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whence its name, from the Greek word for fire. It was once| These instances show that serious consequences may be
used in the old fashinrned musket, instead of flint, for this'due toindiscriminate stowage of cargo composed of objects of
purpose. Thisis an easy and inexpensive test for thoes iron or steel. In fact every shipper of hardware or ma-
who would confound it with gold. Gold is too soft to atrike chinery, or passenger having in his possession such articles,
fire in this way, and its weight, bulk for bulk, is four times 'shouid, for his individual as well as for the general inter-
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for its sulphur, the ore is either roasted in close vessels
without access of atmospleric air, when a certain proportion
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{Ten copies, one year, each §2 20........... 235 00

CLTB RATES 10\'1-1‘ ten copies, same rate, each. . P 60

own combustion. By this plan of burning, even under the
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all the sulphur expelled, but the residue i3 in a suitable con-
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. 5 dance of iron pyrites in the United States, we know of but
one establishment in this country where it is partially util-
ized in the manufacture of sulphuric acid.

Another important manufacture, in which pyrites may
sometimes be economically used, is that of sulphate of iron
or copperas. When pyrites is exposed to the influence of
air and moisture, it undergoes decomposition.
constituents of the pyrites, sulphur and iron, absorb oxygen,
becoming converted respectively into sulphuric acid and
oxide of iron; these from their chemical affinity unite and
form sulphate of iron or copperas. Inthe manufacture of
copperas,
floor or uther waterproof foundation., It is then roasted to
hasten its decomposition, and afterwards moistened with
water from time to time as required. The resulting solu
tion of sulphate of iron is then caught in suitable vessels,
concentrated, and crystalized. In the South Lancashire
district in England, over 80 tuns of copperas per week are
thus produced; and in Stafford, Vt., copperas Las been made
in this way for at least half a century.

We have spoken of the ‘* brasses,” or yellow pyrites of
the coal measures. These are readily decomposable; and
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THE UTILIZATION OF IRON PYRITES

The great numbsér of specimens of this material sent to
the otfice of the SCIENTIFIC AMERICAN for examination sug-
geets a few words as to the characteristics and utilization of
a very abundant and useful, but hitherto, in this country,
much neglected minergl. That we have not put this impor-
tant compound of sulphur and iron, which in Europe forms
an important article of commerce, to more profitable account
can be attributed only to our infancy in the art of manufac-
turing chemistry. We are still dependent upon foreign
sulpbur for our oil of vitriol, when stores of iron pyrites,
contaiuing not only sulphur but other valuable constituents,
lie at our own doors. Pyrites is a term applied to various
metallic compounds of sulphur, but the most abundant and
well known are those of iron and copper. It is of iron
pyrites or sulphide of iron that we propose to speak lhere, as
a mineral worthy attention and study.

It was not until 1835 that the English, who used im-
mense quantities of sulphur in the manufacture of oil of
vitriol for the production of carbonate of soda from com-
mon salt, suddenly found their supplies of sulphur cut off,
by an almost prohibitive duty laid on the exportation of the
article by the King of Sicily, from which country most of
the crude brimstone ofs commerce is obtained. The only
avaiiable substitute was the subject of our article; and it
was soon put to such useful account that, in 1861, statistics
show that no less than 264,000 tuns were consumed in Eng
land. The amcunt used now must be vastly in excess of
this, probably not less than 500,000 tuns per year.

Iron pyrites, though occurring under a variety of forms
well known to the mineralogist, is still soon readily recog-
nized, even by the inexperienced, from certain characteris-
tic tests. How many unfortunate dupes has the bronze yel-
low variety deceived, in the hope that they had struck solid
gold, when a few drops of hot nitric acid in the hands of the
chemist, or a simple blow pipe test with charcoal, would
soon have dispelled their illusion! And yet gold is not
always absent. The auriferous pyrites of California, South
America, and Siberia, have been profitably worked for gold.
The valuable sulphur, however, in the roasting was driven
off, as sulphurous acid, into the air to poison the surround-
ing atmosphere. Improvements are of slow growth. In
our search after one valuable material, to whickh our atten
tion is directed, we are apt to overlook equally valuable
ones, until necessity or profit compels us to take account of
them., Itis but a year or two since the immense copper
smelting works at Swansea, Wales, where copper is extrac-
ted from copper pyrites, have attempted to utilize the
escaping sulphurous acid gas from the roasting ores. These
fum ss, that for generations settled down upon the surround- ' thus obtained, there is in our minds considerable doubt
ing country like a blight, have now been turned into a valu- | whether a similar allowance is made for the nature and
able commercial product. storage of the cargo. A hold full of hardware would un-

