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that double end cutters may be used for boring. The feedq are
operated through their improved friction disk, the construction
of which is patented. The feeds have a wide range, and niay
be cbanged instantly to any degree from zero to theirlimit.

The table is very heavy alad la driven by heavy spur gear.
ing cut from the soiid. It i8 free from ail the lifting, chatter-
in)g tendencies of bevel geared machines. The table is provid-
ed with a masive spindle of considerable length. This formn
of structure is the resuit of much experience with machine ha-
ving no spindies at ail, or only short ones. The spindie runs
in bearings adjustabie for wear, and is carried at the bottom
by a steel step adjustable in height by the small screw and seen
at the front of the base.

When the weight of the parts are thus carried by the stepa
the machine moves freely but soiidly, snd is thus used for the
lighter kinds of work. There is an anular bearing under the
outer edge of the table, and when very heavy pieces are to be
worked, the step is relieved aud the table allowed to seat upon
this outer bearing. Thus adjusted the machine works
with ail the steadinesa of the heaviest planer, and ail the pre-
cision of the accurate lathe.

Heretofore the difficulty in mille of this kind bas been the
lack of facilities for boring, when the upper works are moved
back to take in work larger than the ordinary swing of the
miii. For this purpose a very efficient attachment to this
machine bas been devised, by means of which the boring may
ha done while turning, aud the devise can aiso be used for key.
seatin g.

It consista of a rail attached to the center of the crossaslide
of the miii carrying s head with boring spindie. This attach-
ment is driven independently of the miii itseif, consequeutly
the table of the milIl cau, be run at the proper speed for turning
large diameters, aud at the samne time the boring spindie can be
driven at the proper speed for boring, simultaueousiy. The
boring bead can ha brought close up to the-cross slida of the miii
s0 that it can ha used on ail diameters. The boring and key.
seating attachment is provided with the necessary feeda, opera-
ted by power, and every appliance to make a complete machine.
It bas ample power for boring holes up to 20 "' diameter. A
boring and turuing miii arranged in this mauner is capable of
a very wide range of work.

The great range of work that a borinig and turning miii la
capable of performing is nlot fuliy sppreciated by some who are
flot sufficiently familiar with its uses. Many are daterred from
cousidering the purchasa of theëe machines, looking upon them
as iuvolving a haavy investmeut urion s tool not often used,
as a matter of fact, the boring miii never stands still. A
12 ' miii will work on amaill work, of the kind to which it is
adapted to sncb an advan tage over a latha as to j ustify its use,
regardless of the large work of which it is capable. Nuuierous
amaîl pieces bolted to its remarkabiy convenient table can be
simultaneously faced off with a fàýcility nlot to be found in lathes
planera or shaping machines.

Almoat anything that a lathe can do, and much that it can.
flot dc can be doue on these improved boring milîs, snd usual-
ly in a much shorter time snd in a more satisfactory manner.
The lime gained in the mere matter of setting unwieldly and
irrpgularly shaped pieces will alone foot up to handsome profit
ini favor of these machines. Every machiniat is acquainted
with the anoyance of fastening work of this clasa to a vertical
face-plate, and, should on account, of this expensa (from loas of
time and extra help) be kept, it would evan theu far exceed
the usual estimate -Chcago Jour. of Com.

-WORK has been begun at Krasuiovodbk on a ship canal to
connect the Caspian Sea with the transcaspian Raiiway.

IRON PAINT.-A recent german invention, composed of

pulverized. irnu and linseed varnish, is inteuded for coveriug
damp walie-, outer walls, and, in short, any place or vessel ex-
posed to the action of the open air and to the weather. Shonld
the article te ha paiuted ho axposed to frequent changes of
tenîperatura linseeed oul varnish and aruher varuish are mix.
ed with the paint inteuded. for the firat two coats, without
lhe addition of sud artificiai drying medium. The firat coat la
appliad rather thin, the second a little thicker and the last is
rather a fluid state. The paint is equally adapted as. weather.
proof coating for wood, stone and iron; nor is it necessary to
previously free the latter fromrust, grease etc, a superficiai
cleaning being sufficient. Thiis paint will prove a valuable
auxiliary to manufacturras

