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A DAY AT THE HURLET ALUM-WORKS.

Ir the subject of this paper were designated < A Day
Underground,” it would not inaptly express the main
purpose in view ; for the many miles of labyrinth
whence the alum-ore is procured form by far the most
striking and remarkable feature at the Works which
are about to engage our notice. But we must some-
what enlarge the scope, so as to follow the crude ore
through its manufacturing history.

It will be well at once to anticipate the question,
What is Alum? And to give an answer to it. We
know that, externally, alum presents the appearance
of 2 whitish crystalline substance ; but there is nothing
o indicate to the eye that this substance is formed of
the three singularly Op¥osite ingredients—sulphuric
acid, clay, and potash. “Yet such is the case; and we
here have one of the many startling facts which
chemistry presents. In chemical language, alum is a
* sulphate of alumina and dpotash ”? (soda or ammonia
being sometimes substituted for potash); the alumina
is the basis or foundation for all varieties of clay, and
derives its name from being an invariable ingredient
imalum. Dense and opaque as clay is known to be,
£¥en in ifs pure state of alumina, yet it contributes
%0 the formation of the transparent alum so familiar
o us.

These, then, being the three ingredients, the next
auestion naturally would he—Are they met with in a
combined state, or do they require to be mixed arti-
Scally® Both are true; nay there are even four
=ades of union : for in some cases crystals of alum
are found ready formed in the carth—in others, the
three i s are met with in the same ore, but
268 combiued info alum—in others, part only of the
crude ingredients are found in the ore, and require
ihe addition of the rest—and in others, the whole are

combined by artificial means. The subject of alum- |
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making becomes thus a somewhat complex one; but
we may perhaps manage to obtain a few general ideas
on the matter, without involving the niceties of
chemical detail. As respects native alum, it has been
found in the form of crystalline needles in some
{:art of the Andes of South America ; in the form of a

ind of earthy alumn, met with in another part of the
same chain of mountains: in the form 0? long thin
fibres, having soda instead of potash, and oceurring in
a third district of the Andes; and in the form of a
mineral called aluminite, found in some parts of
Germany. In all these cases the ingredients are found
combined into a state nearly analogous to alum. To
go to the opposite extreme, we find that in France—
and also at ]Ne“-'r;astle—the alum is wholly an artificial
produet, formed by mixing clay, sulphuric acid, and
potash, so as to lead to chemical combination.

The intermediate modes of formation, that is, those
whichare in part natural and in part artificial, are of
more extensive occurrence ; in Tialy, in Hungary, in
Sweden, in Scotland, and in Yorkshire, we find ex-
amples. Various ores or earths, called alum-stone,
alum-slate, slate-clay, and bituminous shale, furnish the .
main material; and these, treated in various ways,
yield the greater part of the alum of commerce. For
nstance, at Tolfa in Italy alum iz made from alum-
stone. Nearly four centuries ago a Genoese merchant,
who had seen alum-ore in Turkey, observed that at
Tolfa trees were growing such as he had seen near the
alum-pits in Turkey; and he thence conjectured that
alum-ore might exist there. His conjecture was
correct, and alum-works were soon established, which
have existed ever since. The Tolfa alum-stone con-
tains all the three ingredients, which, after the stone
has been roasted, crumbled into powder, and boiled,
combine and crystallize in the form of alum, without *
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the addition of any new ingredient. In Sweden the
ore employed (containing a little potash) is alum-slate,
which, besides roasting, requires the addition of other
ingredients before alum can be formed.

In Yorkshire there are three alum-works. In Scot-
land there are four, two a little northward of Glasgow
and two a little southward. The Yorkshire works,
which are near Whitby, originated thus :—Sir Thomas
Chaloner, who had an estate near Whithy in the time
of Charles I, found alum-ore near the coast, and
was desirous of working it; but as there was no one
in England at that time who understood the art
of making alum, he privately engaged men from
Tolla. The Tolfa works, being very profitable, had
from the first belonged to the popes, who, like
monopolists  generally, tried bhard to preserve the
whole affair to themselves; the workmen who joined
Chaloner were threatened with anathemas and ex-
communications, but all in vain, for the Whithy
works soon became flonrishing. Chaloner afterwards
had a disagreement with Charles I respecting the
works; for the king, after granting him an exclusive
patent, sold half the patent to another party, as a
means of procuring money; and this is said to have
led nltimately to the active part which Chaloner took
against the king in parliament. The Whithy district,
where these works are established, is a remarkable one.
It consisis of precipitous eliffs containing alum-slate,
bordering on the sea, and stretching to a distance of
about thirty miles along the coast of the German Ocean.
The alum-slate is covered with ironstone, sandstone,
alluvial =oil, and a few other matters; and when these
are removed, the rock is broken piecemeal by picks
and javelins, roasted, evaporated, and otherwise treated
s0 4s to yield alum.

