, a trap
ormatrona ears ‘o f ace n the hgper this gecu lar

ote trve F Ica orga deto t rpolrn scaees
emeta ecomes rrttle and useless ot copper B dp
ornTgﬁ ar as to accept the somewhat extra 9
yapot esr the mr&ro or anrc tBeor In regard t\o meta
L irmly convince 0se opservation, that. é [ LFt
e certal atmos eric ases hic have a_(eci dg d%e-
|ta 15ease i Iyou Wish
ce In ¢co

erro S e eg at cot%
(f % t at de eneratron takes
ert e action of gases. ThIS I qurtea ar rQ com

oxr 'Z(P% or rusting.” Moreover, | es ec X toﬁ

&8%“% r eroutn oﬁS\?riJ(reSS (tatT on t %tem rr)tnestt f uttsoe ug
vqet?r t?? fime t e metgfJ IS % P/o?ed to the atmos hy

ate e weakness 1S, ifs e

ﬁ? Elas within the short ?erhodfestagéjmengnlt Saanolggg@f

more copper, capab Wit drn ext ra
ol i b ks N
rﬁ% |mes anne?a OVer one rWed tl esﬁl rnoaclass%
ecra § expansion eces ofvarous y ns an
rnrs wrt a surface ute clear 0 ar S or
t rco er ever equae r in this res e
trle) It wmlesee rg anta : lt re otrefrrrger?t1 at\rrvot t ree
edfs, or ?F rst am re sure th the correspondin eat
or a few monts the result rsastrous and tne ¢o
every a eara ceo ea |n rnto small pieces.
tats me lengtn with the no ewht clent topic of
et S e Pl el
Bv R/e us tﬁe cFue fo somé o? ”tr” ﬁ rto unex Iglr a f
g [iculties. aan anxious that readersw a]
|g[essron and deductions, which will occasionally ere erre

et 15 Sibjec of mbchanican e Phar ot int



148 THE CHARACTERISTICS OF COPPER

do bling over.and bending .of copper strips into various more
ess antastlcs apes. Is of little Tinal valye. As mattero
mechanical experiments, un esss read over a on
%JAP&G % %Feess 0 futhenic data “bFOSe%ver 28 %ntn eé
il of e Mg o Ly ewﬁﬁhm
ears ex engnce ?oungg eII ared test strip fal
ve certainly af times ha oorc per
ands, but this test fails e t ness.
cr ving for a mechanical test must esat|s e I woul sug

es f that a tesfoﬂor detectlng any latent weakness in seamless

as
%arqefuf smo th f||e round the end of a PIEC? of the tvlbe
e tested, an aft?r annealing, work ove M
h mmer, eW| th 0 flanﬁe to esa¥£|nh 0 nc re
ues and ahove, and. [-inch wide for mc es
tnec to etW|ethe hIC nesso emaIerla

o

clear or an |ns S Itngor ream ﬁlsa

?ﬁ? (il ity 3;#& R
all' tGSt 0 traniverse b)vea S,

r] tpersona r1p%rlec owever, in regard to this
mec anical test questiorl has been unsatisfactory, good copper
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sometimes |vrn bad test results and poor fracture another
Pme copﬂ gg od results In Ttest first-rate
racture has |n sucte&din st aces deve E frnorma weak-
nesses even after the mos ﬁrefo personal super |s|8n In
%arg to temperatuse. etc. at at 15, that t H
takr ote 0 most |m orta etarls I rerqar to

PPeman acture, a romw at sownmt P
|mself if he'is em treated nestl t tJ g
gam rlr ence in the cg acity of tTte coépersmrh to dt
n été Eseeanntatgnrte(flac sa ewrt matena

e o

orrosron— The L?PS'[IOH of corfosion or wasting is one
COMes moe u dr tne Juris |ct|oH of the ch%mrs [

SQR Bt notgnrettrfts Pl n%%ppe“mlf i i tjepr%r%'dlt
ﬁt e efrect of this wastr n Co(ﬁ

ﬁ Qstances]
Oh eenorneer notm thee ectu cop er
H es of the paten covering om times ose
negr an oth etr tenous (ngredients, te ammoma an
other products rom t e covering actin Pont e cop(ri)er an
caus |tt|nﬁ hle fact th)at he ¢0 1S pitted, dnot
cte on uftiform nt/ eexpLam in two ways : first
icular a

arti folve ts (ﬂ Iq al stre %th and

ftr I|t over all parts; secon mea may not De com-

P F hom eneous sama er ot act, no metal Is abso
ute e e trao da ect U o op er steam é)

on | trves w en tewa o urn e |§

met o d upon some o |one

remar
outside cim er Ioc motrves o Xing the copper steam
| thesmg %ox at ron end ott!t gine ocpﬂrstom ngﬁ

ese ecam itted an score wher 1§grhot
els euontem nd | h avesenco |%
|c ese condl tros waste B throu
fran eto saY In the case a seam |pe N er these ¢on
[tions, the. sold

st o out u onawasted
e sometimes like a piece of cor

HdpuhtedI§ ag jvates e tendsncy 10 c%rroderﬁ' cal o

ﬁ[W&S ﬂO'[& ecte aan

P e e e, Lol
oated over, POt necessarglto hi é coppersmit
work, but to exclude the atmospheric and othe gases
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Purf] X ty of Metal —There sefms to exist ﬁ somewhat r oneous
idea t r”er to he rea trust\rvort y and dura e mus
055eSS a s all amount of 1mp ur ties. “No one a
ave an co cusrve Idea as 1[% e exact u

e entrone

orergr(] [] e ecessary. atterrsus
in a g Ey % anner, that { rm’or{vrtres m st
be 10 noy must they be too li \]:t aye not

not

Ir htest d%}ulty In understanding the smeters osrtron
dar to t rs impurit duesrron The smelter’s %re test

rou e.1s to produce’ an poxrmate Wlt oppgea 03

for obvious Baons i no ena oure

ducr an anso uter ure metal,

Sm f n%; gocess a e copper cannot be roddce

1[0 how engineers and many coppersmiths; ¢ n%e to
regarg Impurit er IS not rcut

S a sine ua no
0°solve. It rsythe redJ to?atemgtrh] etermr‘n
i% and or er

uesP % tesame ethod ap lied to stg
meta} i trs tenseag elasticity tests, 3 the va n)
anrca sts mentjone grevrous 0es not iN
nt e caseo COpper, t at the piece givin thehrdnesgtensg
ure orsow the atest astr rt rmrt IS est for
urposeso pem rng res rarey rv Way,
Ieca se the uIIrn stress et te orn% zi%w it s
sha

Xed 15 tOOL?a? t as d resu tO OJXaEnWItTj‘.

a serie
ments grad yhardenrn the materraf %rsl

m he secro on verstraini
a fair sh re oﬁ rmEurrtres in It rvess test M resvﬁ
om get(eo%farsw en utunde wor eit

persmith orprn s frnagv rthon H res ean
ra IOH The bes mg LI have ever had trou(rﬁl Y

b e il
Into Oﬁg nd dravrrn/ d)r rolledJ Imcannot see W rma
fouron totfh uestron of Frrty in copger until the me aﬁ-

ISt d ra trca WOrKer ar In touch with eac
ohhre co eanwh Ie pin my arth For t?re reason given, to the

Overs anrn —A m st important point to be note |n he
wor Ing o er ert er tube or s eet an ﬁ]roba }/ IS
rese anX oth etaIs r hata(l % nt e
ess o ealrn ffe enrn y wor rnaq e mefa
rs returned to rts orr inal duct e condition, this has Its limits.
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What |, wgh to mfg Ey that is, that cogper can.be oveiworked
or straine l}/ % point at WPJC anne mv% return
It t0 It re 10 sHtaIIeaI state. |sexaﬁ atha ens
to p£ when they areh q £ at work_ unduly” without nq
anne] led, not oHIy are they liable | fatlurfg 3 gttme WA
In that str ne condition, but If annea nt/ A ave
restored to t Fenon inal qualit onIYJna ited ehe
Engineers natuga y are s I ust at It IS not so.mucht
ervatton o t e co R e. the cogﬁ%rsmttét % rﬁnou
out ast not [ item UR is order hoo
ater egre ac unt. . To such | can onﬁsax rea
careu ﬁ? ge then raw our own conc sms
verstratntn 3/ e co er-worker ave
excedp Hal 0 ort n|t| fo serV| thls m the man
my hand

ass

en one has t a onou rt/ eceso copﬁer
0r Qays sometimes, to fird at t e e?d t at e copper has
alled, ‘It ma es ?ne concentrate eir facu ttes or Se out
causes an allure is oft overstrainin

\tvorti (ﬁfprfer EXCEsS| ']K"f tfoct litate prog artt?ulln ;