A very common form of pyrites is that of a bright yellow | ‘ doubtedly affect the compasses, and cases, of arms, for ex-
mineral, which is a true bisulphide, containing iron 46-03 ;ample,or any other articles of iron or steel, carelessly left'
and sulphur 5397 partsin 100. Iron pyrites is frequently, ! near the binnacle, mightthrow the ship miles off her course
however, of a dark or bronze color, and sometimes resembles i and be productive of just such a disaster as that of the At-
bell metal in its luster, this variety consisting of & mixture | lantic. The captain of an English vessel, the Duke of Argyll,
of protosulphide and bisulphide of iron. There is also a ' steaming between Liverpool and Dubolin, a foreign contem-
white variety called white pyrites, which, from its form of | porary informs us, found thata box containing six sabres
crystalization, is termed cockscomb pyrites. Magnetic py- jand three scabbards, placed at a distance of 10 feet away,
rites alsooccurs. It is of a deep color and not very abund- | exercised & sensible influence on the needle, which, when
ant. We pass over the numerous compounds formed by |the disturbing cause was removed, oscillated from side to
the combination and intermixture of other minerals, observ- | side for fully five minutes before it resumed its normal
ing that when the propo-tion of cogpper is considerable, the | position. Another instance is on record of a ship being
ore is called copper pyrites, and is distinguished by its brass | thrown some distance from her proper pogition through the
yellow color,the rainbow colors on its surface,and its inferior
hardneas.

Iron pyrites is so hard that it will strike fire with steel,

. the proposed

as to inflame the remaining pyrites and finally set the coal
on fire.
great expense and loss of time, to flood the mice to put a
stop to the conflagration. The water pumped from coal
mines containing iron pyrites is sometimes so strongly
charged with the acid sulphate of iron, that the iron pumps
used for its removal are rapidly corroded.

There are undoubtedly many localities in this country
where the pyrites is sufliciently abundant and readily decom-
posable for the economical manufacture of copperas, a salt
which is largely used in dyeing, as a disinfectant, and for the
manufacture of ink and Pruszian blue. Where the pyrites
contains a small proportion of copper, it may be more
economically utilized, in the way already shown, for the pro-
duction of sulphuric acid.
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THE INFLUENCE OF CARGOES OF MACHINERY AND
HARDWARE ON SHIPS’ COMPASSES.

In order to determine the local deviation of a ship’s com-
pass, due to the materials entering into the vessel’s compo-
sition affecting the needle, it is usual, before proceeding to
sea for the first time and at certain intervals thereafter, to
swing ship and compare the indications of a standard com-
pass,located in a position out of the sphere of attraction,with
those of the ordinary steering instruments in the binnacle.
By this means a correction for every point is found, which
must be allowed for in steering a course per the binnacle
compass,

needles.
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The two,

during decomposition, so much heat is sometimes liberated !
& dust.

‘When this happens, the workmen are compelled,at |

Inthe utilization of iron pyrites | est.,

advise the captain and, besides, have the cases con-

" spicuously marked as to contents, so that every precaution

most favorable conditions, two or three per cent of sulphur |
remaing undecomposed. But by pulverizing the ore and
roasting on the floor of a reverberatory furnace, not ouly is

dition for the extraction of its copper, and the utilization of .

may be taken to avoid their inluence upon the compass. It
can hardly be expected that a merchant vessel will awing
ship every time that she goes to sea, but at least the
danger of s guide, upon which the safety of theveszel de-
pends, becoming unreliable will be materially lessened by o
careful and intelligent disposition of the metallic portion of
the cargo.
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NEW IRON ALLOYS
A new process of manufacture of alloys of iron with wman
ganese, titanium, tungsten, and silicon, and of the agglo-

"meration of these substances for treatment in a special fur-

found inthe coal beds (and called “brasses”), as well as that |

'manufactured and employed.

nace and in movable crucibles, has recently been patented in
Belgium.

