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The resulte wçere that a quarter of an ounce of
steel was ground frein the bar by the artificial
grindstone in .sixteen minutes, while to remove the
saie quantity by the Newcastle atone occupied
eleven hours, and this notwitbetanding that the
surface speed -of the latter wae, as we have stated,
more tban 20 per cent. greater. Taking the 20
per cent. greater speed of the Newcastle stone into
itcount, it will be seon that the il heurs run by
it were equal to 18t heure at the sanie speed as the
artificial atone, and the proportional turnes occupied
by the two stonce were thus as 16 minutes te 131
heurs, or ns 1 te 52, nearly 1

Sucb a resnît as this ii; something more than re-
markable, and it is ene which would scarcely have
been credited, even by those who made the experi-
mente, if it bad nlot been fully corroboràted by
subsequent expérience in tbe working of the arti-
ficial grindstones. Since the experimente above
described were tried, Messrs. Donkin bave set
another pair of the artificial atones te work, and
these which are now la regular use, bave given
more satisfaction than tb ose fiýeàt tried. The eavingin tirme, and consequently, ln labor, effected by the
use of the artificial grindstenes le, in fact, se great
that Messrs. Donkin have determined to use theae
etones exclusively in future ; and we may add that
therartilicial stones are so mach preferred by the
wo kinçù that those men, even, wmo are eniployed
in sbops at some distance froin that in which the
etones at present ln use are situatcd prefer taking
tbe trouble te go te tbcm te -using the Newcastle
etones in their own Ribops. In addition te their
great eflicieney, the artifi.,ial grindetones posase
the advantagea of being able te be manufactured
of any size, and of any degree of coarsene8s of grain,
and they can thus be specially adapted te any par-
ticular class of work, while the process -of their
man ufacture inaures their being of unîformi texture
tbroughout, and free frein the flaws and bard and
eoft places found in natural atones. Altogether,
we believe that the general adoption of the artificial
grîndstones, is merely a inatter of time.

Steel under the ýMicroscope.
An experienced steel-maker eau estimate very

closely the precise quality, chemieal composition,
tensile and compressive strengthi, and even the
mode of treatinent wbîch steel bas undergone, by
looking at its fracture. Tbe appearance of tbe crys-
talline texture, wbich is more or leas discernible by
the riaked eye, and the rnethod in which the re-
flected light gives certain variations of lustre, are
the scanty yet very important indications from
'whicb, by'a serces of guesses as te probabilities,
an opinion May be fornied which bas every chance
of being correct. This being the case, it seema
very obvieus that by the assistance of the micro-
ecope, we should be capable of observing the texture
,of steel and iron fractures more correctly and more
xninutely, ana a sinaller amount of experience or
nicety of observation sbould be sufficient-abould
enable us te fori a correct opinion of the qualities
of any given sample of steel. 'This le the case, and

te snob an extent that it je meoet astonisbing how
métallurgiste coula have ineglected the use of the
microscope te sncb an extent as it generally bas
been. W e bave already drawn attention ia thie

*jo)urn2al te the interesting researches made by* M.
Scbott , the manager cf Count Stëllberg's foundry.
at Ilsenburg, tupon the appearance of liquid and
solidifying cat-iron under the microscope, PiA we
can quote the experience of tbis able metallurgist
as te the advantages te be obtained from micro-
scopie observation of varions kinds cf steel. M.
Schott, at bis visit te the Parie Exhibition, made
seme moet remarkable "*guesses," as some steel-
makere would oeil bis conclusions, with reg'ard te
tbe qualities and method of manufacture or many
bundrede of steel samples exhibited there, and of
whieh hie, in many cases, had ne other knowledge
than that whîch ho could gather through the aid-
cf a smali pooket microscope, made of two pieces
cf rock crystal, formed into a very powerful single.
lens. A pocket microscope of this kind cught te
be tbe companion cf every man interested ln steel
or steel manufacture. Lenses cf the usual kind,
even if piled up in sets of three or four, are entirely
ineufficient. Tbe lens muet be cf a vcry emali
foeus, and properly achromatie. A little practice
le sufficient te enable the user te llsee"l tbrough
this leua; but it le, cf course, net quite so easy te
leara the meàning cf what le tbueseacc, and te
estimate frein the appearance tbe quality cf the
steel -inspected.

M. Schott bas established for himeif a kind of
tbeory wbich, we believe, will be useful te those
of our readers who désire te use the microscope ia
their researobes upon the qualitice cf steel. M.
Schott centende that each crystal cf iron je an
octahedron, or rather a double pyramid raised upon
a fiat square base. The bighte cf the pyramids in
proportern te their bases are net the samie in differ-
ent kinds cf steel, and the pyramide becorno flatter
and flatter as the proportion of carbon decreases.
Consequent-ly, in cast-iren and in the crudest km lat
of bard steel, the crystals approacb more te the
cubical forni from which tbe octahedron proper 's
derivcd, and .tbe opposite extreme, or the slha-ft of
wreught-iron, bas its pyramide fiattened dowrn tû
parallel surfaces or leaves9 which, in their arrange-
ment, produce what we call the fiber cf the iron.
Betweea these limita, ail variations o! hi&hts of
pyramida con be observed in the différent kinds cf
steel, in which these crystals are arranged more
or ]ees regularly and uniformly, according te the
quality and mode cf manufacture. The bighest
quality of steel bas all its crystals ln parliel
positions, eacli crystal filling the interspaces foras-
cd by the augular aides of ita ncighbore. Thse
crystale stand with their axes la the direction cf
the pressure or percuesive force exerted upon them
in working, and censcquently the fracture shows
the aide or sharp corners cf à1l the parallel crystals.
I-reality good steel under the microscope shows
large groupe o! fine crystals like the pointe cf
needies, ail arrangea la the saine direction, and
parallel to cacb other. If beld against the liglit
in a particular direction, each peint refleets the
light completely, and a series cf parallel brilliant
atreake are shown ail over the surfaice. Nowr,
the exact parallelism cf the pointed ends, or o!
the streake cf light ie one of the most decisir-e