00VIOUS IVE advl e on [( ﬁ
e WOrKed 100 muc

subﬂect saly atc ers

r}]el hfe tle, 15 sofmewhat pebu ous experience mtist bg
na arhiter. uesttons 0 %au r\ e maena P

shape 0f wark enter ? into, em that |x8dr es

cannot be glven(butt ata |ven|nt pa er for ben a

ﬁ?S and “wo ng enas ne n t exc e ak over frainin
E% on é rstramt 3"1 jorkin cop
OWS ItS y nregu ar crac arter b n cut

with a gouge “chisel” reappear an ecracfg
s t.nnntn e
e £
?How ané tatch |ve one the ?ﬁ?u essmnr‘f\a ?knoc

ge Ins| eth lece, wo I% n]t thls |s due to ane
t|r |fferennt caus and will be touched upon in the section
u:%gnaenqteﬁ‘g;r The rRrocess of annea ng jves, | darev [F

t concern t ot eo ts| er,
In a pipe ofwhatever escription Is at once put downt
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annealing, that is, overheatrn? able t}o write with aome
amount “of authority upon Yhis su ect avrn% c rrretI e
ade to

experiments and noted results coveri %?t
La Ittle use oa enuing nlqurrert vg
staement f articular defect Is dye to. burnrn
over eatrng unless some aut entic reasonrg rs‘Jo
tci Pport he assert;fon Itrs”ess gsaru ma ng com
Parn éo the manuy acturF the tube or S eet In r&s ect
ﬁ anﬁ/ efects coming to g t1n th e work rngv rhog
ave one stereotg/g Jp to all comers Which is that the
er has bheen over %te he statement IS the same Fven
?per nas Bever een near the re rnce ts recergt Em
t e mills.” This burn notro s] arr sa]e line t
unless the gedson dea with the c as had a
ex errence nd been observant. In sr r res ects
%res lonP |mpur|t|es In co er %vrous trone
S g t of the tem erature er es Ifs c
act rrsthcs | wr 3/ vaque ad arbrtr X e dffri<u g
arises tnrough effort be made, to trace all defects ﬁ t
over eatrng ence confusfon and contradrctron | shall try
to %assr t]e trouble.
a ich the copper is heated

temperature to w
tjtnOt nearllj}f S0 rmBortant as the Pen%th of time 1t remaips at

iven Neat, ot giving the temperatures of the
?fe?e t coloyred Leats ?or tﬁe Sﬁ’t ereasoithat an instru-

am%r(t)t 8rslrrrsrtﬁl§ eS '[(I)Oﬂ 1S ﬂO U%%ag/ Sart ofmtue ed%urgnraent of
pg e{e r ugt?an -[ed nﬁ)% or da? USE.

t gas 3 nt”attﬁr ot 14ct white. Ut'e e °°tf%”ht8 éﬂ
a%e ome mlf% ened and covere]'ge ore or ess
ters. IS cona‘tron cou

not he mrstgken thouq

rt might be better to take a pjece otc er oneself and tr
Stran%e to say, rt ﬁ 8t p[ren treate rnythrs

ann rs mrn tehgIe eraro ave nra
orme an pero rou p t
as recerved I st n r r
tests that wou be a the piece. no soh ate

conclusi nrs not.arri ed atb has methods It mounts
fo thhs thaf heating ¢o atures ort bIrster

esurtgce fras it e[lt f?ec){ of the COpper, tRoqulﬁ]

H% samé | 00 not advocate frying How near one can get

S
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out actuall bIrsterrng th surface because it is not neceSfarP/
to raise co ger to even |anr hea} roperly annea
hatrsar | danger In the earné) errste roon%
heatrng e ter assin ucrnﬁ
nevvnmes ran old frouble, wrt whrc Inte ent co
Iths haye been famr man ma) not avek (P
e actua rocesfs e eV Becoegauze
o er raeors eet an sa e’?/ be raised fo a }r] hea(s
out % the urnrn eat is fonsr era X Gger an]
H swrt ross car Iessnes rs rare ever reached bup i
%t must he rmmedratez emove Hpon atarnrn%
t at mentrone scu fron upor] e riva erar
uenc H%rn water ?r natQral coo rn? would be * muc a
a out not g{ rn watel' shows a distinct
advantage in the case 0 aver rntncate an Ero on;r preeg
af wor equrrln some dozens Of anneals Th ave prove
fime a the same manner and for the simemeasons

as rlrnrrt %342 Ofor) \t/eroSta%malm t?re dr?F reWcOr IS S0 tn?Yer
qt f)egneéjl gBF e%uencrqiag gfersthem st |nn§ucemer]ts og
economrc [ er I a lowed to cog out

ECO ehrsmrthia stoc (ﬂOU'[W It, Itp %b&l ractrc
Oﬂ (F them fresh work at eac anneal, t E Oﬂt ese

or '} %enchm for ordrna ractrce 15 re er

ew In reg ar o the progess o annealrn
Furﬂace annea rn or co |5pes 15 excellent .on a er afd
thefor trcer s manyo ectrons ame

rst osts a a ecap %sf rnace reqursr [
f( man¥ H van anp Vpr 6s, cost m rP
i el sl i ) i i
?sopt H or ons 0 tnegben sunder IOet 1eh|s attg5r
grea rawpack, as even in ste prpes of Sizes U ri rnc

,Vinch t rck this takes place. re are uaIy

m re ﬁ nomrca ﬁssd% uite, sa E nds
H -Inc orec f g (%trsfacto ily be annea!3
arge coke fire, with blast, an OVerin eet

f]%” og/aetr oretarnu”eeate ndp a aii aefcate ?era&honof
rnodera)te< aebr\jJ qcan sare SI ttrleort]rgst dI o e?glogtl \évclrrucf% Brarre)
hou\N Be annealedrB/y s?rnglmg ﬁrem up w?t ower an horJ
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zo ta within easy access of about a 2-j ct ast pipe. _Charge
pIpe near t ast connexion WI'[ t |e sof 0d,
t|n ame WI |n ers or o | w
stt rou woo heing rep ate yrep ntse
? aamtetst eemttttﬂ to r(etgtte erltrt]t oe Sge Oft?mes
*pspmoe t00 |ttIe (\!v%urcauses ?ac o¥ fame, and disch arqg

so meeﬁ%lepanesoapn ratorrt emde JH tﬁeexpenencee\g
A few minutes sees'the eco ntform re tt ru
out_Its whole ength or even larger
1 feet or S0 long; e eate means fro en to
end a good an eagﬁceat maquare o an our or so, at an
P

AL R
to“ ett %opper ? Ptat toag ree a¥ ness X re
i Osu{eextoost F atmosgheJ IS eto re- anne eln ”? ﬂgen t
have Patn {boﬁjt?oroveréwelve onths specalal %en
" ornécr)r |%IS 8 ”e'FS ato eengpa(te 0 ktn 0 methods

fl?tn% Eper gtlpes— rontJ |e}§s %Mr m sheets

Eraze . pluﬁgoses wjt practtca ge t e seam-
85 1S t e su erjor. SIze 0 RI e radius. of bends,
trc nesso eta and cost, areu ua ﬁtermt in factors
e cost cts the matter o d a seamles
esa oveacertatnist‘z In |amete,r nt |ck
an what is_ terme

asis nce sl eat?$terle rapl
Increase In price er Ib 0r each arto an |nch er |n
meter or g uge Tighter in thickness. . 1t is, 1n the ulti ate
cs org on:atomaeapesuto |nc ore
hIC seamless tubes, te ease and safety |n
benﬁp | ree?e%rtrjttess toun ea eore 0t com ensattn or t e
nng ags the co% ersm(! VYs caLe u on to Bf (?

fir R e §
Hglnt Ben{ﬁtng W Ee SQZ&P

——C )

en punishe

fﬁttf{'?a il e S e
which met 8 ﬁé)eaywnh P ny refePenceIma
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‘ube or sheet only applres to them after delivery from the

Seamless Pipes—It ma be t N as an axjom
chjt }testoﬁ)erng draw rnto

tbco%%esr Vdr rttlet ematter Its It

at sl seqrd]emnte narrsI a]rSIUE aIYgé rscg %r%d rYurrné t%e% d:

(cjh%nrca ﬁ ot gc nnecte with the ey afl “ ese
ects, when tgte X ﬁrrse consist o Iongrtu al flaws or

marks, ecte e Interior o exte ror 0 tg tube,
ener%ev e cause is carelessness with the d |es in dra Hg

rt an 9rrt gettrnp qetween the stee dres an t
rﬁp ll m&chanical defect somet]rme un] IS
Wit are t erm rn tlons, w rch gthe result of b o%s
In the orl ecomrn roI drawn in the
sequent or rn wrn inishe tu e externa vr
scale or lo rn o cop er an d internall Isters

resence 0 Y GECtS excep)wrn Cases W ere tOF ark Sg

er superfic I mean the condemnin the tu
ubes sho elivere t for ec no re SN, and
ouId Illed with resin and mixed wit o ' cent,
rtch 0 prevent the resin cpumbling. sho on no
c ount be ‘used. It rs one of the orst
ad e ect u Qn ¢o It can never be abso utey ce re
rom the Interjor q es even When the ecaution’ is ta en
of whitening the Inside of the pipe, and urrng supsequen
eatrn or .annealin and other purposes the'lead re u
eats It wa into the otstteevrlef fs 0
Pon C%Pe ta eastr the atf]er netal, and Wld a rnute

