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TEE COXPOITON AED WOEXIN OP'ALLOYS.
0f ail the known inetals in use at the present time, iron and

pistinum are the only metais that bear weldin g and forging weil,and iron or steel is the only metal that admits of being hardened
beyond that degree which may be produced by simple mechan-
ical meas, such as bammerisg, roi iing, &c. Yet ail the metais,
with the exception of piatinum and its8 kindred metals, admit of
ready fusion ; aud their fusibility offers au easy means of uniting
them, and many of them combine, witb other metals with great
readinesa, and by mixing two or more of these metals by means
of fusion an alioy may be formed that is of an entireiy different
nature from, any of its constituents, and by the process of found.
ing aiioys May be cast into any desired form. The malleabiiity
and ductiiity of these metals, as weil as their barduess and
brittieess is often increased by ailoying with each other, and
these qualities are often turned to esany useful and varied pur-
poses. The ready fusion of these metals aiso affords a ready
means of uniting two or more metals by the fusion of a third
metal by the process of' soldering. Soise of these metais will
uiite with others in ai most any nproportion, and forin a perfect
chemicai mixture, which. in masy cases produces a superior mnetal
to either of its constituents, while in others the chemicai affinity
is limited, and they wiil oxi*v unite in certain proportions ; and
whien nmixed beyond thiese proportions the alioy is osiy a me-
chasicai mixture, and otten formis an inferior mietai to either of
its constituents. 1 have given severai recipes for the formation
of alloys by mixing these différent metais ;but il) using these or
other recipes i n forming alloys the fotinder mnist sot be gnided
entireiy by the recipe, but lie shouid use bis own judgment as
weil, for the metais may contain certain impurities, or, as it is
termned, lie a poor mietal, ivhich will produce different resulta
and in order to produce good aiioys a long practical experience
i8 as essentiai as good recipes, for a mas wbo lias ot bail pra,-ticai
experience in forming alloys cas no more produce a perfect alloy
from a rtecipe than a schooi boy cas produce perfect writing from
bis first copy.

ALLOYS 0F IRON.
Ail admixtures added to iron maire it more fusible thas when

pure, altbough the admixtures added may not ho a metal. Lead
cas ho ailoyed with iron in smail qilantities. A smali amount
of lead causes iron to lie soft and tough, but too mucb causes it
to hoe extreme cold-short. Copper, if alloyed witb iron, causes
it to be extreme red-short, and more thas 1 per cent of copper
wiii cause it to be cold-short ; but a smaii ainount of copper
wili increase the stresgth o! iros when coid. Arsenic imparts
a beautiful white colour to iron, resemblinsg silver, but it makes
it very brittie. Tin, when alloyed with iron, makes a beauti.
fuily fine white metal, and .ihbes the tin and iron are ailoyed
about baif-anid-baif the alioy is as liard as steel, but it caninot
be forged. Chromium, alioyed with iron, makes an alioy that is
as liard as diamnond, but it is very difficuit to make tiîis alloy.
Silver, ailoyed witli iron in smaii quastities, causes tbe iros to
be very hard and brittle, and very liable to corrode. Gold cas
lie alioyed with iron in any amoust. It causes the iron to be
more yQilow and tough. This alioy is pIlncipaliv used as a
solder for smail iros castings. ('arbos markeis iron more fusible.
From 1 to 2 per cent. of carbos added to iron makes liard cast
iron, and froin 5 to 6 per cent. makes No. 1 foundry iros. More
than 5 or 6 per cent. of carbon causes iron to be very brittie,
and lesu than 1 percent. o! carbon causes iron to be very bard
and brittie. Sul phur causes ironi to be both liard and brittie,
eitlier wben bot or cold, and it causes moiten iron to be short-
]ived. Fuel with suiphur iii it sbould sot bie used for melting
iron in contact with the fuel. Phosj'horus is very injurious to
iron. One-haif of 1 per cent wilI cause iron to be very hiard
sud brittie wben cold, but it imparta a* brilliant and white
colour to iron more perfectiy than asy other mietal. Silicon
makes iron brittie and biard. It lias a simiilar effeet on iron to
phosphorouR, but it is sot sear so injurious to the iron. Ail
cast iron contains more or less carbon, suiphur, pliosphorus, and
silicos, and as these substances predomisate they formi lard or
soft, strong or brittie irons ; asd as ail anthracite coal and coke
contain more or leus o! these substances tbe anthracite or coke
ironi is less pure a,'d more variable tban the chsrcoai irons, and
on account of' the uncertainty of the amounit of these impurities
contained in cast iros is it very difficuit to make an alloy of
iros and other mnetals with any certaisity as to tbe resuit, and 1
for this reason alloyed iron is very littie used.