Up to the present time, as our readers are doubtless awares,
but one of these alloys has been to any extent industrially
This is ferro manganese,

. which contains twenty-five to thirty per cent of manganese,

with from 70 to 73 per cent iron and trom 5 to 6 per cent car-
bon. In France and Germany, this alloy bas attained some

_iwportance, and is stated to admit of the manufacture of

certain qualitiey of cast iron with a regularity and surcty not
given by any other process. It has heretofore been produced
either by the Prieger crucible system or by the Ienderson

process, both being based upon the simultaneous reduction
“in presence of finely divided charcoal of 2 mixture of theores,

_sumption of fuel.
the ore is first stacked in large heaps on a clay .

pulverized,of iron and manganese. The presenceof iron in the
mixture determines the complete reduction of the oxide of
manganese, and is indispensable to such reduction, a fact
evidenced Ly the difficulty always evcountered in obtaining
metallic manganece during laboratory researches, and by the
large expenditure of time and fuel usually required in ef-
fecting the reduction of the oxide. On account of the pul-
veralent state of the mixiure,andof the poverty of the batch,
which should contain an excess of charcoal, these two pro.
cesses are able to produce in a given apparatus but small
quantities daily of the alloy, and with an enormous con-
The difficulty seems to have been to find
a system which would auswer all industrial requirements,

 werk continuously, effect the reduction of the oxides suc-

" complete fusion.

cessively and not simultaneously, and finally cause their
A vertical apparatus, analogous to a high
blast furnace, it would appear, might answer the require,
ments, and it is stated that in certain lecalities, where ore
l:as bren found containing the proper proportion of iron and
manganese, two emeltings have been rroduced, containing
18 per cent of the last mentioned metal. Unfortunately,
however, such ores are very rare, for it is a necessity that
they ahould be almost absolutely free fromsilex. Moreover,
itis ditficult to pass into a high furnace material reduced to
The operation is productive of accidente, while it is
hardly possible,subsequently, to preserve a regular working.
Beyund this, the interior surface of the apparatus, inces-
sautly in contact with the remi-reduced pulverized oxides
which the blast drives into the very joints, hecomes at-
tacked with great rapidity.

The new process o which we refer in our initial paragraph-
and for the followirg description of which we are indebted
to the Chroiique de VIndustiie, appears to be based on a sys-
tem of agglomeration, which permits of the introduction of
the oxides no longer in a state of powder, but in the form of
. small bricks or lumps, containing the elements of the alloy
to be produced. Many attempts, it may here be remarked,
have already been made to agglomerate the rubbish of iron
ore, which, in certain districts, exists in profusion, and
which in its natural state is useless: but none have given
satisfactory results. Lime, pitch, and fatty earth, bave
been successively employed, forming briquettes, which,
though appearing of sufficient solidity when cold, disaggre-
gated completely in the fire, or con'ained vitrifiable ele
i ments in such quantities that the ore became impoverished
to an inadmissible degree. From the description of the
new process, we learn that, if metal in granualated form, in
the shape of filings, of iron or steel turrings, of spoagy iron
coarsely pulverized, or of any other déhris of iron or steel in
ananalogous state of division, be mixed with ores containing
mangsnese, tungsten, titanium, or a combination of these

careless placing under the compasses of a case containing a | riorates at its lower portion.
couple of small sewing machines and a few packets of | defect, a furnace of especial construction is employed. The

metalg, or with quartz: the ores or quartz being finely pul-

While there is little question but that every captain of a verized and introduced in suitable proportions for the alloy :
sea-going steamer is in possession of the important data if this mixture be completely and regularly moistened with

an ammoniacal solutisn, or with water slightly acidulated,
and finally compressed in a 1mold of iron, a strong develop-
ment of heat is produced ; and at the end of several hours,if
the mold be opened.a very hard compact mass will be found,
which can be broken by the hammer into fragments of de-
sired size. These pieces resist red heat perfectly, and do
_not commence to disaggregate until the point of fusion of
pig iron. Their proper treatment in a high blast *urnace
affords the means, it is stated, of obtainingalloys contamlng
| iron and manganese, in all proportions ranging from 23 to 75
per cent of the latter metal, also combinations of iron and
gilicon, up to 25 per cent of silicon, &«nd finally alioys of
iron and tungsten or titanjum, or even triple alloys of the
different metals. These results are, however, olitained only
“at high temperaturss, with a hot blast at strong pressure,
and it is stated that the apparatus ordinarily rapidly dete-
To avoid this last mentioned

shait is formed of refractory brick as hard as possible and
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