STEEL TAKING THE PLACE 0F WROUGHT IRON.,

Few people not actuaily engaged in the metal trade are aware
of the wonderful strides made by steel iu recent years. Iu fact,
steel is wholly taking the place of wrought iron. Steel is
simply a mixture of iron and carbon, the quntity of carbon
ranging from 0-25 to 0-02 per cent. of the mass. It is flot
oniy stronger sud for almost every purpose better than wrought
iron, but it is cheaper.

lIs firat victory over wrought iron was obtained in Euglaud,
where steel rails for railroads were fouud to be rnuch better
than iron in several ways. They did not wear away s0 rapidly
undar the wheels, and they were able to stand a greater strain.
The firat Bessemer steel plant in this country wus started in
1867. Its product was used for makiug rails ; and the total
amount for that year was 3,000 tons. For a number of years
the Bessemer steel was aimost wholly devoted to that purpose,
the high price at which it was soId making it unprofitahle for
other uses to wbicb wrought iron was put. Steel rails brought
$160 a ton in 1867. But after the panic of 1873 pricas came
down, and in 1875 the rails brought $75. The hard times of
1879 lowered the price, in spite of combinations among owners,
and in 1883 steel rails sold for $40 a ton. Since that time the
price bas fallen steadiiy, and a recent prica list puts the price
of rails at $29, and of steel blabs, ready to be rolled or forged
into any shape, at $28 per ton.

The resuît of these luw prices is thât, bridges are no longer
made of iron. Steel heama have taken the place of iron in the
fireproof buildings. Steel shipa are built instead of iron ships.
Steel hoilers replace iron boilers. Steel rifles replace the old
cast iron canuion. Wherever tensile strength is required, steel
is used.

The use of steel in beama and girdars for houses sud bridges
was a natural sequance of its use in railroad traoks. But the
use of this steel has not been confined to railroads and steam.
ships. The big tin plate factories in Wales began to experi-
ment with steel instead of iron about two years ago. Tin plate
contains about 93 per cent. of iron sud 7 of pure tin. The
steel plate was found to be cheaper, and the articles made of
steel tin plate were superior. For making tin dishes without
seama or aoldered jointé, the Siement procesis steel plate is not
ontly iauperior, but it is about the oniy kind that can stand the
slettuing procass. This country now importa 240,000 tons of
tun plate anuually, sud it is ail made of steel plate with a tin
co t in g.

One field lu which steel bas not yet wholiy displaced iron is
the manufacture of nails. The plates from which nails ara cnt
can be rolled from steel ingots as easily as from puddles iron,
but the steel plate is harder to cut, sud the cutters charge a
littia more for the work. The plants engagad in making steel
nails are limited in number, and the prica of steel nails is
higher than that of iron. The steal nail is smoother, strongèr,
sud handsomer, sud bas made its way in spite of the higher
price, but the differenca in price is rapidly dwindling, sud
will, no doubt, soon disappear altogether. In Novamber, 1884,
the Wheeling manufacturera charged thirty cents sud the Troy
meu twanty-five cents a keg more for the steel nails. Quota.
tiens during the last of Fabruary this year were $2.10 par keg
for steel inails sud 32 for iron. The profit to the manufacturer
of the steel uails la înuch, greatar on account of the 8maller
coat of the plates, sud the only thing that pravents the iron
nail makars froin using steel plates antirely is that it takas
money to change the plant, sud after the great depression of
the pust two years mouey ia not overahundaut amiong iron
manufacturea in any brauch of thé trada.

A curions outgrowth of this improvemrnt iu the manu-
facture of nails la the action taken hy the trades unions in
the West at the instigation of the puddlera. By the old pud-
dling proceas of making iron plates for naila, tha pig iron was
melted lu a grate furuace, and a small army of men stirred up
the melted mass with long roda until the impuritias wera
hurued out sud the iron hacame pasty insteady of liquid. By
the new procesa the malted pig iron lu a big paar-shaped kattle
la sujected to a powerful biast of air, which is forced np
through it from the bottom, until the impurities ara burnad
ont. -Then suothar smaîl amount of meltad pig iron is poured
iu, sud the mixture iî ready to ha cast into ingots. By the
old proceas, tweuty skilled men could turu ont fifteaû- tons of
nail plate lu a day, whila hy the new .process four common
laborrand oua skilled mechauieceau turu ont fromn 150 te
250 tons iii a day. Nsturally, the puddlera must losa their
occupation. They have induced the Contractorï' sud Master
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