QERMAN SILVER ALLOYS.
German silver is composed of 80 parts copper, 20 parts nickel,

asd 33.1 parts zinc. The best quaiity o! Germas silver is cow
posed of 100 parts copper, 50 parts nickel, asd 50 parts ziIie
The white copper, or pack!ong o! the Churtese, wbich is tIle
samne as the Germas silver of the present day, is coin posed Of
41 parts copper, 17 parts nickel, 13 parts zinc, snd 2j[ paI*
iros. A very biard Germas silver is made o! 8 parts copper,
parts zinc, 2 parts nickel, asd 1 part iron. Tliis ailoy is veil
tesacious asd ductile. A stili barder Germas silver is made d~
16 parts copper, 8 parts zinc, 4 parts nickel, and 3 parts irOO*
The finst quality o! Germas silver that is made is composed 0116 parts copper, 8 parts nickel, asd 7 parts zinc. Te,, p5IO
copper sbavings asd 4 parts arsenic, arranged in a crucible in
alternate layera, snd covered with a layer of commnio sait, makea beautiful white alloy that is aimost equal to silver. In maki>B
this alloy care mu8t lie taken to avoid the fumes of the arsenic.

BRASS ALLOYS.
A very good brass is made of 16 lb. o! copî,er, 8 lb. of zil 4esud 1i lb. of lead. This lead should be added a!ter the copPer

and zinc bave been meited together. These piroportions of th"
différent metals make better brass than cas be made with zinc
and copper. For very liglit castings the iead sbould l'e omitttdy
as it mak es the alloy less fluid ; but in heavy castings it mak's
tlbem more solid and clean. Btittos brasa consista of 24 PArtocopper to 15 parts zinc. Red braus made itt Hegermubi consistsof 5j parts eopper and 1 part zinc. Brasa tiîat bears solderil"Xweil consists o! 16 parts copper, and 6 parts zinc. Brasa for sliiP
nails consista o! '20 parts copper, 16 parts zinc, and 2 parts ilsRed sheet lirasa la made ot* 9 p)arts copper and 2 parts zinc. Bra"o
for sheathing, boîts, fastenlings, &c., is coînpozied o! 6 part'
copper asd 4 parts zinc. This composition forma an alioy th'eniay be roiled and worked at a red heat. Brasa for pump all
machinery requiring great tesacity, is made o! 32 lb. copi4er
3 IL titi, and 2 lb. old brasa. If it is desirable to have the wvlxee1
harder a littie more tin nrav lie added. An alloy for turtie
and finished work is made of 32 lb. copper, 4 lb. tin,' and 3 lb.
old brasa. For nuts o! coarse thread ose lialI'.poutd more tio
may added. As more tin is added to alioys o! copper andi zincO
cr copper and old brasa, the alloy becomes barder. Razors hilli
bees made of as aiioy of 32 parts copper, 5 parts tin, and 5 patrt$
zinc. The beat white liard metai for buttons is made o! 16 parts
copper, 2 parts zinc, asd 1 part tin.

LEAD AND COPPER ALLOYS.

Seven parts lead snd 16 parts copper make a very cbeap allIlbut it is rather short anti easily broken. Two parts lead and à
parts copper make ared-colouired alioy that is very tougli. Ard
coloured and ductile brasa is rende of 2 parts lead and 16 partà
copper. Ordisary pot nietai is made o! 6 parts lead and 16 partocopper. This alloy is very brittie wben bot, but tough when ('ola-
The alloya of copper and lead are ail very brittie when liot. More
than osie-balf pound o! iead cannot be alloyed with one tido! copper, for the copper will not nuite witli tbe lend, asd tbe
lead will ooze ont in cooiing. Ailoys o! iesd and copper are vel
littie used. Lead and copper chloya bave a bluisb, leaden lit"
when mucl ead is uaed, sud are principaiiy u8ed on account O
their cheapseas.

<To be continued.)

AMERICAN COMPETITJO< IN Et-RoPE.-The .Briish& 4ercatiE
Gazette ays :Tbe «American exporta o! hardware fiom the pr
o! New York to Europe,,for the quarter ending Mardi, shxow 0considerable increase over the correaponding period o! iast yest.
The iscrease is niainiy in bousebohd and builders' hardhware"
meclianica' tool.q, ssws, cutlery, etc., wbich in some inslanceo
are being offered in Engiand at quotations so low as to isake ieimpossible that the manufacturera cas derive but the bareat tu"gin o! profit. A letter from New York states that advicea theoin band from Europe ivere encouraging, asd that deaiera in ope
or two lises were quite sanguine o! their efforts to create Europes0

trade. Travelera are now in England representing AmeriCgo
bouses, and there are Aiserican merchans in Sheffiehd whO arc
prepared to take ordera for hardware and deliver tht gooda with'othree weeks. lu Canada, in a few special lises, the Americll'
are havinig it iNretty mueli their own way. No steel rails ar
being sent from Sheffield to Anierira, thongli once titis wasOn
o! the beat markets. These figures show how the Bessemer steel
rail trade in Ainaries is growing In 1873 the manufactlire in
the United States was 129,015 tons; in 1874, 144,914 tOne'
Tbis increase continued each succeeding year until 1877, wh*e
the total wus .32,169 tons.
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