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Appreciating the difficulty which engileers encaunter when
explaining by.mere drawinga any novel devices required ta
meet the ever increasing demande of commerce, Mr. Eads hau
wisely determined ta construct a working model of the ship
railway, which shall ilinstrate in miniature every detail of the
work. By it will be clearly seen the great simplicity of the de-
vices needed for raising and lowering the shipa at the harbonra,
distributing their weigbt equally upon ail the wheels of the
cradle on which they will be borne, the precautions for sup.
porti ng every part of them to avaid inj ury dnring tbeir jonrney
by rail, and the safe and rapid method by which they may be
shunted to permit of their pasaing each o ther, or ta change
their direction so as to avoi curves in the railway tracks, or
ta, enable themn ta be run out of the wai' for painting or repair.
ing.

The ship will be 7 ft. in lengtb, the car or cradie on which
the ship is carried wiIl be 6 ft. 4 in. long. The fioating dock
will be 7 ft. 6 in. long, au d 30 in. wide, and the basin in which
it floats will require about two tous of water ta fill it. By
this means the public will become familiariaed with the me.
thod proposed by Mr. Eada for working the traiffic upon this
gigantic line of railway.-Enginieering.

A PROOYESS FOR MAKING WRO«UGHT.IRON DIRECT
FROM THE OB&*

By WILLARD P. WÂRD, Â.M., M.E.

The numerana direct proceasea which have been patented and
brouglit before the iran-masters of the warid, differ materially
frani that now introduced by Mr. Wilson. After a careful ex-
amination of his proceas, i amn convinced that Mr. Wilson han
aucceeded in producing good bloonis from iran-are, and I think
that I arn able ta point out theoretically the chief reasana of
the succesa of his method.

Without going deeply into the history of the metai, I rnay
mention the well.known fact, that wrought.iron waa exten-
sively used in aimost ail quartera of the globe, before pig or
cast-iron was ever produced. Without entering into the de-
taila of the pracesses by which this wrought-iron waa made, it
auffices for my present purpose ta say that they were crude,
wastefu], and expenaive, ao that tbey can be employed ta-day
only iu a very few localities favored with good and cheap are,
fuel, and labor.

The construction of larger furnacea and the emiployment of
higher temperaturea led ta the production of a highly carbon-
ized, fusible metal, without any special deaign on the part of
the manufacturera in producing it. This pig-iran, however,
could be uaed only for a few purpoaes for which motallic iran
waa needed ; but it waa produced cheaply and with littlta las
of metal, and the attempt ta decarbonize this product and
bring it into a state in which it couid b. hammered and welded
was soon auccessfnlly made. This proceas of decarbonization,
or some modification of it, has successfully held the fieli
againat al, so-called, direct proceaseai up ta the present tume.
Why 1 Recause the old-fas3hioned bloomeries and Catalan
forgea could produce blooma only at a high coat, and becanae
the new procesFes introduced failed ta turu ont good blooms.
Those produced were invariably "red-ashort," that ia, they
contained unreduced ozide or iran, which prevented the con-
tact of the metallie particlea, and rendered the welding ta-
gether of these particles ta form a aolid bloomi impassible.

The procesa of puddling asat-iron, and tranaforming it by
decarbonization into wrought.iron has, as everyboly kcnawa,
been in succestul pracltical operation for many yeara, and the
direct proceas referred to so cloaely resemblea this, that a short
description of the theory of pnddling is flot ont of place here.

The material operated an in puddhing is iran containing froni
2J ta 4 per cent of carbon. During the firat stage of the pro-
ceas thia iran ia melted down ta a flnid bath in the bottom of a
reverberatory furnace. Then the oxidation of the carbon con.
tained in the iran commences, and at the saine tume a fiuid,
basic cinder, or slag, is produced, which cavera a portion of the
aurface of the metal bath, and prevents toa haaty oxidation.
This slag resulta frani the union of oxides of iran, with the
aand adbering ta the pige. and the silica. reaulting front the
oxidation of the silicon contaiued in the iron.