These fow details coneerning alum and alum-works
in other countries will enable us to understand better
what meets the eye at the Hurlet works. There isa
firm at Glasgow to whom three out of the four Scotch
alum-works belong ; viz. two near Campsie, and one
near Hurlet, Either one of these will suffice toshow the
general character of all; and through the kindness of
the proprietors we are enabled to describe the last
namedof the three. When the British Association metat
Glasgow, in 1840, Dr. Thomson briefly alluded to these
works; but rather in reference to the chemical
character of the produce than to the arrangement of
the works. The Campsie works are situated among
the Campsie IHills, a few miles north of Glasgow ;
while the Hurlet works are a few miles south of
Glaszow ; both are situated in a partially-exhausted
coal district, for reasons which will ]'rrcsuntl}' appear.

A pleasant ride of half a dozen miles from G‘]asgow,
or a railway trip to Paisley as part of the distance,
brings us to an open part of the country whose green
fields give but little indication of the burrowing which
hias gone on beneath them. On arriving near the vil-
lage of Hurlet, however, there are here and there
streams of smoke visible, which point out the localities
of certain alum, iron, and lime-works; and these indi-
cate that the mineral riches beneath are not confined
to one kind alone. The country around is undulated
with gentle bills and hollows ; but still there isa grassy
covering which effectually concezls these underlying
beds. It is not till we enter the precinets of any of
the works that we find the pits which open up a com-
munication between the world above and the world
below; and even there we see little from whence a
Judgment might be tormed of the honeycombed con-
dition of the ground bencath: we must grope, in pro-
prid persond, through miles of shallow, dark, arched
passages, rewardless alike of water, mud, coal, and
alum, before we can rightly understand the “ where-
abouts " of the mines, -
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When we get within the boundary of the alum-works,
we find an extensive area of ground, occupied in part
by buildings where the preparation is conducted, in
part by epen pits where the ore is steeped, and in part
by huge heaps of earthy matter either still burning or
lying useless after being burned. It is one conse-
quence of the condition in which the ingredients for
alum are found in the ore that a large mass of earthy
refuse s separated as an incumbrance ; and this refuse
is aceumulated in enormous ridges and hillocks, until
taken away to be used (we believe) for footpaths or in
the formaticn of railroads. There is no large factory,
no many-storied building with its various rooms filled
with workmen; the buildings being only such as are
necessary to enclose the furnaces, the boilers, the tanks,
the coolers, and the other vessels required in the pro-
cess ; together with the water-wheels which raise the
ore from the pit, and pump liquid from one vessel to
another.

In such districts as this, the possession of a mine by
no means implies the possession of the ground above
it; the two are held by different tenures, and are
leased, or may be leased, independently of each other.
Nay, not only so; but if the mineral strata beneath
comprise more than one kind, each kind may be leascd
separately, and to a different person from those who
lease the rest. Something of this kind occurs at
Hurlet. The property is owned by the Earl of Glas-
gow and other parties, and the surface ground is leased
off in the usual way; but as there are four kinds of
mineral produce beneath—coul, iron, lime, and alum—
the lessee of the surface ground has, as such, no interest
in these sources of wealth: other leases are granted,
according to the kind of mineral which is to be worked ;
and thus there may be four or five leases, and as many
lessees, co-acting at the same time in one place. For
instance, the Hurlet Alum Company rent all the alum
found througzhout a certain extent of country, but have
nothing to do with the iron, the coal, or the lime found
in the same pits which yield the alum, those ores being
leased to other parties. It thus arises that there may
be, and are, different sets of miners at work at one
time in the same series of labyrinthine passages, some
to collect one kind of material and some another ; each
party independent of the others, in respect to the con-
tract with the employers, the mode and rate of pay-
ment, the kind of tools employed, and the general mode
of procedure. This explanation will enable us better
to understand what meets the obgervation when down
in the pits.

The alum-ore is drawn up to the surface near the
buildings where the subsequent processes are con-
ducted ; but the men descend to the mine at the dis-
tance of half a mile from that spot, the same shaft
serving for the various classes of miners. This shaft
is in the middle of a field, and presents to view nothing
inore than a square opening measuring about six feet
each way, guarded by slight wooden palings at the
margin, and having ladders of very small steps for the
descent. The depth is not very great—insignificant,
indeed, when compared with that of the mines whence
metallic ores are procured ; and hence the descent has
nothing about it very fatiguing. But ouce arrived ag
the bottom, we are just as much excluded from the
light of day and arc exposed to the same rough usaze
as if we were ten times as far beneath the-surface. An
old coat and cap, a thick pair of boots, a little lamp,
and a little courage must prepare us for our groping
excursion ; and we soon find that not one of these can
well be spared.

When we follow our guide from the bottom of the
descent into the passages of the mine, the profound
darkness hag at first a very bewildering effect ; for the
carthy lining of the passages is so nearly black that it
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