244 AGRICULTURE ON THE RHINE.

drawn from the system of cultivation adopted on large
farms and that which the land-tax estimate assumes as
the peasant's return, lies the whole secret of the slow
accumulation of capital in Germany.

THE END,
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L MANUFACTORES ON THE EHINE.

venturer obtains a warrant to explore in a certain dis-
trick. If he finds a scam he applies for a certificate,
naming him as the finder, with reservation of the erown
royalty, and giving him a claim on the mine, to be held
in fief if he seriously works at it within six months. If
no competitor appears this claim can be renewed, and he
obtaing a fresh ** Muthschein.”  As soon as the vein is
found to promise tribute, application is made for infeoff-
ment, and the vein or seam is granted under condition of
constantly working it, and paying the dues to the erown.
In the coal-district the grant is of the surface in measures
of 1200 square fathoms, which can be several times re-
peated, so as to give a large ficld. In the hills eustom
prescribes a fixed distance from each side of the vein.
T'he most onerous condition is that of perpetually work-
ing ; for i’ any suspension takes place that is not sane-
tioned by the mining-board, the mine becomes forfeited,
and whatever capitul has been expended oun it. The
Prussian law acknowledges no tenant’s right in a mine.
If the adventurer does not pay his rent, he is ejected
without ceremony on the application of a third party,
Sites are marked out between Mithlheim and Essen for
the construction of blast-furnaces on a large seale by two
companies. One is a French company that has pur-
chased mines in the valley of the Wied near Neuwied,
and the firm of which is the ** Société des Mines.”
This company has recently negociated with the govern-
raent of Nassau for large and regular supplies of ore of
the kind thut is used at Sterkerade. It is the red hema.
tite, a mineral sufficiently known to the miners in our
secondary formations iu Eugland, and here is found to
yield an excellent iron, although demunding care in the

MANUFACTURES ON THE RHIKE. G1

smelting, The furnaces are expected to be built on an
cxtensive scale and on the most improved principle. A
roiling-mill forms part of the plan. A company equally
rich and enterprising is said alzo to have been formed at
Cologne, under the guidance of some leading bankers of
that city. Their plan is similar to that of the French
company, and cmbraces numerous blast-furnaces to be
supplied with ore from the Upper Rhine and Lahn, to
mix with the bog iron-ore of the Ruhr distriet. Of
course during our visit in 1846 these projects were only
talked of, and their extension may have been deferred by
the recent monetary crisis, The inducement to carry
them out is, however, as strong as ever, since numerous
railroad schemes have yet to be executed in Germany,
and 141 per ton is a remunerating price for rails, when
coals are to be had at 7s. per ton, which is here the case.

At Essen there is a cast-steel work belonging to
Messrs. Krupp & Co., who enjoy the reputation of
making good steel ; and, it is said, sell a great deal as
English. Another near Bochum has not been suecessful,
and an application has been made to Government for
assistance, in order that the second complete works of
the kind in this district may be kept up.

At the Horst, not far from Essen, on the bank of the
Ruhr, is one of the largest smalt-factories in Germany,
It is very well managed by resident partners, and
belongs to Messrs. Horstmann and Niemann, who are
owners of considerable eobalt-mines near Siegen. This
manufacture is very considerable, being estimated at
20,000 kilogrammes annually. We shall speak more of
this branch of manufacture when taking the traveller
through the Siegen district.
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Between Essen and Dortmund the railroad traverses
the heart of the Westphalian coal-field. At Witten the
Ruhr ccases to be navigable, and here a separation has
hitherto been made hetween the coals intended to be
gent into the interior by land-carriage, and such as went
down in the Ruhr boats. This separation coincides also
with a distinetion in the quality of the coals; those from
the pits above Witten being of a more bituminous nature
than the coals of the lower part of the field. The price
is alzo higher, although the tremendous cost of land-car-
riage has hitherto depressed it. These coal-pits have a
very great advantage in not being subject to explosions of
inflammable gases that are so common in England and in
Belgium. Perhaps this is in some degree owing to the
good ventilation, which is insured by their being worked
according to plans drawn, or at least approved, by the
mining officers of the Government, Their depth is, too,
but trifling, not exceeding in general 100 fathoms. The
heavy work is dene by contract, the payment being by
the Prussian ton of four ewt., at rates agreed upon be-
tween the owners and themselves, but which must be
sanclioned by the * Bergamt.,” The pay usually amounts
to a rate of wages equal to 1s. or 1s. 2d. per diem. The
captain is a salaried foreman, who divects the workings,
and is responsible both to the owners and to Govern-
ment. Since mining and manufacturing have spread in
this neighbourhood, and the population has become
dense, living has also become more costly. Bread is much
tlearer than on the Upper Rhine, and meat is an expen-
sive luxury on wages like those we have named. In
these respects the railroad to Hanover will operate a
wonderful change ; for while it will increase the demand
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for coal, and consequently raise wages, it will pour in
supplies of provizions from remote and productive dis-
tricts that will be glad to supply a steady market on the
tllu:lp::st terms.,