Receﬁ ad upon rt eat over the fire 1o eat
ote the energetic actipn of %he lead, and, a ec? coolrngo r]
ﬁace of the copper. acte

3/examr ee rneastut e same fjme t gt the epoh
TpT R i
Pards ot [F%é)fées wh nheated atershavrn %een treacsg Hh

nds in ordrnaJv ractice ca eshaé)(f on t
egrscle]s rv'?e‘loarteavomant et eresorgaggr?eertssrvrge?dlonan eead rg
act&raj n)drn fythe fubes sy eﬁts ernterestrn% probl ms_

? ﬁnsr%erably {0.00 Wi eutrmateéuccesor ot
wise of the pipe. "It is not necessary to demonstrate the
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Bbvrous fact that bendrn aco ng hen (fthe distance
etween two rv%n pornt att re uces
ISt nce et roat of snatura yresu ts
mstretrc r}ﬂ eratte ac ndthr enrn or. guck
etotteamount ep H‘]guonteraru
nnrn can Bver, ese rous cted by wron met

nrn OF stret as mu as ssiple, thus red ucrn It tO

i LD g, T e i

The correct et od 0 ben Ing I tréextendb){he area fort |n

eenrn ressuee between) shou

? tast e rﬁopg gP ne hend re u Ired erPade

Bot ess ourtrme t mmeterofthegd orthesharg
wr gr the radiys Is increa means
h l) ? hat the ten encB/ to re ucetetrc ess at
t e ac end 1s remarkably. litt e not exceed”tg one
g In afarrg/ short radius. ~ Aradius of two andaha |mes
iameter t] é) e (ot ecentre fsa bout as short a
en as IS . ossrbet >i)e ute sat ctorry Thrs aP les to
srze | e. It wil rl)otrc that C(W e ve

ra e 3/ rves way cross the ben hen actua [ Work-
eten enc rtep‘pe os It round
eben s, due t t e continu aterrn In s ape
rom s errca to vaI and a ain when the ﬁn S are
tuate %/ ansro contractron In the rang
ﬁ]' en enc to sp rt |s enormousl ﬁaggera
In cas seame ny wea r]ess f the“origina
Bube in t treritron w rn all proba overe

the mec anr testrn% {0C€SS revious| re?erre tO 0
rnrng OV af angg t will pe rea Sy rasPe th at

0 £ %SU’EIC €S 0f engt en hroat 0
B en SOI’ en

c en u vr?e ten mﬁnetreerlraq ﬁta Fess t”h°¥ t%rc%(mﬁ {Er%

opper works up. |

or u |ers OH the rnsr ?]otC Rg trend theplrg ter the

maerra of r e an orter the raﬂrug ore |
ow; rs great mrstake to that so é)ng

se puc ers " can hé heaten d wnwrt mera [&ave

a smaoth, that n rm has gn one ow ofen one

nds after’ vr orous 1y ammerrn own some spec

uckers thﬁ art of the hend where the puc(!«%

unished shows a series of Irreqular cracks, as o be con
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ned. Thlﬁ IS due to overstrammgSS newl prewousITde
|

r IS case again it IS im down:hard
?A ast rtipes but | thegtradesman |E aware o? he}/ possn} JIER
the evils he can at least err on the ht side, U

|
ex rience he learns the exact amou tt erw stand.
b i it
urt er re erence t? hammerhg copPer nds an ten-
en V\{ %oven iness n t res ect, althou Ahaﬁa
Its t Xt

HOtI 3 { erous ein UﬂSI?
cause grave S spicion of like care essness more Important

Fan ing.—The flangin f copper pipes is an important
Process qﬂt hth reaso nqabe caeg ﬁ%psu ervasmn %an be
endered ﬂmlp and frustworth flandes. should be ast
X‘”t augﬁ atcvggt Irds ID hel ehto r%f Jange (t:trt]IC rgessI . an
houﬁ be¥:ast W|th deC| ed taper to WI'[ in J-Inc poP e
ace sa tager 8f -inch to en ure easy access 0 teso
v(\! (g) the ut stt orta

Ide of anﬁt ut3|d | e enas

ean as. |r grea ene y to goo raze
aacne e, |tk|s onl necess

SC

r}/to cau %ver ne co Per n thefan
trom |np5|d t? hoco?Fa sot(nceI |% %OpB
cantcst eep nge [0 position ma set down as
another evidence.of slovenly work and con emned Under
no concelvable circumstances IS It necessary, yet one occa:
jonally comes across some, deplorable cases, The acfua
ratzho on the e IS often ren ered |ns
re an

cure by
|sacor% ractice to p f ange Ft
gl i tht.ft“&t;“tg o
n tes it o e W W sl Sl
8 (5 n? h etr andpte faneaﬁg Ea éovered W(ttﬁ scale,
ren gnn !) dlf icult to rn g oun ra%e sometlmes
gow ere ﬁrarltss nnk? on, ut| IS anatls act‘:)teyr

orrect met wash te razin |cﬁ
shoulq be cgarse&N mcear gn] a

ranu ated bora he wet S0 er an charge Iane eore
utting on the t(e maist borax uns Into Sﬁgc etwe

Ian eand | eand eps It chemlcady clean, and no frou
|se perienced In makin é)agood sound’joint. - Extra charglng
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when flange is at br |n he should e.avaided. hut if neces-
SI ateJ % fan e o a[gnot P uenﬁ ?Ohed the ex%ra
der ea Iledvy]lthoutt || test ne orst

ast ort one[ |ereasuner eattegra
ee ect 0 58S, an e(more* ten SQr
enetraﬁs Into a es the thickness of t e IP}

atter effect Is the cause o? man {)Hpes n?atur
attia N anglco ersmiths ¢ I%amﬁ&tun er
?ut forward

a

method | e solde ross

condmonl nat due to the met J go teg but to t Ke soW
zing, or the asswtm

nt e| ICl coarse. Toh

c mm rEf? IngT f: ﬂéxg %Ye gba]s %Olpe %r |srasz%net|me?/s re
Easse aS a necessar eV|I that 15.to say, suse IS on& |p on-
able In extreme cases, for work Inacc SSI on the %ror In

gé]kgﬁrperr r?rQF g %ﬁrgﬂv § |a98na%hvah”%§%%% E)raz}/ng yn%ellrr]a%

0 es” on several. grounds —
1st, TR{ deleterious effect upon the schlder of a Herce anme
%ausmgw at coppersmit sterg} perishin |3|

Bt fg'ﬁ%g%sametna gl i
HJ he et | A g q) eb \E Iame Upon that art
of t 608 %er Imm ﬁ IGT? ove fhe anae re Utln ine t%S

SIve a re or less nged This part 0
|e soud0 %e partch arP gguare rom an prolonge

i, The cost of b k di
exprendltue i e o %ﬁ%estvtvﬁer o epences Tounh

o afaavaa i ity
%out{ turnsam e use of blow- |pes There are noagvag
; jam e LR

3?1 Ildc ){)ﬂ)%v |ete|%caép fa rleng pr%
ow- |e|s no new th m?p N use (ntri ate work
Port e tg or th |rt %a\ Pem st eI msteeg rom the
Ire as mart }/ % eafte{ﬁ{rn takes place, artness
IS the e {0 all success

SN0 f|me whatever
must be I%:%t during the process hIS a% Iaes t0 aw]dﬁescrlptlons
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of ra ni Thelnd cat| (&s ofa od fI ebraeare neatnes%

arness roun vidences
?o der, w eca k| qus set ackaﬁlttl0
%ﬂ chisel ‘within at most. an

om a”eyﬂ%%ét&.t
%lgehrk?ﬁ ﬁch thlstestwou In nowayéamagetrneplpe

There shoHIq be no Llln? round braz% at the collar, unjess
ith a round Tile, as the tendenc square COMErs IS a
requent % use of ?rematuEe necking

es Brazed H |?S produced frfgnfesheet offer

L el
Y)Vrazed t%qet% pleheug fa IDe, rﬁdlus oaf gens andp q('k
s o matelel sgein ?ﬁtean t}% 1 PIOCES )T Jﬂa
gn %e a(?og For anysuegsa ?m Gr}nch bore ugto{?mc
Or even vaq b é coFrse aﬁress f sufficient

