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.under the microscope, there wase no differenc.e be-
tween a fibrous and a crystalline specimený of iron.

We are* inclined te offer a freeh explanation of
the deterioration of iron under vibration, and of
the partial restoration cf its tensile strength by
annea1ing. Each bundie of fibres in a bar of
wrouigbt iron consisté of a number. of very smali
crystals. We migbt compare a piece of good
wrougbt iron, properly forged or rolled, te an
assemblage cf strings, each string being composed
.of a -thread of small crystals. An exaggerated
picture could be afferded of thie by imagining a
bundie of glasthreads. If the ire basbeen barrt
in the manufacture,. instead cf these tbreads being
continuons, they are broken in different parts cf
their lençth. The same effect je produced after a
long contnued jar; there ie a.solution.of continu-
ity in the fibres-they are shaken apart, and tbe
fibres of the-iron threads are broken up into shorter
pieces. Deflection 'will produce a similar effeot.
Frost, or a sudden chili, will contract the fibres, and
they will be pulled asunder. On'the application cf
ea low red-heat-the process cf aunealing-the ends
c f the crystal'threads again corne into contact
through t he resulting expansion. The expansion
,of the whole Mass faveurs the ultimate coherence
cf the fibres; and, on ccntracting, the wreught
iron returns te its pristine state-that cf a bundie
cf crystal. fibres. Thus, under Iong-continued
vibration-before it receivcs its coup de gr&de-it
je already partly broken ; ite intimste structure,
inaccessible to the eye or te atmospheric influences,
je already partially in fragments. The application
cf a gradual strain te iron thus deteriorated and
.brittie, would have the effeot of.drawing eut the
fibres that were still entire, leaving undisturbed
thie parts that had already given way in the inter-
ier. According to this it will be evident that the
face of the fracture-at a rigbit angle te the axis-
Of a bar cf iron injured by vibration, would show
i2o pigne cf injury; but if it were possible te
exami ne the structure in a like line parallel te the
axis cf the bar, it would, perbape, be seen tbat the
*fibres was broken up jute pieces of different
Ieangthe.-Mecoanic's Xlagazine

FORGINGS IN IRON.
flY MR. MUIR, OP WOOLWICIH ARSENiT.

.After somne prelimiaary observations, Mr. Muir
said that the primary -condition for obtaining a
good forging, whether from under the tilt or the
ateam bammer, wau, nndeubtedly, the employment
cf geod material.

fu fagotting from siabs it should aise be a raie
te place invariably the thinnest elabg ini the heart
cf the fagot, se as te ensure that the boat applied
should permeate the whole mases equally. The
Propeconstruction of thbe furnace was another con-
oideration cf much moment, as was the em plcyment
cf a ski1fùflfurnace-man. Se great was the diver-
sity cf forging, both with regard te size aud pur-
pose, that it isould be impossible te refer te each
Rind. It was only possible in -a brîef paper te
mention some cf the mont important, and *tbey in
tii case would be those whioh seem. cf the meet
dimcult character, and whioh required the great-
est amo;tnt of cars and caution ini their production.
Such forging as were te have collars and projections
were ainong the olasa namned. In these it wae cf

the, bigh est importance te.. taire -dqvn suffcienîcistaff" to allow fer finishing off,.and.te make sure
,that the projections werei ia'their proper places,
If the space between the collars were .toc littie, the
chances, were that,,in -drawing.:nt, the for in
woald become teo smali te tan -up te the r ig
size. If the space were toc great, it invelved the
necessity. cf Ilapsetting'" or staving up, and the
Ir ain of the iron wae thué derangçd and the forg.
ing would.be consequently weakened.

It was a weil-known fact that heavy shafc-for
example, propeller sbafts-which have te be cou.
pied by means cf large collars or fianges, are very
difficult te forge soundly. Net unfrequently the
collars were, after great care had been taken, found
te be se hollow that a two-foot mIle migbt be con.
cealed in the central eavity. Hée (Mr. Muir) oh.
jected te having those collars ronnded ini forging,
although he could find fewý who agreed -with bis
views. It was far better, he believed, te forge the
collars or fianges of, sncb sbafts as those, he had
referred te square, and te round themn up afcer.
wards. It was 'hie impression that solidity would
be found te resuit from this procesB ini almost ail
cases; for if a proper hoat were taken upon the
the work, it was next te impossible for a square
forging te be made hollow. On the contrary, a
circularforging could scarcely bemade solid. T~he
advantages arising from the mode cf procedure ho
bad indicated were,. he .theught, undeniable ; the
objection te it was ite extra ceet.

1 I one remarkable instance he had been permit.
ted te forge a propeller shaft witb a square flange.
At four beats the four corners cf the square wero
taken off, the flange was rounded ap, and the work
proved, as he bad antics'pated, a great succeos. Ile
entertained, moreover, a very etrong opinion that
the great difficulty wbich had been experienced la
ebtaining a sound malleable .iron gun migbt bo
evercome by'first forging it in the square instead of
cf the round form. There were many reasons for
supposing-and, indeed, he might say that ho
knew-that mrany an important forging had be
lest, or at Jeaet was sadly deteriorated, by the fagot
having been composedl cf different kinde cf iran:
eay, for example, bard and seft. In this casethere
weuld be a natamal resistance te amalgamation.
Greatoare and practical judgment, therefore, were
required in assorting the irons te be employed for
particular forgings, and in putting themn in to classes
in accordance with the special purpose to be served.

He would ale recommend, that, in any forgin&
requiring taking down, well-rouaded sotte should
be ernployed, se as te leave always a gùsset or fillet
whicb would save the grain cf the iron, aud could
easily be turned off afterwards if required. It WOS
de8imable, aise, te put the lest wrought heat iiltO
the furnace, after it bas been workced eitber b>'
planiebing or swaging, and thus briaging it to a
low red-heat. This wae a kind cf annealing pro*
cees wbich equalized the eoneîstenoy of the surface*
Beside if one part -of the latter had bappened tO
get a larger share cf hammering than another, the
forging would, while undei'going thin ordeal, Mani'
feet a teadenoy te bond, and this would be the fit,
ting time to straighten it. Wbatever the nature of
the piece cf woik in band, only se mueb of it hould
bemade hot, or at least bebrought te a welding beat
as cau be at the sanie tinme operated upon.Th


