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to take out all the carbon, and then to restore the amount
required for the giade of steel sought. But it is not cary to
take ont the carbon completely without encountering a new
diffirulty. Namely, when the carbon is nearly gone, the
oxygea of the blast begins to act upon thy iron itself, forming
oxide of iron; aud this substance existing in the mass of
molten iron, even in extremely small quantity, deprives it of

at red heat, or ag the iron musters say ¢ makes it red-short®
Now 1o cure this red-shortness, and at the same time to ro-
catbomze the melted wrought-iton, a compound of iron,
manganero and carbon, called Spreyeleisen or specnlur iron,
frow its brilliant tuster and large mirror-like crystalline fages,
ig added to the nath before casting. 'Che mavganese {8 Fape
posed to unite with the oxygen of the iron oxide just referred
to,and to pass as oxide of wmangunese ino the slag which
floats on the bath, while the carbon unites with the iron in
the bath to form steel.

Now the Bessemer operation, thus sketched, i simpler,
quicker and applicable to larger quantitics at once than
puddling. Thereare in fuct Lut three reasons which oceur
to us why the product should not be as cheap as that of the
puddling furance. 1. The latter will successiully treat sorts
of pig iron which cannot be used in the Bessemer converter;
and these sorts are (partly for that reason) cheaper than the
« Bessemer pige.”” 2 The Beasemer process involves & large
loss of iron. 3. It requires very expensive “plant” or ma-
chinery, the interest on the cost of which is to be assessed
upon the profuct, Nevertheless, the statement hinted at the
;. commencement of this article is gearcely premature  Steel
rails, ackuowledged to be in all respects superior to iron ones,
can bo produced at a cost which is rapidly approximating
that ofircn.  The “ rail of the fature™ witl be steel !

Yet it is not likely that any more Bessemer works will be
* erect-d in this country. For a rival process — the only one,
so far, which is worthy of that name—is coming into favor,
and alresdy io England, and on the Continent, puts its pro-
duct into the market on equal terms.  We refer to the Martin
¢ process of manufacturing steel on the open hbearth of a
Sicmens reverberatory furnare, Mere the decarbonization of
the pig-iron is cffected by the reactions, upon the molten
bath, of wrought-iron or ore and of the: furnace.flame. Ih-
operation is slower and more completely under control than
that of the Bessemer method ; and the casc and regularity
with which anv desired grade of steel can be produced bus
led to the employment of this method for some purposes .o
* whicl the Bessemer is less adaptel—for instan: ¢, the mauu-
facture of boiler-plate, machine and tool steel, &c. But the
- gradual perfection of the arraugements and mampulations of
the Martin system, in such works as those of Sicmensin Great
Britaip, Martin in France, and also the establihment at
* Terre Noire in the South of ¥Fran e, has brought about acom-
. petition between Bessemer and Martin steel on the chosen
ground of the former, namely, the manufacture of rails.

One of the advavtages of the Martin process in this com-
petition secems to be its capacity of employiug old iron rails
usually coutaining phosphorus) in making new steel mails, It

wes not appear that the treatment climioates the phosporous
but. on the contrary, that a stecl is produced containing reore
pbosphorous than was hitherto supposed consistent with
tenacity.  The secret is as-erted to lic in the reduction of the
quantity of carbon in proportion as thet of phosphorus 1s in-
creased, or, as it has bren expressed, in the substitution of
phosphorus for carbon as a “steclifying agent” Phosphorus
kes been universally regarded as the great {oo of the steel
masufacturer ; and if by this meaps it can be atilized as an
atly, a very larze amount of material will be rendered avail-
. able for making steel ; and the transformation of thousands of
miles of iron tracks on tho railroads of the world nto tracks
of steel will be greatly facilitated. It must be added that
engineers and metallurgists are still doubifal about ¢ phos-
phorus-+teel rail  hough the reports concerniog their use in

France for a year or two past bave been generaliy favorable.