Wer Is le (r)er tﬁmv' ) 0Se, the larger sizes would r U|re
draulic press o 60to tons ca Clt e stra
ro uce taking a sheet equa w th t0 |rc
ia etero p ebore quwe Us J-inch * thus for
5 t|)ncﬁ leefor inch thlckta%ee tSk%"%%ﬁ?ﬁ?Q&e coef
o 10§ mch%s This sheet]fsthmnedpa? ng

ong_each edge, W
shape, by hammer or rolls. It is then gfterwargsg bent
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haeto foeragr ter re5|stance to bending . (see sketch

and sprin n seam when o one i els ein
sdu Ing pr |ng 50 by hav|n eam at the s
(t gears ape sectlonasmal s rface sgresente or

|[t)hee s& spread over, making a neater and better seam as

th

ctio pSt ight Pipe from Sheet Pr Bra
The sh et is annre% eede anﬁotltjvle Ibtéle%hreﬁe%lot%g Hée V\thd ne(}
t|ms nesso emaerla and one edge
asarpmseoade |chmortatet|n
eqseaf?ourte ap fes r? | elsF aenr eor arsto 1 orrsne tt)re rgggmg
ecraﬂt : up)j ch dpeg er than the P @8 ar IOto aH
or an urm razing. as shown | the sma
se|mns eleaftecramp e|n tW|
be alr r, as Wit out the cra -
053| eto reguaC

%e amount al% Hd]ep geo 5|e
|nto e een the cra tewo

toget er &ﬂ oun Wlt Soft iron wire a OU'[ -InC
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The g |?]£Iaced on a mar]drll rlot exceedmr% 3 inches. dia-

mete greq do ncoseao the sea dti ép Ils
now slu ? Frea raz Qenu rf ct clean
Sl b o M etw%taa
H ‘81) ourea F Routa and of orax In
S R
seam |s(f ed with coarse soIT%er aﬁ ?}/ exRertence wﬁ
d?term ?et uanttt {0 use. ebestﬁ] 3to aY ftlen
o %tron o[] Ft) Ilar
argg hs?

sectlo
ﬁ eet orsoIn e% ﬁndc this with sojder un forml
(Yvhqhe length, ce't echar %n Ie |ron aon% O,te sea
Inside the ptae a turg It ove an g er on, to
e seam. | visable to blow uPt ire pefore thttn

IS
ﬁwwm@mwwaaawmam
aIt(e%h

wor ere'towmeweez ﬁ gforoe clanrst e(?usetr%ned %eﬁeoo%

U
W%%%“aﬁmaﬁwmwama
eseam gel leﬂaned the az t% r|t otherwise tPe
Pees I resgcocrgsgxt |zerd Ire 1S ermmeal b ahe fl xm
s ring 0pen un1e € o Ie et eigge ? U e s%a Wrr%%antseres t
Fr)ess%re rm a {Iat nde |ro LBarp fo ?teyseam has bee
ro cleaned and pre no diffi uIt |s ex ertence
ea ily and re uar or across t Someti
owever the carefess er for has not su C|enI clegne
seam, and he has, a diffjculty |n gettm artso tto ta
85 it is term his solder “fall ro er
lngrea If not prevente the cop IEers

0
E%ﬁ%ﬁ%%@%%@%%%M
H‘i e comm smaﬁe mI é upan an
R
|rt to matﬂ tor 0 ﬁvert ttre N Cases oft 1S kmdt?t
s e Passe oveAfte”pro ress con-

arts agtvuw Hou ould
Etnue th the re hnder the seam emo mg fro[n
Ire and cooling off, the defective places should be thordughly
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iaped and cIe ned both |n ide and out, and (sjtee ed |
ion o Vi r|o 0re ove(s e burnt borax an (ﬂrt
nbrettgne 0 the fire an rebhaze T |sr¥1 lfeallttle
trou ut It s |m erat|v ﬁ The necessity for” cleanlingss
%r]not 'he exag era.te apcl ackne[s)s In this eseveft IS respon-
e for the ma{orh of F ures In razmg have been
W?é? T doubt that. dt?rcé”m?srazé“? dnies,to ‘tﬂ% et
must %e t 0rou ?1 alean ?or It to do ﬁo Jf not, the sﬁder
mere P/ lows 0 Te cogger and to the inexp eﬁlence ob
L R
Dok oy ﬁt Ty inchih
aneter med %y the closeness o%q Y, t5| % lPcopper
the a sence f an roove or W alon@ 716 Sﬁam
L e ol il e
| eﬁa'“n%readiuectggnfqa&w ol o el

strep
T i r%%ﬁpa!@%.nbgu"ao“@ e e
VIE gh mechani¢ an onserver.. The same r ?as %o
ol e e g o T
T S St
\?Allzes anrcli djl whic 4 care ulggtadqf)owe Wlﬂ e uitaln a

Irst-clas tion, WI the copper unimpaired, If not jm
R i ha

erovgut AL o ety G ol 0 0 ot e
eneral ex enen e, aI the re d|n tud mg possinle
0f enahle a |eceo WOrK to De | ‘cannt,

V\y eason of e

ord-picture 0 such \p}/ogll(y ebgvteora %/et?rlla eq uaeproﬁeﬁge?act
éowm gr%Spcorrectf11 & %ss?ssless t&w m})er
t ? %al can to Aarg Iteﬁé}ent e retameg}0

!

ESaDlE (e Wﬁ{se el BOW R 508 el
o, sa@ ¥8|nc %ore nEE r?gfe be¥1d say 15 l|Jnch radius to
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centre of ben f % l?etch he %arefg measured round,
o el b R

%er worked . into s?r sou e muc tir ner roun
cenHe radrus art t an, say, Onrﬂ ? &]roat R/
0 Inc 8bewn vgr e d |n|s round %e fre

i Vi
fou |n|sh ro%d centre radius 080 inch ﬂ
owever, the cop ggrh een made to flow
methods, m N be work oerwrt a ossnotexce n H
gau e in thickness, that is for any reasonable radius. (f
erlrrr]rC Stp?ec worked over In reqular courses, not excee

th

SkthShngthdeM kg ffShthkgover
ddle

Bt R ek e o §Od°tetre?o"t”hes
ng and  also, il orﬁrng or prazrng gg pper, t

[ bpb— H

Sketch Showing Method of Marking off Back of Bend.

de ular co1ursrn keeps. the shﬁpe of, the work to the radiys
e% rig he sheet, $ern9 mar &’S BYvn on the sketc
at an an%Ieo not more tha ock 8r nvl

and
commencrng at point A work to B and back to C, then from
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ngnéxr%egollCHani bﬁ%ﬁ to T%tewc%rgge aIt natrfly rreractgHrs s of

to the anv an acco nt to be given a 3 owunont
anvil. P or eé¥ ‘%e 0 ?srte Sl F dpt sheet to
treated srmra{ n}ﬁ eannea ammer

mﬁ eatfe or som rve times for an ordinar ra hus—t
s s'ta e can be done on an rron ma i e back,
as wi ear seen IS contrary to the saddle, and sortet
roun centrg ra ius than out(sjrd a(drus he ma{)err%

gather round centre radius and thicken: this must be beaten

U
he back sheet is hollowed out b ki ketch
% @ ee '3 ar(i Ovt/r%mpnueregv Wv?trhmaroode)ner Smgjlcet

E’tt °“edr3's”trs thel) tﬁteéﬁpﬁa‘e In, one Bace of, o
un%rjp er lfsu to the t ?ate The srn{n %he%)aci
rrI n bend should be ™ razed ™ in on an iron co
ace hammer to assrst t pin
esaters re placed srze kch
ound that t erssor tecntremrk an e
ack n eces th ts, If correct aves
are thinne es 25 rnt ar tIen hs an cramps
cutina teran ea rn arefu am sm st
otecu in the rad usor t e utrnt Ir?r
cut In.ben hererIreI t0 S ecrm r
eaterrn In sha d ctua workl con
rons ps ar tter cut rnte acsto facrlrtat dress
goﬁofteseam after brazing. | have made no mentio
0 anﬂtg/test or copPer sheet : ust confess to avrng no art

In any mechanical testing. reat ma rrt b
or Inar pract ce r COorTect eth ds are rtte
srarn er, and ordinar com er ia co
uite ca abe o eefing . the re uirements. xce a
co er wo equires specr copper. fo sta t
arerputaglrng rmcarrresorélvrte {r sa a5 crg C|%rrceers és
F ytherr alIs whenq Shéj rn gts tie
I ear, determin ts ua There d es not dppear
e t at C0-0peration ween the chemist or metalllirgist
r]e actual. worker of the cogP rw({ thout wnrc It 1s m-

P ﬁ] e {0 arrive. at an% tﬂiStW X] afa. [he connexio
this direction is not nearly so complete as In the case 0

tO
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ﬁron and steel times tﬁ &?&psershartthlshs segﬁrﬁglreﬁ ﬁ

