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Case hardening ln the superficial conversion of
iron loto steel, and eombining the harduss of the
latter with the toughness and ebeapness of the
former. Iron is tenacious and ductile, but by case-
hardeniug it bas this same tenacions bodyçwith an
exterior coating of steel, produced by the action of
beat on animal carbone, sbrunk, as it were, over
its surface, cornpressing the iron body, thereby
producing a greater strengtb. It ienfnot for econ-
omy alone that articles of iron are case-htrdeued.
They are strouger and more durable than if made
wholly of steel.

The mont comnion articles of caee-hardening that
are met with are the locks, mountings, etc., of gans
and rifles. ' To niake the lock-plates and hammers
of steel woulit he attended with many disadvan-
tages as well as an advanced cost, nlot only the price
of steel over that of iron, but the difficulty of work-
ing requiring more care and more experienced
%vorkmanship. If these parts were made of steel
they would require to be hardened, ftnd, as steel
can only be bardeued througbout its entire thick-
ness, tiiere would be great risk of breakage froni
accidentai blowvs and changes of atmosphere. But
being made of iron and case hardened, it bas the
tcriacity of the iron and bardness of tempered steel;
the steel surface extendinïg to a greater or ]oe depth
according to the time it romains ln the hardening
material.

Cast-iron is as easily case-hardened as wrought-
iron, and drill-chucks or face-plates thus treated
are rcndered of as much utility ne if made of tomi-
pered steel, and at scarcely oue-tenth the Cent.
Malleable iron bas also the saine properties of
case-hardening that wrought-fron. bas, and the
greater portion of gun sud rifle trimmings are thus
made and ease-bardened.

Prussiate of potash answers a very good purpose
for superficial case-hardeniug, but it prodaces only
a thin film or ekîn or hardened surface. Any
animal charcoal will answer. Burut borne, hoofs,
boues, etc., wiIl rnake animal charcoal. Scraps of
leather, old boots and shoes, burned iu a pan in the
common forge fire and reduced to ap drwitb a
hammer, are a ready mnsane for=pouig thfs
carbon. Ground boue-dust as it cermes froma the

agricultural stores in the mont ready as well as the
claest forma of material. The boue or ivory dust
does tiot need burning. The articles tobe bardened
are put ln iron boxes and the bone-dustwell packed
around thera. Care sbould be takea that.the arti-
cles do nlot toucb each other. The box muet be
tigbtly closed, luted witb dlay, inserted lu the fire,
and brought gently to a red beat. If the articles
are large they require more tîme than if tbey were
small or thin. After the box becomes bot, it will
requii e to remain fromn hait an hour to two or three
hours, the mechanie exercisirig bis owu judgment
as to time in the siz5 of the articles. Wlîen pro.
perly heated, draw from the fire and quickly empty
tbe contents loto a bucket of eold water, taking
care that the work cornes te the air as little as
possible.

.A verY gond substituts for iron-boxes are short
pienes of gas-pipe, with a plug screwed into one
end and the other end covered with an iron cap and
luted so as te be aîr-tight. Wheu the articles eau
be conveniently packed in pieces of' pipe they are
preferable to iron boxes for the reason that they
are more readily turried in the lire and are more
easy to handie. After the work ln hardened, if it
19 required to polish it, proceed the same as with
iron or steel. When the work is polished or bur-
nisbed before it is case-hardened ît wili, after the
operation is completed, present a variety of mottled
tinte that are pleasing to the oe* Many prefer
tbe work left la this condition, as it will net rust
sO readily as if polished.

If a portion of an article le to be kept in a soft
state and the remaining part te be case-bardeued,
the portion to be left soft eau be covered with a
thiek coat of moist dlay, se as to preveut the mate-
rial lu wbich it is paeked from eoming in contact
with it. If there in thought te be danger of smali
articles cracking by the immersion of themi in the
water, à film of oi] poured ou tbe water, wbich
muet net be ton cold, will prevent a toc sudden
contraction of the metal and the articles will not
crack.-American ÂArtizan.

The Acid Test of 1ron.

ALTOOUGE there eau be ne doubt but that the
only way ot' obtaiuing accurate information respect-
ing the etrength of any,particular kind of iron or
steel is te subjeet it to directl 'y applied strain, yet
there are many cireumstances under which sncb a
test cannot be eouveniently earried out, and whcere
any test whîch doce nct require special macbiuery
would be extremely useful. One rougli test ot' this
kind which je frequently used, is that of breaking a
sanmple ofthe material aud judging of its quality by
the fracture; aud nother, 'wbich le net s0 generaliy
known or employed, in the ",acid test,> which is
earried out by subjecting samples te the action cf
dilute flitric or snîphuric acid, and noticiug the te-
suIt, This acid test in î'articularly applicable
when it in desired te aseertain the capabilities of
the material f'or resisting wear, as, for instance, in
the case of railway tires, and we know of ut lenst
one railway company by wbom the test is used for
this purpese with advantage. Thin slices are eut
firm the tires to be tested, and the surfaices polisb.
ed, and these samples are. then placed in Jiute
nitrie &cid for about twelve or fonrtedn hours. At
the end of that time it in found that the structural
formation of the tires is very clearl y developed, the
manner in which the piles were built up being
plainly shown ia the case of the iron tire, wvhile ln
the case of those of steel the surfaice presents a
more or lese honeycombed appearance, accordirig
to the fiueness of the grain of the material. We
have known samples of Krupp',3 steel tires only
exhibit a frosted appearance on the surface aftcr
a wvhole nigbt's submersion in the dilate acid,
wl.ilst some elices of iron tires 3-i6 inch thick sub-
mitted to precisely the samne test, were caten coml-
pletely through in some places. Speaking gener-
aly, it mýay be said that the poiver of rosiBting
wear varies very ranch iu thîe same proportion as
the power of resisting the action of the acid, and


