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wVLicli exerts thec greatest influence on the increasc of hardness
by a certain hardcning process is the content of combined carbon
lu the iron. Iron completely free fromn carbon is, even after
hardening in rpercury, as soft as before, and an otherwise pure
Vran, with at most twa-tenths per cent. carbon, does flot becorne
very much harder by hardening ; but, on the other hand, as the
content of carbon increases, the différence in the degree of hard.
fless before aud after hardeuing increases more and more, se tliat
the beundary line between iron and steel lies in general at a
content of carbon of about 0,4 percent., this depending, however,
uPoi, the iron's content of certain other substances, which, as we
shail soon see, also exercise some influence on the degree of hard.
riess. In the closest con nection with the increase of the hardness
by hardening stand the raising of the linit of elasticity, aud the
breaking strain of uitimate tensile strength and the dimýinution in
duetility. Unfortunately the researches that have been carried
ont regarding these points are not yet numerous enougli to enable
Us wit'h figures to express compietely ail the changé~s in these
respects which are caused by hardening in iron and steel with
different contents of carbon, but suifficient experiments have ai.
ready been made to give us somewhat satisfactory ideas on this
Point. A comparison shows that the effeot of hardeuing is in
general lesa in the case of the weld-iron, loose or open in its tex-
ture, than in that of the dense or compact ingot-iron ; but in,
proportion as the former even is denser or freer of cinder, harden.
lng bas a greater effect upon it, as is shown by a comparison both
of the more compact Lesjofors iron with the other sorts of iron
refined in the open hearth, snd of the more compact Surahaminar
with the other sorts of puddied iron. In order to augment con-
siderably the strength of ordinary puddied iran, the French iron-
inanufacturiug company, "'La Compagnie de l'orme, "increases
the hardening power of water by adding to it suiphurie scid.
The coeliug effect of water is thereby raised, and thus also, its
hsrdening power ; but in order to prevent the corrosion and rust-
ing of the iran, it would be advisable te endeavaur te attain the
salue result in sorne other way, as by the addition of some sait
that wouid have leas corrosive action upon the iran. Hitherto
we have considered the influence of hardening upon iran, but if
We Proceed ta investigate its action on steel, we flnd that it is
chiefly by an increase in its harduess and a diminution in its
ductility greater in the samne proportion as the steel la richer in
carbon, snd the hardeniug fluid employed is more powerful in its
action. At the saine time that steel with au increased conitent
Of carbou becomes, through a certain hardening, ail the harder,
it becomes thus at the saine time more brittie, snd in the closest
connection with this is the fact that in the hard steel, rich in
carbon, the limit of elasticity is increased by hardeuing mnch
Mlore than thec ultimate tensile strength, so that these in the
strwngiy-hardened hard steel even caincide. Provided the method
of hrening ia adjusted ta the degree af hardness of the steel,
80 that it isiless powerfnl in the samne proportion as the content
Of< arbon in the steel is greater, it may, however, be asserted
that the breakiug weighit la* ice by hardening, even lu the
case of steel ; but if te hardening be too strang, the uitimate
telisile strengh of hard steel is thereby dimiuished quite r*pdly ;
0? th. steel breaks in pieces of itseif either during the hardening
or' a short while after. It is, as is weIl known, on account of
this brittienes, or deficient ductiiity that the bardeued steel is
'iaflally tempered or heated ta 2000 C. te 3000 C., for thereby its
dnctility la somewhat in cressed, and its harduesa at the samne time
a180 dlmiuished. This is the case most of ail with the outer
laye which, of course i.s that which it is dcaired sbeuld be
batdst and ta avoid this and the trouble and laus af time con-

'u80ted with the proceas justmentioued, the hardening itself is
804IiiStes instead 50 modiflcd that its effect la equal te that af aMfore pwerful hardeuing followed by tempering. For such a
lnethod, however, more than common skill and practice are re-
quiX-ed. aud it lu therefore camparatively seldom used. For

'&ung this ed there is samletirses used a lesu powerful harden-
Uland semetimes a warm iustesd of a cold fluid, sudgreie the piece la held only a short time in the hardening

""iid, and la taken out while it la yet warmi lu its interior and
s1iiawed finafly ta cool lu the air. Further, the material may,
for this purpose, be heated more gentiy, but it must be kept ini
ild in connection with this that a leas heat than a geutie red

!ieat (cherry red) lu generai doea not induce any proper harden-il; sud, on the other baud, that tool steel cannôt in mont cases
baheated te a hig he temperature than that just iudicated

bWltbt rnng te risk of bccoming by bardeuing qilite toa
ltte- It la thus properly ouiy for soft steel and iran thett thedegree of 'hatiug eau be varied to a gi-ester extent, but it holde

C"ed aPeCially for the latter, and, above ail, for weld-iron, that
e teprtr must b. considerably higher than for bard steel,
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if the p roper action of bardeuing is ta be attained. The more
strougly aud the longer that the iron or steel sfter hardcuiug is
again hcated witb slow cool superveuiug, the mare cempleteiy
are the effccts of bardeniug removed ; aud care ought, therefore,
as is well known, ta be taken in tempering ; bu ere we have,
however, a good help in the differeut coleurs cf tempering wbich
foilow ane after the other. On the appearance af fracture aise the
hardening bas an influence, the grain.becaming fiuer.

CAlr A STEAK PMP SET.PR TO WOODt
At the Crescent Steel Works lu this city, a steam. pipe twoand

anc-half luches in diameter, carryiug 90 ta 100 peunda pressure,
was laid underground about th-ce years ago, cucaaed lu co mmon
pins boards about eue inch thick. A few day. since occasion
was bad te dig up the pipe, and the wbole lcugth of the woodendri wa foudta be cbarred, and apparently burut, about
three-fourtbs af the thichss cf t'he wod, the other fourth being
partially rotted. The whole inside af the drain wua turncd ta,
cha-cea, with bers sud there spots of white ashes, showiug that
ignition bad actnally taken place. It seems probable that if the

cain ad net been excludej> from. the air by the eartb coverlug,
it would bave blazed sud been sntirely consumed. It la gene-
rally believed that a steamn pipe cannot set fire te weed, but this
case seems te prove the contrary, and it may explain the n
of mayiy mysterions fires. It indicates at least that caesboud
be taken to prevent; the close prexmity cf. easil combustible
materil te steaml pipes carrying s high pressure oI steam. The
temperature of steami due te a pressure of 100 peunds per square
inch is about 837 degrces Fahrenheit.

AN IMPRnaVD ScRaw.DRvR.-The engraving given berewitb
represents an impreved screw-driver recentiy patented by Mr.
George Abrama, cf Philadeiphia, Ps. It consisa ef s haudie
tbrough whicb extends a shaft, having ou the upper end a crauk
aud upon the lower sud a secket for receiving the screw driver
bit. W ith this tool screws mnay b. iuserted aud remeved witb
much gi-ester facility than witb the ordiuary forim cf screw.driver,
as the motion is a continuons rotary oe instead of intermittent.
If desired tbe screw4driver bit insy b. remoyed and s dril or
beriug teol lnserted lu its place.
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