Iers:pﬁ(e)p A Snf%%tt Oca?ﬁﬂr?rrrrnnanleailrﬂ e]ver reaches the “norma
% e of ducti % emari wor esheet 1S 500N CONSCIOVS

act. and exceptional car rsgr uired not to Qversirain
rt T 8rf ficu H ft to this ?r nomenon ﬁ t(ﬁat }ﬂr
cogﬁe e teste or te sile stress % 9rve a P %uref
the more ductile s?]mb) can offe rlo ex% anatlo
mere _t ﬁory some fason stantiation
rs useless Per s]t e analyst could assist In this rrr“Jortan(s
% o eort ecopﬁer eople can surfp a reay 00
so E co l]rt at a rat er P”(? elieve t
ﬁ ee ctrrca s]ouredpoP eos nd hen utt rou
the m trr\ ess and afterwards ro Ie in the o dinary
gu er ?f‘ arks or ro % ness In co? ﬁr sheets are u
E moment, t B %ero e 0 ger Itself rst
most Imp ortant It may be of interest to trce that ang
rm urrtrs coEta ned in."co er come to surface ham ere
suffrcrentl ﬁauses minyte cracks
ZPear w rc remo ed will soon work thro Iu he
terial.  To provet at It Is due to impurities, it is onlyneces-

Y 0L e sl U e
gtr)rge CHISGW E’a %F

ko tbe small “pleces cut out are,
ation 0 e k W a
Hydraulic i essential In_pipes intend
1 oo b draplic
hat the jorntrng or testing is keptoutside the copper pipe

not frgarn sﬁow themsevves in
erhuent w?
exa oreign substance, excessrvelar
dsco our ESst”]nrarr to what’Is sometimes termed i
resZure and In sg me sprei 0. test them with &
ressuEe 'to detect rea age 0ing this, gare must be taken
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? ee E)Ira?nzqe face, otherwise it will not be a genuine test of the
T exc rfethe air from the pipes_they must gradually rise
I S
G L T Kt
e %Stcatne b g, °§ %rntle?thery\/\mrt ¥ i $e e
[cion o foevhent? ressure 19 rne on, aft rtv]
b sl e S S )
0Ve atf% rwo?enth osmfﬁte tha? |%d| atesﬁ1ye pr?sence
8 i, |grhest Qrany other Pomt in { eran IDes
Pwenas ar Ltha ammer, the pojnier o te auge
will reciprocate aqﬁ viprate, that Is, | r;fo alr 1S presen A
Pees'ﬂﬂgp .ss%?tn'hvev oo 05 e%‘%?n% %8“&%’#&“ g d”‘%* :
s il b el
Selscrhgeeed 1S fylsdehereé tog N0 misgivings in regard to workman-
oA (Tl e gy o sty
s ?f%ft'Ol%toe W o
E qbbtenj ﬁ1 n%l tmeﬁx'gﬂ Fe Olrgtr?p ;i |e mentlonemuéa
stralﬂh sposs%le to l)eg Qt at thegﬁangeloeataW dplpe
EE%%'S& 12 "N g t%”bé‘ ot as"”s 0 i f i
voId un estlj‘?ness and t0 redu eg?rlctm 8 esteam
an a\t/)vlgtegf Most 0 |gntefan dra\t% tsmen {0 (s a&aqbrr %ulte
sanatn emenP ogﬁ ener?clky %ow thems%?ves quite convgr
enera —[ am n% ? (%eth [ unc nsc* Lis of the fact
that ar’w%/copgersmlt ay he blame tor Tajlures upon the
raughtsman a]y he cog er ma utacturer. hIS
ole er, 1 not? culiar on%/ to_coppersmiths, and seems {0
ollow the line of least resistance |r\1N rqrg)aga/n&ases I scarcey

now what to answer to the critics emn present da
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copper and orrmanshlp and eulopne that produced in the
Propably, ‘as I other atters distance ens
nhant ent to the view,” at any rate no attem tlseverm
rlrh actstocp eteasum tion.  Most of us are n} th
ith the tenden onstan 1;repetmon eep res
chtorles an p eface memor
res Perso al

gc}[eu ect
tot ! erlqg mapc% thesagp]e CPante tltcwg n|n 8
%uﬂ 8eter (r)edsqus L pe(}/duce(fl tb Xm d;th%t ej

stematlc meth val now. The su st| H'[IOH
88 { aseso % steaﬁn pressure and ot |rect|ons
as deve ope rapi Ince the pro ctlon o te seaml efs
steel tug —a dlé nct improvement ce tal |y hen correct
aS%.ﬂ 4200 adeguate fﬁX'Sv'v%”r Ak Cpm"t%“s
usefu q t some * p{(?ate hut wﬂﬁ a[l this glﬂ) Ht o>p
eel the poom of the co E]pl e |s not p(noun e
atur? have a reaﬁ t or ree
stron% Sy any Ins nuat| Ht at the cop |th as deterlorat
g sess on the north-gast co st, a ngf rcoppebrslm
J nhenseon tononelg ewr or e t
esgt who c?n be, depende p on under fa 011
con l0ns to proguce hrst cIa?swg engineers will close
amlne the matter | have ? efore tﬁ m and. me prlz
the main points, the can assch of elng quite a (1
etermlne rom sta% sI %e Inthe productions, the actua
quality of the pipes supplie

Ch | am sure will agree that we have had
LY rgre J t?nni o?

ost Interesting .and comprehe S|ve pa er.
L S s
[e S0 t atw might have asked 6q1ntq%?s\t/||% V\? 0th| ouﬁ'

ca w%rk rom the coppersmith’s

have been dnterestmﬂ %J us as erﬁ INGers. One th |n ?e has

not touc rp(p azvper as et es of com-

ment. Fleco mnst dp ut Jf aq}/ UL e members
& s

Perr?ese%tr eﬁ\e/gtrqg pro eses)eger\}\?en (if ra2|[1 sed to hoexe% ﬁe%
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Mr P. C. Garnham: | am not verx ell acquarnﬁed with
the brazin Pro esses It 15 the manufacture o enr) ﬁes
?nd sheets o | am COE %rsant with. From the ma
acturer’s point of vre | think t rsgsamostrnteres rng arr])
especially ‘as the author asnr])ut orward. some_ideas Which
fertarn had not occurred to ern connexron with t rnaq]u
acture “of | es. | am notkatt?%et er acryuarnte wit

ct?éa 6Pe(rlsrr]r%rtof \Part Rt%tpgsvrrolrse i tIt1s ver mterestrnlg from

ecause over aHd ove agarn
er e avrng comp aints from the coRgersmrt S as reg rds
ualifjes of tepré)es and as he rr]rernfe out ver

f a 1fures in c%) [are yno means e rebg due to th
aults’ o manu furer. sure Jt V\r]l Int restrng
to most 0 t e WOrks In Brr m which have anything t

do with the manu acture o per pIpes.

has rqut be nMaf)fe to b ere}éerrrrtu %ﬁlsreg/rgrt"tnhatol\/trealélaﬂdsc%nebr
and to r t r sms which, ma asse It,
r. Hanascom SKI srnrt orem nin oneo our
est cqpper- sho S, a t In has to say In .con-
on Wi hrs every- st e sten d to with a
deal of respec Tere aret oortre things In . Nis
erwrt whic on t agree, apd very much In it which rs
eedr valu bIe | hewre ere he would proba
eto a a aren IScrepancies, and thus re ove
som |cu a In acce trng the paper as a
ne etather a er hat th a t orseems
to eun er ressront ersm rese s
ner cloud, rearesvera rsot erwrc
show the re son orw atever distrust the ncopper-
ufl StW grrco o S|ths t?ad%ssrﬁsésnoge&n trrJt ngagtl%oa
woﬂggfsrelft erFaB or des atc and ho anb een ea
u on, under a oura con t to proauce first-Class work.
pparent vourable con |t| ns are neces ary for t
ro uctio Irst-class work, laces esas
ethod h rein described, 1s a ere t no mrsgr
ar to workmans |p nee arrse Itis t e r
t ﬁman ot erwrsef ?d tra esmenwork b){ltrueo

réat ma rsmiths have little or no conge
thﬂ whatever d tl] reasoRE?or arSoptrng a certain methog p
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di h I ly that to get good work
R e e e S
k|| men. That Is the reason q H

ase e s
th gﬁe OOE% distrust on corodper steamgges azr tklae:

