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expérimee. - Wehbave noticed thaithbb long-con.
tinucd ',cipipg "of. cast iron with a cbîpping
obisel wil o t eu icause thé head of tbc hammer te
break in -two,: especially if. bbc hammer be not
atrnck truly on thbc isel head. Here we have a
goimewbst similar case te that of a whecl on a ba.dly
kept permanent .way.

There is one very common forin in whicb iren is
used that is eeculiar1Y favourable te the develope-
nment cf this Jarring action.> The diffèent links of
acommon chain or cable have âcontinual tcndency,
wben in use, to-rattie and strike against each other.
The iron forming a chain is* neccssarily cut up into
r, nuniber of diffarent parts, wbieb are often
obliged te reciprocate cach otbcr'e bl'owe while tbc
çhain is performing its duty;, and, in addition te
this, cbains are oftu exoed te sudden and power-
fai tensions. Wc thu dthattbbcgreater numtber
of complaitits as te structural altérations in
wrought iron have pointcd te chains. Mr.-
Meconneil, wbile speaking on IlRaîiway Azies
and their Deterioration"1 at tbc Institution Of
Civil' Enzineers; 1850, mentioned. that another
obrikinoe instancec of the conversion cf teugb
wrougbt iron inte a bribtie material ie sbown in bbc
chain slinge used for carrying tbe bars during tbc
process cf hamimering at a forge. "lHe bad, Iately
an opperbuniby of observing a chain which bcd
been in use for this purpose, and had become se
extremely brittie tbat it was more like glase in its
fracture than bbc streng tough iron which it had
beeu when firsb made; and be was satisficd that it
bad, only been sublccbcd te this extreme jarring
action for a fcw meonths, and bad flot been other-
wieapplied."1. The chains used on*incliued planes
are aise stated te break very soon. l is noborieus
that the crane chains used in 'engiueer's shops
almost always become britie aftcr bcing twe or
tbree years iu constant use; their original condi-
tion is, boecer, reèîtored by anneiling. The
chains uscd in drawing bbe " stuif " in the Cornisb
mines are gcuerally 'withdrawn frointhb sbaft aftcr
six months' use. Tbey are then rolied in a beap,
and covered witb a sort of' cylindrical furnace, and
brought te a red beat. This operation is intendcd
te do away with the effect of thc vibration.
Several of the witnesses before bbe 1860 "lSelect
00o1miittee on Anchers and Chain tjables for the
Merchant Servie,"' recommended a smmilar opera-
tien for thechoain cables cf sbips, te be rcpeatcd
Periodically in ctonjunction -with a systent of re-
basting. 'i'is deteriorating procesa in cabies ia so
full1Y ackuowledged by practical men, that Mr.
T. MS. Gladstone, in bis evidence before this coin-
mâites, even put a numericai value upon ib, and
Btated that the chains of a lighb vessel which are
cOnstantly at work would deberierate at bbe rate of
10 per cent. lu two.ycars. lu ordiuary cases, bhe
deterieration cf bhc iron vonld amount te 5 per
cent. ; and "lbi -wculd be continuonus, until the
Obain weuld ultimately break as short-as a pipe

Ttn. he instances wc have cited are thus
drawn frein bbe experience cf bbe work-sbop, tbc
forge bbce mine, tbc railway, and front seafaring

lfe; and the concurrent "d universal tstimony
?f Lee0 5 wbose lives-daily and bourly--depend on
"rOn, certainly peints te the fact that iron is
renadered brittie by vibration or undue tension,
Perbaps combined witb other causes, such as defic-

tien, or any sudden chilling through froat, or by
contact, while h *eated, with cold water.

The théories propounded. to 'accouxit for these
molecular changes in iron have been very varied
and numerous. tTntil the experimenta lately made
by Mr. Kirkaldy on wrough6 iron and steel, it was
generally assumed that a crystalline structure, ire
that of cast iren, was induced in wrougbt iron 'by
mens of its gradual detérioration through the
causes mentioned above. INlr. Kirkaldy bas, hôw-
ever, shown thiat a crystalline appearance is the
invariable resuit.when wrougbt iron le. suddenly
broken ; wben qraduaZly, a fibrous appearance is
the resuit. He appears to consider that this
observation bas settled tbe question-as a crystal-
lized fracture can be induced in any iron, the
crystallized appearance noticed in iron after it ba;s
been in use is merely due Wo its sudden breakage.
No.w, as ail bis expérimnenta appear to have been
ruade on new iron; "Ion pieces taken promiscu-
ously froi engineers' or merchants' stores, ex.aept
those marked samples, which were received from.
,tbe makers,"- the question as to the graduai detero-
ration. of iron while under the influences of weai
and tear ie still as far as ever frorm a solution, lb
would, no doubt, be difficult to adduce Ilconclu-
sive preof that the iron wbich is producedl of a
crystalline character was once fibrous."1 Perbaps
tbe only way 'would. be to subject a tcsted bar to a
truc percussive action through some time, and to
then test tbe resulting diminution of tensile strain.
The experience as to iron undergoing a graduai
détérioration under certain circumstances is too
universal. te be discredited. -Thé multitude of
théories put forth te accounbt for it bear witness to
the fact, altbough an explanation of the phenome-
non is still required. Mr. Hood, in tbe paper we
have alluded to, ascribes bhc changes in iron to the
conjoint action of "lpercussive beat and niagnet-
isin." Mr. Thorneycroft ascribes it te deflection.
Some adduce magnetisin alone as a principal
cause ; others point te the original impurities'ini
iron, sucb as sulphur, phosphorus, arsenic, &o.
Mr. Roebling. a distinguished American engincer,
assumes tbat the drawn-out fibre of wroughb iren is
Ilcomposed cf an aggrcgatc of pure iron threads
and leave8, enveloped in cinder. Wrouglit iron
thus beecomes brîttie under Inng-continued vibration
under tension, " because ili iron Ilireads and laminoe
become loosened in iicir cinder envelopes."1

There is ne doubt, aise, that bhe question bas
been complicated by many specimens being origi-
nally we*ak, cither front defective quality or frein
being burut in the forgiug. The fact essais te be
that we are very ignorant as te the ultimate
molecular structure of iron, or, indced, of any other
substance. Why dees tbe presence of apercentage
eof carbon, more or less, exert sucb a mysterious
influence on the cobesive powers of iron ? We
may never know mnch more about"' moiccular
structure until, in combination witb expérimenta
sncb as those cf Mr. Kirkaldy, a pewerful micros-
cope shall bave been nsed te investigate the struc-
ture cf the specimens. Ib is difficuit te believe that
a change in tensile. strength is net accompaniod
with a change in molecular structure. Robert
Stephenson pointed to thc use of, the miscroscope
for examining tbc differences in fracture of so-
calied crystalline and fibrous iren, ic stated that,