This cinder now pisys a very important part in the procesa.
It takea up the oxidies of iran formed by the contact of the ox-
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idizing flame with the exposed portion of the metal bath, and
at the saine tume the carbon of the iran, comiug in contact with
the under-surface of the cinder-covering, where it is protected
froni oxidizing influenees, reduces these oxides froni the cinder
and restores them ta the bath in metallic forni. This alter-
nate axidation of exposed metal, and ita reduction by the car-
bon of the cast-iron, continues till the carbon is nearly ex-
hausted, when the iran assumes a pasty condition, or Il cornes
ta nature," as the puddlera call thia change. The charge is
then worked n p into balle, and remaved for treatuient in the
squeezer, and then hammered or rolled.

In the Wilaon proceas the conditiona which we have noted
in the pnddling operation are very closely approximated to.
Ironore, reduced ta, a coarse aand, is mixed with the proper
proportion of charcoal or coke duat, and the mixtnre fed juta np-
right retorta placed in the chimney of the puddling-fnrnace.
By exposure or twenty-fanr haurs ta, the heat of the waste
gases fram the fnrnaoe, in the presence of solid carbon, a con-
siderable portion of the oxygen of the are is removed, but little
or no metallia iran is formed. The are is then drawn from, the
deoxidizer inta the rear, or second hearth of the puddling-fur-
nace, situated below it, where it is exposed for twenty minutes
ta a mnch higher temperature thaný that of the deoxidizer.
Here the presence of the aolid carbon, mixed with the are,
prevents any axidizing action, and the temperature of the
massa raised ta a point at which the cinder begins ta fanm.
Then the charge ia carried forward by the workmen inta the
front hearth, in which the temperature of a puddling-furnace
prevails. Here the cinder meits, and at the sanie tume the
solid carbon reacta an the oxygen remaining combined with the
are, and forma metailie iran ; bnt by this tume the malte"
cinder is present to* prevent undue ozidation of the metal
formed, and salid carbon is atill present in the mixture ta play
the sanie r61., af redncing protoxide of iron from. the cinder,
as the carbon of the cast-iron doea in the ordinary puddling
proceas. I have said that asat-iron nsed as the material for
puddling cantaina about 3 per cent. of carbon ; but in thia
procesa sufficient carban is added ta effect the reductian of the
are ta a metallic atate, and leave enough in the mass ta play
the pat of the carban of the cast-iran when the metallie stage
has beZ reached.

It wonld b. interesting ta compare the Wilson with the
numeraus ather direct proceasea ta, which allusion has already
been made, but there have been so0 many of them, and the data
cancerning theni are so incamplete, that this ie impossible.
Two pracesses, however, the Blair and the Siemens, have
attracted sufficieut attention, and are sufficiently modern ta
deserve natice. In the Blair proceas a metallic iran s p nge wUs
made from, the are in a clasea retort, this aponge cooed dowii,
in receptaclea frani which the air was excluded, ta the tempera-
ture of the atmasphere, then charged inta a puddling-furnaO
and heated for working. In this way (and the sanie plan essel'-
tially bas been fallowed by ather inventars) the metallie iront,
in the fineat passible atate of subdivision, iesaubjected to the
mare or las oxidiziug influences of the flame, withont liquid
alag ta save it froni oxidation, and with no osrbou preseut ta
again reduce the iron-oxidea from the cinder after it is forned-
The has of metai is consequently very large, but oxidea of irob
being left in the metal the bloomis are invariably Ilred,
short."

In the Siemens proues pieces of are of the size of bean.s Or
peas, muzed with lime or other fluxing material, forma the
e-harge, which is intradnced inta a rotating furnace ; and whell
thia charge has become heated ta, a bright.red heat, amasli caS'
of uniformiaize is added in sufficient quantity ta effçect the'
reduction of the are. The size of the piecea of the materi&l
employed prevente the intimate mixture af the pirticles Of
iran with the particies of carban, and hence we would, ai>
theoretical grounds, anticipate juat what practice bas proved 1
viz., that the reduction la income lete, and the reaulting met»1

being charged with axidea is rea-short. In practice, bloa0'i
made by this pracesa have been so, red-short, that they conîd
notbe hammered at ail.

It wanid b. impracticable in this proceas ta emplOi
ore and carbon in as fine particles as Wilson does, as a ver!
large portion of the charge would be carried off by the draugbtf
and a sticking of the matenial to the aides of the ratating fils'
nace conld scarceiy be avaided. 1 do nat imagine that&
division of the materiala juta anything like the snpposed aile
of maoules is necessary ; we know that the graphitic carbO"l
in the pig.iran employed in puddling is nat so, finely dividedt
but it is in mnch amaller particles than bean or pea aire, d
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