(jo theerEt%s | sanr(]JOW tt(]ast ?E)eseltave s”geﬂ Iron ra

t
efs ut, as é omb says, ?Pere |sg

(t]n dea dor cop P es ot an ste plpes an
tecorp ermlt sdpom ef ass wou ike'to make
a few rema so oints pon hIC t|nk etswron First,

with regiar to Bosne copper.  Of course, as most flyou arg

cture on copp rsome time. a eferr
ertan g t)
%o matena or stea ear Mr Hand
weat er ora or sp, without any a to worE
uon| e atl ﬁICW the tu ynﬁ nnpet J?mie
tera )<Nel t0 pjeces qun efforts hel q ade to
hatever the Wﬁ ness.Is, |ts evelopment 1
norm agld as withinthe s rt period 0 afew onths a
glece of this Elmare copper, ca a tflrsf of with tanﬂm
xtraordma]rgl strains, ecomesaso ute usee élt H
%lng v neve et come across, a ave ha to
wit (Otrea Imore copper. ave a rX
ossesshnw ich was musgalon tlmeago—a ret ea
an. three years—and the co er has” not en s olle

eer i at ough, 1t has bee 0sed to t Io
eve ﬂtoe eJ IS no doubt w atever th a %s ore
fo at |t s

aware, | gave a
%YdtO the Elmore OP ?jectro EQOSII ODH]GI' an
ot strictly correct Jn some Of%IS statements, wnen, Tor

rett
B not ve an%onet elmﬁres on tha
mstaﬂce ne se%y “this methl after imre exposure to T‘t

copper has fai r steam-pipes, byt to sa
Pne%%seun%er atmospheric conwlons IS, to my mind, certam

andscomp again, ik many her opoer-

Smdt!t% 1S not a cFem?st and ﬁe m?g ggef th ﬁ %EC'[ Of ﬂ

i il e b g e et
RNy G

ﬁg gSGI’tIO d S&Eﬂlﬂﬁ V¥ ?sttrre mtg ﬁ]e mofteﬁ met |
Iﬂth uces cnemicals in the torm of 9&868 which act S a pro-
tection against external atmospheric attack.” , EVEry



170 THE CHARACTERISTICS OF COPPER

C0 Ber maker and evera/h chemjst, knon{]s that the saﬁlrng

In adfo rntrodu Ing Chemic s 'into the coBPer ex ﬁ
oxy% rom 1f; IS nos dow of a dou a]b

h esas Wen c%)[perr eated toh razrn at, or. an
even less er fure o

period, a ns ormatron
Rgears th ta ae rnt er thrs ecu ar T%rotectrve
mrcal or atron ue to
ﬁe In my lecture, an It rn ear s otw at
Pace It 1S not rotectrv mica ﬂ ation
%that esc &es rt rs he ox nt at 15 still t e[]e whrcn
B sotrnter ucng ame. ecopﬂer aker ewr
e aple to correct mer I"am wron nds comb ecrres
mec anrc tests fam sorry an errence man such as he
hould butr we are’to ]u ecop er at | we cannot
r eith p ust have mec anrca tests trs
ther curious t ew as put It— never tnr%
wenw %//ears ex erre ce fo aweII re are test strr
L a ecer al 3/ Ver oorcog\;\alert rou
ands’ little urt ero esa a){ ersona
ﬁa [)rence however In reg ard t0 this mechanic test uest on

een unsa rsfactoP/ EOO copper sometimes
test . results ang poor act etwo Ings (o not ?ree

At’?ﬁlg rtr]rerseagar bt ?‘t@é’ P Ier ttrl nfr?d say elvv%rje”"ren enl(tjrer\e/eaclgor —
co[pLPer S ovrrrngv good results In” the testrng d first raL
t]reasrs;esree\r}gs] 5 i teeedrnn% stages develoged bnormal wea

onal Supervision In
re%ard {0 temﬁ)erature etc.’ ? ake i

Ef% shows 1S that go r‘ho&arrla{e)rtﬁﬁatrswsoat thantegxgggrn
th ersmrt at When teste as shown
b et e G e

unsatistactor
ow wrthyre rd to the qutron of corrosion he says

nde riestronlsdléztclrrrnosroo %e cStm rsgrneat]h?tsr%o%easnmﬁ]
uractEc cJHp rsmith.” | su sertJ es 2/ rsmrtﬁ
as. nothing whatever to do e t rn ere 1S
rttrn on ‘the outsr e of co er r es t ro the coatl
mrxe u myst ous pound.” Jt Is not t
tt utsr et at'g|ves t oub Sometrmest ere is
ttrn rnsr e steam pipes,“but the prttrng which gives en-
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grneers the most trouple is in the inside of g!pes used.for con-
‘ern seawater andan % ppersmith or maker has given an
p usigle exp| an%tron 0 tg yetrfratrc corrosions, we some-
hmes Ing. extraor inar ton Iocgmotwes IS a
thin ve nothin gto owr | es he refers to are
m“ takes : .we do not per es in o ruptakeﬁ
xtraordrn rarcorro o es Iacet erer wel
[ec me U e 5e con |t|%ns as erpq ue ot
nt te ue p r has a hi affrmta/ 01 Copper. 2 \H
er heated to any extent, an put It'In contact
sup ur asB t%loﬂ must expect or osron to ta g ﬁace
I Hands t sthepurt of metal |sa% t
e Says, Be seems to exist a so egv at erroneous |d a
that ppper to erea ﬁ rustworth an ura Iemust 0556sS
asmal a ounto impUrities.  No, one eems to have a gcon
clusive ide Fﬁ to the exact cLu trtx t IS orer nin ro
Hecessar erpatter IS ysla entrone deli ht
manner. lem o ow en |neers an man
ersmréfscome to rF |m urr ODper.as a sine (i]
no Isnot difficult to so s t1t is because the
ure co er wes etter tess w IC coursg e Says e
|ses actt at some Impure coppe lst ought:to
er than ure co er s a matter of 8ntgorc errence

man earsa ear all the copper us nditio

yuctr @wasr ulred cam%pferom ?Zornwa andai

ms %oép Was |m contarmn roportjon 0
arsemc an ex enen I oc motrv en

neers Is t at
Bp r]contarmn out er cen of arsenic Is ar ore
a] t pure co&)er I q az matter at all; the act
at rnsr ﬁwes trﬁme uct It un ﬁrtr |n%errcumstances
IS we But there arerﬂ XOt er impUrities, the
%dtres 0 whr h are not. so wef wn—Dbismuth, antim

certain other urrtres of which It |s not known whet%g
%Yarev rg r# verg good Tor th g Mr. Han
bprns fart to pur

5-
per we motive engineers
sa){ let us a e arsemc
that

ve no nopscomb i perfectly right in sa Hg
r%ﬂh annea n oes reatoret ver arie extent t

ﬂua Itnt ann aPRCBermI s%trﬁmee an eff egp eonmtﬁ?l VCW%YaYr X

strﬂcture 0 ﬁt ur 50 tYeat re eafed annea in B

deleterious to coppe Bt a fow annea Ings are cer |my not,
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and t|1e auth%r himself mentrons so e wor re uiring 100
nne srnt e making ofthe rsa foremaost.
7—1 ds qﬁrn ashatcoP ers Iuse prs wook aﬁlj W‘rs
A ST o Ml
The prin rg oe n épctrve of ¢o hrst drffrcuﬁy
ventrﬁgg tortion' o E Eendsun three é)ays
ago t rscussron%oo ace on apaper rea at the North-Edst
foast nfstrtutlono Engineers an S |p ur ers py the manager
ne of our lar ewor%; on the He made experiments
rat o Rt i St pa 'e”r? i §'rn° oo 14
furnace and making t?rem unrfJ)r &/ X (ne fgung no |ff|
cylty in orn |t and nodrstortron hen the an %arnan one
wrt care. tlh at, on( % P tPrpe re j<
%stortrt Iwoudra er take the risk Iputtrn r}r] urnace
than b havh It slung oyer an open Tire atter ca(sj
L N R e R
rneierarfr fet e
some H nrpe wﬂ rBeB{etunannea?dI st co persmrths
oto he e gense 0 dputtrng u%) annealrng furnaces,
Y il i Sl 1,
rn or\rlﬁregjnon v¥|thh|ch mug ag errence?s net?npt Ie drrec
e o o 0 g e 2 e
fon the thr%euofe sure. tqs agvrfablet re-an eaq ﬂg
es that have lain aﬁ(out for over twelve mopths, esp%cra
f nX NP ﬂg Or Working 1 rergurre t0. be done’to. t
g n?scomb ISperfe yrrght lP a)(rnﬁ it Lsa VH
abetoreannea anyﬁlre mteshP te Oq P
over twelve monts Si §Xbec lise In ﬁv U rogr g
nnﬁt trea(r\'r%tt . ? ou Wauna eustgtamwrtlfs aiwa S saf to
nneal t em utI not t[r]r ﬁrt snecessa\rey e]cu ﬁe
ﬁave r%een har edn % osure or tha n)gt jtl
'é) that séan 0 not hard nmererWbern 0S80 10 t
wea 0 not see how tnegl can ersr obscure|
anot er pornt also, where he says, “ There are generally
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IS eak|B ethods of makm% cop er pl;fes—from seam-
ss tul rom hee razed ora purposes-where
Eractlca eteseam ess |st e supe |or And lower down he
aX en tlc d that a op“plgv ery rareay Ives
yacrosst when actua] N 5 or] mg ?on tion
the'tendency is ort e pipe.to splitrouna, the si qe bens
8 0 the contmua tﬁrmg in shape from sp erlca %)o%al
aga when the Dends are actuateg upon
r%msmn nd . contraction | the range [%I es.
?nc () spllt 1S en(i nH(us exaqgerated |n case o a
eam es I should n ex natlon of that remﬁk
ecause n#use IS wror}%le tquet er. | do not see where