Toe decisive effect produced by minute proportions of a
sutstauce like phosphorus in combination with iron wmay be
sten in the fact that onc-tenth of one per cent. of it is con-
sidrred allthat ordinary ¢ carbon steels® will bear, while even
the “phosphorous-stecl,” of whirh so much is said, never
contains s0 much as half of ono per cent.,; and usually, wearc
informed, the proportina of phosphorus in it is about 0.35 per

. cent.—that of varbon being perbaps 6.12 per cent.
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homogeneity and renders it liable to brake under the hammer |

THE EIGHTY.ONE TON GUN,
(See sttustration on pagr 301.)

last operation conneeted with the manufacture of the wmonster
8l-ton gun  We do not «ast them, as Krapp does his fumous
steel weapony at Evsen, but we build them up pivee by piece
In the first place,a lung piilar of sohid steel is obtuined which,
in the case of the 81-ton gun, alone cost £1600. This pillar is
bored out to the proper dismeter of the caunon, and the tube
thus secured forms the centre of the gun.,  ‘Phe next thing is
to provide severnl wrought-iron cilinders to clusp this tube
and strengthen it, and it is in the manutacture of these
cylinders wherein lies the strength of our ¢ Woolwich infauts
A long bar of stout iron, sometimes 200 ft. in length, is put
into » furnace of the fame dimeunsious, and heated to redness ;
one end is then attiched to a revolving iron piller at the
mouth of the furnace, aud the pillar is set in motion, so that
the heated iron bar gets wound round it iu the form of a spiral
Subsequently this spiral is slippe § oft the piilar, and is carried
to a reverberatory furnace to be liated once more, but this
time to a white heat  In thig condition the mass is hrought
under a huge steam-himmer and welded into a cylinder, in
which form, after having been properly turned and bored, it is
ready to slip on to the steel tube we first aliufed to.

Two orthree iron cylinders, or jackets are usually placed
around the steel tube in ovr big guns at the breech, where, of
course, most strength is necessary, while one suffices for the
muzzle, and this is the reason why our modern caunon have
that humped-back appearance behind,  The viguest eylinder
is termed the st trunnion coil,” for it carries with it the teun-
nions on which the gun resls when in its carringe. In the
case of the 81-ton wun, the trunuion coil is of immense
propottions, 6 ft.in height and 18 ft. in girth, and the finished
gun will be 27 ft. long. Our 1llustration shows the iast
operation of &lt b-ing performed—t .at of borinyg this cytinder
instde to render it smooth, so that it mav be easily slipped
over the steel tube, or, rather, over the first iron jacket with
which the steel tube is already surrounded  The cylinder is
made 80 that it is a trifle too small and wi'l not slip over the
tube: but 1t 138 heated to wake it expand and in this condition
it i casily fittcd in its place, where it shrivks very tightly on
coo’ing. In this very neat and .imp ¢ mann -t are the gons at
Woolwich now built up, and fromr the circomstanee that the
bore of the gun is made of haed steed, while the cyhnd s
around are coustructud of touxi wrought irou, they may be
relicd upon fur great strength and endurance.

It is anticipated that the 8-ton gun will be able to send a
projestile through twenty - hes of solict iron, or, in other
words, through the sides of the strongest 1eo relad now built or
building. For thwus purpose 300 Ib. of guupowder will be
required, aud 2 shot waghing half 2 ton.—/Zondon Iluctrated
News,

APPARATUS FOR PRODUCING GAS
INSTANTANEOUSLY.

‘This apparatus cousists of three vessels,—an air pump, a
receiver, and & carborator. In the iatter i3 enclosed the
essence of the mineral which formns carborated ar—that is to
say, the air becomes instantancously changed 1nto lighting
gas by cscaping from the receiver and comuug in contart with
the miaeml in the carborator. A few strokes of the pump is
sufficient to send into the recciver cnough air to make gas for
an cvening. On opeuning n tap the gas 18 conveyed to the
different burners.  Instantancous gas thus made has an ad.
| vantage over ordinary coal gas, of not only buing nearly 100

buras with a steadier light, It is odourless, and does wot
ipjure gilding or picture frames, and is unattended with any
danger

The ~rice of an apparatus large cnough to supply 10 burters
is about $320 It is manufactared by Mr. Marun, 63, Rue de
Molté (Chitean d’Ean), Paris.

Cogon.—Valerian root 5d.; fmake root, 1d., Peruvian bark,
1d.; Spanish juice, 1d; peppermint, 2d. Boil the routs and
Juice in avout a pint and ~ half of water dowa to a pint.
When co'd, bottie, and add the | wnermint. Dose: A wine-
lglassful when the cough is troubl- s ... .

The sketch wo give of ¢ Boring the Trunnion Coil” is the |

per cent more cconomical, butits brilliancy s greater, and 1t
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