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o od, should never exceed that of a low rod béat;
or if the water ie dea *d cold, and the steel a little.

too bot, there je as much risk of ite breaking as
there ie ini ponring boiling water into a g laie bot-
tle; for dead cold water acting s0 suddenly on theý
out8ide of the eteel, the expansion of the middle
je more than the outeide can bear, and causes the
steel te break; therefore, te avoid snochrisk, get a
quantity of Iighted obarcoal, or a. bar of ignited
iron, and puti it iu tbe wrater, juet sufficient te
take the chili off. In dipping any article in the
water, if there is a stou.t part and a thin part,
always let the etoutest part go into the water firet,
and as near the centre of tho water as possible, so
that there may be an equal pressure of water sur-
rounding it. 'Putting the s8toutest part in the
water foremoet causes the article to cool more
equally, wbereas -if the thin part be put in the
water foromost it is cold firet, and the atout part
having to cuntract after the thin part je cold, the
tim part cannot give, consequently it has to
break. But tbis cannot alway8 be doue, as there
are no means of goîting the etoutest part of sonie
articles in the water forenio.t; for instance, sncb
an arIcle as a feather edge milling cutter, and
many othor tbings wbich hurve their etouteet part
in the centre-tbeso must bo put in perpondicularly
by put;ting a piece of st;rong wire tbrough the bute
in the centre, and putting it gently into the water.;
and instead of moving itL backwards and forwarde in
the water, lift it up and down, se that fresh water
may paees througb the centre eèvery tume it is lifted
up and down, and the deeper the tank the better.
But in lifting it up it mueit not be à llowed to corne
above the water, or it will be.sure te crack; tbe
outeide edges of sncb articles being much thinner
than the middle tbey are cold soener, so that the
mniddle is wanted cold as quickly as possible after
the outeide edges; and wero it drawn backwarde
and forwards in the water, the water being warm
in the trote in the centre, it would be longer ini
cooling.

"I 6 speak from expérience that tbe shape ef dit-
frent articles bas te be stndied; for instance, take

sncb an article as an*eccentric collar, which shall
bs 114 inch thîck on one aidé, and -, of an inch on
the otkîer, having a 2-incb bole in it for the shaft;
in bardening this jt je moet certain te break ini the
weak Bide, for one aide being se thin, it is cold
almuet instantly, and the atout side Conti-acting
after t.he other is cold, it pulls it asunder. B-y
taking a litile trouble- ail this risk is avoided.
*Beh.>re sucb an article as the above be put in the
fire, fit a piece of iren round the thin part, so that
it ie maide up te the tiikness of the mtout part, or
a little thieker, and bind it on wlth a piece of
binding wire, and cent it with potaab, and I will
guarantee that it hardene witbout .breaking, be-
cause Unie part thon jet cold as soon as ibe other.
There are varions things that ateel ean b. coated
with, sucb as sofit eoap, black lead, or plumbers'

ie ; but in hardonîng in a common fire, or a
furnace, the prussiate of potasb le the best. In
hardening in lead, soft soap, black lead, or plum-
bers' size answers exceedingly woell. In ceating
Of steel. you tiret get tbe article just red, draw t
from the fire, baving the potasb already'powdee
up fine, and in a box vjîb ernali bales jn the lid;
Çiumilar to a grateri. objke thç bo4 tilt there is t

coût ail over the articles, put it jn the fire again
til it gets te, the, desired hoat, and it ip then ready
to put inte the water, excepit in very large articles,
where tbere is a great body of steel. It is requieite
thon to draw it front the lire a second tume, and give
it anothor eprinkle cf potash, sn as tb give it a tbick-
er coat. B1' bindiug a little binding wire about it,
it aseists te makeé the potash dling more firmly tu it.
There sre many thinge tbat require to be hardenod,
where the substance of the ete is se grea;t that it
is necossary te bore holes about it lu diffèernt places
to makre it cool more equally. In very large cutters,
seine are apt to have tbe bole where the spindle pas-
ses tbrough tee emaîl, se that large and ernaîl cutters
may fit the saine epindle; butthe larger the cutter
tbe larger the bols should be; or otberwise bore
a few holes round the mjddle bole, se that tbe sub.
stance ef the steel is reducod, or it inay be reduced
by tnrping it thinner, se as te for,» a bos8 eacli side,
thus greatly reducing the riek of its breakibg in
bardening. But jf it bappen that any article that
bite te be bardened bas any boles about it near to
the vory edge, it je thon necessary be stop these
holes up, with a piece of Ioom, and it will'prevent
the bote breaking eut. .Any size cutters, buebes,
ganges$, rings, or collars, or articles of any descrip-
tion rnay be bardened without broaking by following
the mIles I bere lay down. Semetimes a steel ring
or a Cutter is required tb have eue thin edge ; these
muet net be put in the water tee t3uddenly. lu very
large round eteel it is sometimes necessary bo bore
a bele tbrough the centre te allowi the wator te pass
tbrougb, and even then it wiIl break asunder if jt
be* drawn backwards and forwards in the tank ;
this Bould always bo liftod up and down lu the
water te allow fresh water te pass througb the
bols, unlee wbou it is under the water; if it be
turned on be its side, it eau tben b. drawn back-
wards and forwards wjtb the same resuIt. It
somnetimos bappene tbat there, je a fracture lu the
steel before it le hardened, ibis can b. detected
wben tbe article ie in the fire, and at a low béat.
This fracture jseûmetimes. found in the steel as it
cornes from the manàufacturer,. but is very ofkwn
caused in the forging by excessive heating, and
oftentines the bardener gais blamned fer faulte
whîch belong te other mon. If there is a crack
in the steel when t is just-red, it eau bes detected,
but hardening will net mend it. It may be useful
te soine tb know that if a piece of binding wire be
bouud round any article, and a pieee of loom
wrapped round the wire, the wire*merely te keep
tbe loni frein falling off, and tbe article, alter
drying the boni, may be put in the firo and
heated ail ever, and when sufficiently bot may be,
put into the water, and thé part that bias the boom
reund iL will romain soft, because the water caia-
net penetrate tbrough the loom quick enougb te
barden the steel. If -thea loom be on the middle,
the ends only wilI be bard; but if'the le,» be on
tho onds, the middle will bo bard, and tbe end@
soft, and the meobanie wîll find this plan very
useful in many cases. The lesa frequeotly the
water used for the purpose is cbanged, the botter
it je for the bardening ef steel ; therefore, as it
wastes, fresb water ebeuld bo added. and as it je
nerteseary te clean tbe tank eut ocoasionally, it
would be well beore u8ing trash wator, te malté
ht bot by putting a bar of ï4nitied iron jnbo iL, ac