uestjon 0 peuggmes }ﬂa %xcegé { |Sé g

gg T Xt esea”ﬂeasssgﬁ)(f ﬁ [] € s?am 1S att ﬁSI e, 1 e

e S0 arran
BYartweret asatene tos If, S |thasan In

Ith the seam utt se |ntewrst%3/cegh
Isessueam |sg 0] Be nR acea” aP @cte Salrt1der|]st real%r Sge
!/%er tf%%aa%{ mgess’r_)l §eS: SNovsP 3\)//50 g\lsenthoenreel (iotﬁ?r oemltor%
i som arge puckers, t art
R L
B T [ s Sy i 1
H %m%nsﬁ geJ % %ec me S0 flarge the man
o, 0 e e o et i
i PR B ey el o B g i
NS b (s
mark(g(qq agl the freque toccu?rence F s eg fn this d |
i e R el
rat r'has not su |cC|ent? %eaned EISOSe%rIU eefnd e Ea%
|n %etﬁm)?ré)artsér it t tase raes S|t 1S te[rme IS

vente teco (H) emc?a%ig will P< R[}
pipe statlonar |re I ave no a|t In any mec ani-
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?al test.” . And so he condemns the workman right through

roImdoe S?”rh”%k I ﬁave anything more to add ;, in the main,

ourse, gre(e?] With” nea rx elérer}/tﬂ % in the paper.
Wrt ar tot alrman’s remarks, 1 have had no experi-
encew tever. of the oxy-acetylene pr cess for copper work.
At'th edrsc ssron on m§ ec&ur Wwe had some. prese rio use

|t at Lon rl) Li Ps some of the gentlemen
present may be able to speak of It.

Mr. W. Britton : | certarnl re that this is a v ry b
p er, an one rom Whic earn a ood dea
acetyle roces as een men loned : T have not us
uch |t c t I have used |ta ewrt steel. The
er day I trie rtwrt 4.0 Ipe ane asamatter
act I was an att m tto ee means of
eox -acetylene cess t0 have
ao réeaor\e/re rspt cee Heetween t e fange an e coppert an w

Mr. Garnham ; With re ard to corrosion, erha S some
members resent are waret at thererb ee{r frec n(H [
c& el aab urable

tendency to adopt the brass pi N
jwante c{ i prinhore’\jfllt \ orthe con-
0 particularly r. Milton.

Inary copper pipe,
enser tubes re{ rredpP b ?a
M !yhlton | did not refer to condenser tyhes at aIL I
referred to copper crrculatrnr% water-pipes, a thing we have
trouble with a$ well as the others. . These copger crrculatrn%
et rpes full of sea water, are often found corroded In a
a normal way.

m. Earnsiiaw | | ld lik
Handscvv gn his vera/ %ell\evnoup%%elreont%oﬁg)n?ratunatethm

It 1S \rve shq ave thes owing the ¢
sr ealrn% with QE}{

en

il Sy eyt el S v
n/I Iﬁeltron anea (, ttugt\n oy ‘nl er whi %htrecsetnttf 0 %rend i
eergI '&% d%rs 0 fr sadrf?r encenrnI | [em rlk

erin
gont rs U e P%avrn\% considerable ¢x gnence i
cOpper pipes and ¢o pers op Work, | venture to offer a few sug-
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Ige?trtor(t)? lﬁlon I%evreeralarrdnportant 0ints errarslede Srnartge nap er
hLB oﬂ< \Ahen sget h rErp gpconce e“‘?
there rs as %pods ee copper maole to a as ever t ere
was, yet 1t is equally true t at as in the case castg rrohn
therHs not tha ca%rn rta production as In earsgon {
chief feature b t]een eavorto utarwm erial"u
the market af t ec eap)estrpos%r g e molten co er
0es not recerve tt\atl an %ar that was devoted to
ormer ears qua ern sacrificed In tpo man rnatances
rnthes u teo the commercia nt)zi ever
pperwo ows Eexperrence owvarra B 3Squa lit

m Ch sheet co N working u rnf H
men oojrs attempt gr dto saye extrd a’fne Ings, work t
stresses an

copper %tog ther to set u
stra (sj ?t are the earfv grec rsor? %n Infidite number o
excee !) Ver engtns

CHengly e cacks Ol Y AnOrL engliy o Dave.cxa I‘ass
whnrlcJ sowed these. cr ci u?te cqggﬁ guc tr)vorked“
must .0 n ces rt Ve ev de ce of rapid metal fatigue, be
ensuri tlon 0 ap are ‘Inexplicable cra kat
som ure nwor per rp Ves Into s e
mmerss not e Sed. ammerssou
In, or oe In with a s aII perce fa e co per
fre ] these are rigi enou h an allow t e

e el A s Vh” h'vétgst'éh "bt‘“ h%ttt 3
on the entire en th sea st eJor ept more
?ure togetner gt ehat 'Rraérnp n] ecoserte
tter the joint,  Faces

ces are kept toge h under

% %e f 9 r scr ﬁed the more smooth t e fae the
f[me teso er aa re—solder does not f uxwe tioa
fhedt p"e frowe reees ey TG STeu be
coFe Ire Ltas ha blast welfl on It s0 t?t It rsyfree trom

ulphur, the sul ur aving a ver rnjurr us etfect both op the
razing an( orAH%e copperiprodu np eco peraco
Bowpas “red shogt,” or quite britfle. . Th

t|0

uantr p er 15 often perish r? Su 0hu tqtavrn
ok i TR ol et
r%es o‘t? the rnsrde on the solder bythe use of a%oocf1
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T O oy it of 0
t is rarely that one sees flan sofmaer aI or stren th suit-
to 1he hort il

they are call on t anges

R not have % h on srgth o?best Shlegan zZInc’In
al ony th e are oten maae of metal not mug ?ét tf‘han
tz—b of cop er to 4 o erc Further it 15 seldom that

an &S are pu rrg . The common Wfi¥ 1S
on g altno t{rsr:n Ign (\g (ertortrh% enr%o?/\eerngar th
Z’e Iange nhsrde eborer Qsogthat there shﬁ

t't ?1 the
uraoée”t ﬁpt{’a W L h“’?t% t?an%se i
51 st aﬂe Jall or hrt |t angle urﬁer
dee
r

ex ansive he toft $econ ¥ the raztJ
wr not ass t e groove an a low 0 every mpor

art razin be secue—that wh en ths' o e
%v&le run ihe furast m?nfrltoewre)d tveo ﬁ Fo? i
In meta |c aﬁoy he copper |r nrs afo wrrrthq
ange. ﬁa W |c shoul e t“de until it i onny

twice the thickness o e, allows a perfect ex

Bron and c?ntraotrﬁlct ﬁ BPg grnt at t Pacewherep

S T T
SR ] o ey el

. e}grgl doﬁiclﬁr):ilrgea S%n ndrtfer nt rgregs e agjrn% anne?]
l<nqewsomet |? or\)ﬁer] or ?neg lyrg %té Pépﬂer eit
: (heot userieo thS eWhOltbOdee feoett O%Utreoé
eatS copper redy é’nﬁ then ﬂg ?t |?nt(r:) tt(r)ef h)P tub—a tu

il
S(?Qltemt }%&S SOCf(t)p neorusg OEOﬁ’OI’tteﬁlmen té)muril)?ate I?ohn ?P(P

ever, that if large stea esae being ann

requrrehto be éjlraanshe F wards, th fs(nou notY)ve uenche?i

as_suc treamen e It_undou s i e cogpker
ter et also a es 0rous tons rem

8verea nea fth more ip Oer theMre are perfect ¥Ctru8

ten pIpes so tr ale reat care |see
FEt ur e(?—rtr%%st be remembere jw g

OVEr a I|re therg
sonly an Instant between the point of adequate hned Ing an
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that ofbtirnlng | do not think the furnace |?(ea Ispracticable :
tcertam F ?cost owIng to the awkwar FS and
en ths. most !) u¥ large pipes. If, howeyer, amrcg ar ?as

