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let. it get- cold *again befoye using it; for when
quite.cold water ie lt e i a.ys a risk of
the steel cracking.

"By applyi.ng aquafoytis te thi. surface of steel
peiusly brightened, * im hm.ediately produces. at:

blac spot; if- àpplied to. iron the meétalrean
c1çan, but leokte Ï. littile duli .where -the'acid tc'uched

lb. y tis estiro. nay e kewnfro stel., as
the.smaI1lesik vel. of eitber.will bu distinguisbed by
its peculiar aigu. Ther'e are imany lar'ge thîngs'
brokenu by ts.king. 'hn~out' ofý ihe water before

thq are thoropgb1y cd; and soine people.,i ar 'of
the opinion Ïhtbaà le. the action. cf tii.e s.ir on the
steel wbîeh ic au*îiss *it to break.. But be this aM
lb Miay, * lt la -a real. f4ct that if a large. body of
steel. be taken out cf bbc*. water befôre *i. is thor-

ougly el, ii ine cases out of. ten t inle sure. t.
break. If a large. piece of iron le. heated and Plut

iii bewteradkept. u...er the wate ü c.9paider-
able -timie, after the oubside cf the ironie b1ç,clç, aud

tàn rawn ont of the. water, the* heat fromi the.
mideo f the iron will in a. few secondseuu h
outside.te a*red heat again. Watcr acte o». steel
i .n a~ silmilar m nr.Wbean fi rat the. arti .cle le.
put into tbc water, the, water beginse to Act on thé
ontaide of the steel, eooling'it ' radlIly towards
thciniddlc; and if takenfox waterb.*cfore it
ip. quite cold, the heat. ini the middle. begins. to net
on tic outeide of th~e steel in a. com.trary way te. tbc
water, b.y straining tb&* ou.taide. cf the aeteel. mtre;
thau it cari b ear; nl mont instance I have

noiewben. 1 bay*. be'en tryiog experîme*s
that as: soon as the. water dries ou. tie. nteel, lt.
cracks, and. Ïb larger the steel the greater. the
lrisk,* i it le imiport 'ant thaï, it ehoýuld be quite cold
be-fore it le. taken eut ,of the. water, if theý. article.
be any way large.

"It le mot requisite that the article ýh.ould lie inp
the. water bill tbec water je dead cold, for in. Boule
instancels the article. is wanted for use as eon as
poselbly it eau be bad; in sellh cases, if zbe article
in met. tee. large. to go iinto a handbowl, put the
bowl under the water in the tank, sund place bhe.
article in the bowl, lift tbe bowl and tbe article.
eut together, with the water coyering the article.
in the bowl, and then sink the bowl wjbli tic
article * til1lu n i ito another tank cf dead cold
'Water, or ùPdPr a 4ep, wîth cold wfateir runniug on
ib,. and it will in a short tinie be rçady te. lift eut.
But if tbe article in tee large te go jute a bowl,
put, t. in~ . bueket and aéý as I have etate'd, and it
will then corne ont safe witbout a crack, and flot
crack after it. ii ont. .Hgndr .ede c f .th .ingç break,
by lifting the n t. before tbey are celd.

"In mnany thinge wb*ere the heat tiatis er. the
article ie wantee to temper the part that je dipped
in the water, sucb as chiadea, drille, and the like
articles; these thinge, when tbcy are dipped ta
thc depthl requîred te harden tbem, shculd alwaye
bie moved qtiuokly about in the 'wate r, and it will
prevent many a drili screwing of iii that parbicu-
lar spot, and p revent miany a obisel bre4king. 1
have ne *dulb that many readers of thd$ little
book have noticec bhen. they have been chipping,
that their ehiscle have broken lean off, about
an inch frein the ecige, witb a very ligbt. blow
frein the bamme ri and the causeof that arises in
a gre *ab nuiuber cf instance frein bhc chisel baving
been held still in the water when bardening it;

for th'le 'water cooling il acroes in a s traighb line
causes *the hardened part te tear. frem tbc other,
yet net sufficient te show tilit inisbrôck with the
ha-mmer, and then it drope off; a.nd if. the break
be*examined'i lb au be - sent that the wabcr did it.*
But these kind of articles haviig bhe ekin on the
steel whcn tbey. are dipped *in thec water, it Pro-
vents tbe water frein having justý thé' camne effecb
on thein as it. des on articles.- previously brigit-
enedi 1 recolleet once ha!ing a qatity of emai
drifts te barden, and 1 wae -requeted- te keep thc
bends sofb, se 1 put a certain number of thein ina
box, witb charcoal. duit te. heat- them, and wbeà
sufficiently hot, I chut thein jute cWater wîth
the intention cf eofteniug the bonds aftcr; but 1
flound'upon cxamining thein that 1 bad a. number
cf thern very croked, eoving teo their blig vcry

eligbt, aud going frem 'the box se suddcnly jute
the waber; se 1 adopted nether plan. I beated a.
certain number together, aud takiug thei out-
Scparately, dipped: thein straigit. and genbly iuto
thc water, which answered the purpose se far.
But it teck a little longer'te. dip tbem separately;
se thinking te save thïs extra time, I thought. I
would. only dip theml in as far as 1 required theux
hard, and that would save me the trouble cf soft-
euing the part tiat was net required bard. But
net caring about going abead witb any quantity
cf -thinge t ill I make niyself sure that all ie geingon well, after I bad done. about. twe doze
examined themn and 1 did net flud. one cf thcm
but what was crackted at thec part tint wa.s level
with th& top cf tbch er se I- dipped thc romain-
der al! over, and net a crack tippeared in ée
after. I tien made: nome lead red* hot and dipped
the parts tbat were required- soft jute it, and-
accomp lished tbeuy very nicely.. If tic hardenriQ
sbould mieet wîth articles abat- he cousiders have.
tee large a centre iu thein, aud that thore jn a .riek
of haviug a crack in thlen, if hie stop thbceentre. up
with a plece cf boni to keep the water eut cf lt,
there je littie or ne danger cf its cracking.

In bard iening a number cf articles at eue Lime,
it is beet te put thein aIl juto ïa-h bo together with.
corne char coal dtit, let'th*em lie *tili they have
acquired thc low red béat' c alle .d .chrry-rcd, and
th.leu em.ipty thbcontents iif tbbc x lto the water;
they will then b ***1*e *er ien witint scýales, an&
bcautîfillly lird.* It* in a. 'vry -good. plan for alU
eili t *ape; and as lb ie usuâl *o Ïctainper ..thene
thinge te a ecour after tbe*y* *arc hardoeà, ib le
nceseary te kno ittc .r ail liard be-
fore beginning bu tempe* r thi* Mn, for lb will soute-
times happen biat there will be"à corne a *nicng thein
int are scarcclv bard. If tbc bôx bas been taken
from tbe ire bef6re lb bas bcen properly'heate4
througb, then tbc middle articleà in tbc box will
prove mot heb'enougi; se, te niake sure cf good
work, alwàys try tbern witi a eimooth file te prove

tefor ip coine i jut* n * one bad'article would
geL all the others* condemnýed,*ëv vn if aIl bbce othiers
were irighb. But tic use cf thec file eauý be dispen-
ced with if bhey arc brighbened on a bâif or a atone,
wbicb are bhc proper thin .ge flor bbth purpese ; for tbc
pers.oui that brighben thbem will* find.'if tbcv are
pr4jpcriy bard, plenty cf brick livciy sparks will fly
froni themn wbe hey are'beld on the* buif; and if
tiey are net bard enougi there will be very litle
fire in theim; therefore, with *a very litî atten-