5 ngtt%gottttt Ty Pﬁ.tg

ttom ;1 heat can be carrl t
ep e H Xan without alterin ef
sed 1S |m@e deV|c m St S ccess 3/
2&1 than tpeo erg |on ould be done oyer the open ear
s0 thlere Is the certainty that thedp Ipe will not eove eated
even.If an meéperte ce erson IS doing the work.
With. regar LieS'[IOH as tow eth? g es should
breeprlla}lsheI or ét ann e advocates of bot [%roce?ses

e
these T?/ 1{ IghespezgmS Orre]stsfﬂt?egurﬁlale fs\murecrshst in
SR I A
It O HCh £ases H re'is no gU?StIOO at ! E)V es s fé be
Ranls Iuse tﬁe term ?amSBed In |t rofn%r sense,
?t sgottmg erﬁl Iart]n atrt]teerauabusf reful coswg}ge eatWI ores
the § rittle. ]yt |t71 g to E)e agdmitted %hat
Pett“to”ttt omﬁ%WlP e s A ta‘tttrea"nr
econorm/ |%?n 5@ |nagst t épplgves a{eofamtttle ﬁt
trgstt naturaﬁ %Ou ?atp D the ee mr%u%n hl
an urbgrt de or ero 60 to 80‘% ressure, so
s -

paper, and Pn%st than aI-Paegsé)om very eart|

Chairman . |If there ﬁre no ot rremarlBs | will MPE the
discussion to a close. e members would like tﬂ
[3” FWFI ten communlcatlon onte na er B Adamson WI
F eased to send therp 0 Mr. HaE o b for Lm to re%l
?wn a report of the remarks that have been made to-

nig

The meeting closed with a hearty vote of thanks to Mr.
Handscom% glso to the Chglrman Y
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MR. HANDSCOMB'S REPLY TO DISCUSSION.

than s due to those membtefrs and frrends who
a en an mterest in m% orts to ﬂ reada e
orm te ecu larities of copper. In Its worki an t oenea
anufacture o |ges etc More esg)e ally are nn/
ue to those gentlemen whose IntereSt has ‘materialized into
Sstron antd |scusﬁron
ersona y amt gearger in mang \gays from the state-
ments mad eof knn |scussror] am amply repard

our P no gee IS mutt
h ton, In |s xceedrng interesting remarks, P
touc e oon some vFr |m(§> rtant dpornts and says that
pparent favourabe con |t|ons rF necessar¥ or the
Productron of first-class.work o ét n]e emanu
acture of few commo}drtrgs Would all outsidg this ca(fgor

qurtea reclate the distinct advantageo iron and “steal
over cog or ar e steam Edp

In regard to Efmore’s Jrr%%r farhng from mere ?xpo
sure to “weather, | have angl er o caseﬁ t could b
uote todemonstrate thrs tatement; oHe will suffice. | ha
ccasion some ears go to remove 4 onzontal ack use
or 5to |n es an ome 5 ore seamless tu es

10in. t | arn In the rac exp os to the .weathe

ome hree o lP/e%rs and up on attem t erno made to
au t ese tu es o means 0 Harr rron h
leces cameoutlt at re cau ht ol ton s an
e copp erwo%d actual org Its o

mvestr ation m ns o t ers |atampe on, ese

Were more pro uctron or my proof

the extraor |nar rfagrd detenoratron o%NEIm ?beci

nder steam gars. a N per
e o M

]nsrness In Bir m%r he tim
er sheet fro Em restowr u& mosemes

Pows IJe r|nnts : e action o? this co[p {a[t réseb\é\ro]r mH
the nrsh)éﬁrtrces a%sgfuteﬁ af? ?rom aws n?arksh
these bellows ornt re ut ypon the market, wit

ver pro ecto SUCCESS, twe ve monhs, complaints
nto ecerved and | sh u that within tw year
no one of t em was In soun con ftion.  They were fixe
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J] Al manner of places, and (}tnder every conceivable con-
tion ; I many instances undeniable proof was given that
no exgansron or cont eFtron ad taken ﬁac Yet, in every

Base t B Hdrtro er wassuch that it could onl
e descr Itera g t Dieces.

lents mys nly too ainfyl proof of th

un itability o EImr co er or-any class o or EXpose

eat or eather. chan ests hat E more cop er

coud he Put 0, and succeFe y stand, were a get er

xceptiona ve completely’ dissipated any lingerin
%ﬁeg in mecﬁanrca? fogf ey GISIP y 9

ow.to Mr. Milton’s superror knowledge of the met

Iurgrcal side of copp i and accept his tatement unreserv

In Tespect to chemica actrorh Ue to om does nota t
my conte?tren ﬂwever that the esse traI Pases req ursrte

to"the * of the co&ﬂer escaPe ung er rofonged heatrn
In rehgar to mechani test1 T M, Mrt n ora one_else,
tﬁ statements, unde hs headgnr% ve given,

ﬂr prefers to wors @att es rrqe 0 echa tests

ﬁ %?dmjfggd %Ut [ real an a‘g ﬁa lllre can BIC& Hved #rom

tj Ike t0 kr]ow ow many
reces 0 ter alcrree Caonn rgs Int rsr(r)erg teecstta]rg our[F rent:
ggta?ep ent ots co\Bger som§trmes |g rY ‘Eipé t?st
ults and poor f{ ture s intended to reply relative
at rs no ecg ailed the test but some stood”much more
IV? 0dox requir mens
ilton’s tate ent tha ing 836 R]oves the oo%copper
er test 10 ave een spoile
ar itrary conclgsron fo, arr ve at. P trca he whoe 0
H]X remar]ks undey this he were mrte r? nto repth
te such a conclusion. ears o me o out myc
reaterscurrJ of the pit aIIs edag avorde me th exist-
nce of t nger 1S reco%nr& hence ayw sae coE
emnatron gt] uY)\/rong methods sometimes ddopted in” wor
M ton seems to think that | am wrongnrn mB/ allegiance
ent, bu

re cop case was not ar a state
ﬂ]to acts Rﬁr M% grvesfhrscse aqwa)ymw en g

e 80 otive enqrneer H 0tIves. un
atota erent tr anaent to t eordwarsy cop[fer pipe, t
0 not” require to uctile so muc to Offer' resistanc
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to furnace rItases hence | can quite believe the impurities to

be
t\ﬁr T\/Irlton n}t]akes the oIIowrn? stafement in regard to
irnnea rng ait ougn anneaing .qoes rest re o aver
ar%e extent the qFre X e i str Ine ene

P] e%stafﬁé vear ructure 0% nnea(iPrPs me] ave an ECt 0'1

the copper, sot at repeated annea
rn S eterjous to cp pp h)t?eavoure
Rotnthg tr eltulgnt gnne%Yrenr sétrar Rg that 0es the misc re
In the re?erence to annealin furnaces a remark IS made
that In a given instance ment one rn a a er rea on th
orth-gast “coast, experiments Ies 0
esrze and no ort ntoo fthes etchs vn
r es exp rrmente ere : re again,
oun apes w re arn n et at rst rtron
Wa@ulm 0eSSIexr encelseststf rrltsasr(i elcrr\por OulI ave taketn t? ascuech
accommod atrna copper rp ein rs P [TI any
man to ut asteel pi C rcate apes, muc ess a
Ft)h) e into a fur ce an at to annea ing tem erature

rstﬁrtron uness course some % orate and
rntrrcat ac rng wasrnsrlsdte u on IS, wrt the conse-
qu nt our e gg se, Wou nso vency.

ng experrena ersm ear out ‘my contention
kel Sl e, G
?hehammer art/d tHen ir apreceﬁt lhga s [ain about, maybe
orIt resarrtse eséggfg?gper%emt% ép 'Pto fa mrs,v| |nt in the original
o el WURSRAT bt A
enor tﬂeﬁ 8P rat d In the 8as seam Iess tu
seamless rX 0 rf ﬁa seamed: this. co e]tll}/ jters the
Context, aimoudh fhe ertaris $ tlarng, 1 Jooking
rleosca tund the orrgrnaftype copy contarh)e the error ang
P Mmtgnt(h is m(% remﬁ(r)ls\?srrhreference to. the aIIoerg

e, eé’rtsnté’ AT
coppersmrth 15 11 eother people, he goes SIHBP hrngs untrI
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Lstau Htebetter and this paper is an attempt to impart that

i B, s et o,
et esatat gv'ttrtr%trtt Tl Bl
cannot make a mrstah? Sua */I Oﬁj ot * PhIS criticism and

I 'must tﬁnder m 5 10
rnteres taken in the lecture.

arnshﬁ Ives some very valuable information in his
[)emalgks and has evi entI not nIy had extensive experience

een eéeeptrona r)( 0 serva]n

pave no experience WJt worlFrn[g cfo ner bg/ rBeans of
block tin hﬁmmers | should have felt” dubious of rrnﬂrnq
Hn SO much Into contact with copper requiring subseqien

eatr
r% afraid the material the hammer is comPosed of is of
ss rm 0 ta]nce than the amount the copper Is forced Into

W £

r arns awsa s —“Ip brazin aII ipes should ke d

faileq a Hr tatkegs p s etc. etcQ %ﬁ

rs on ﬂ]ra trcab e w ent e len ers t\nrshed strajr
P ererilurre su seqa these same dgve-

taifs or_cramps wi Pnl walr}/ ur1n rncesso hending
Mr. Earnstiaw’s re arks pon f gsa their g, and
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