We may remark that this railrosd (the Cologne-
Minden) unites with the great line of North Germany,
which is now finished to near Cracow, As Cracow lies
quite as near the chief corn-producing provinces of
Poland as Odessa, this line of earriage will in times of
great demand in Western Furope prove to have advan-
tages over the roundabout navigation through the Darda-
nelles.  We can draw through this railroad large sup-
plies even in the winter season, when the Black Sea and
the Baltic are both shut up. But it is evident that on
their way to us the supplies drawn through this channel
will pass through all the manufacturing districts of Ger-
many. Austrian and Prussian Silesia, Saxony, Dran.
denburg, and the Rhine lie on the track, and have the
best and first ehanee of taking care of themscives. In-
deed so great is the change that railreads have made
in Germany, that, were our restrictions on the importa-
tion of corn kept up, we might give up all hope of com-
peting with our neighbours in manufacturing.  As it is,
the chances are now very even wherever coals are
abundant,

The traveller passes the Ruhr at Herdecke at a very
romantic point. A Jong bridge and viaduct show the
projected junction of the * Berg and Mark ™ line with
the * Cologne-Minden.” The former will pass from
Dusseldorf through Elberfeld, and open a direct commu-
nication between the upper portion of the coal-field and
the Rhine. Some of the works on this line are stupen-
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dous, especially the tunnel between the Wupper Valley
to that of the Enneper, which latter is traversed by a via-
duct 80 fect high. This viaduet will be memorable in the
annals of railroad construction, being perhaps the only one
of such magnitude thut has been erected with wheelbar-
rows only. It was a curious sight when the men in
myriads uzed to swarm about the great mound they had
raised, looking like so many white ants in the summer
sun. Were the cost of foreign railroads estimated in
labour instead of money, they would prove to be dear
enough. But whatever their cost, they are invaluable
boons to all classes, and will produce changes that without
them were unattainable. At Hagen on the Ruhr the
traveller will find good accommodation and intelligent
society, Baron Vincke, the conspicuous champion of the
rights of his countrymen at the recent diet held at Berlin,
and son to the late president of Westphalia, is ** Land-
rath * of Hagen, a sitvation corresponding to the ¢ Pré-
fet” in France, but which in Prussia is elective. His
retiring, modest character in private life contrasts curiously
with the promptitude with which he threw himself into
the post of danger in the hour of need. The townsmen
of Hagen are naturally not a little proud of their magis-
trate.

We should recommend following the Lenna from its
junction with the Ruhr to its source, both as offering a
tour through a highly picturesque country, and one that
is easily accomplished. Conveyances leave Hagen daily ;
but it would be well to proceed to Iserlohn, at no great
distance, and from thence to cross to Altena. At these
two places the traveller obtains the best idea of the
manner in which the subdivision of industry has grown
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np in this couniry. As long as the forest supplied fuel
for smelting, forging, and casting, the stream afforded
mechanical power sufficient for working up the netal.
Nothing can be more eurious than the neighbourhood
both of Iserlohn and Altena, from the great number of
small works of wire-drawers, coppersmiths, steel-ham-
mers, nailmakers, and countless other trades, which have
clustered together on the brooks, like their rivals in the
streets of Sheffield.  On one stream that falls rather sud-
tlenly into Iserlohn twenty-four little works are pluced,
Twenty are counted on another falling into the Lenna,
near Altena,  Thelittle river ¥olme is oceupied wherever
its fall measures buta few feet. In this manner the whole
district between the Ruhr, Lenna, Sieg, and Rhine, or the
old duchy of Derg, and part of Mark, is peopled.  The
hills are still wooded, and managed according to the system
described as prevailing near Siegen in the first volume of
this work, and called the * Hauberg " system. A rotation
of coppice or underwood, cut down every sixteen years,
affords both bark lor the numerouns tanners and charcoal
for the metallurgists ; and both occupations alternate with
the care of small farms belonging to these small manu-
facturers, as the rve is admitted into the forest rotation
the year after the underwood is cut down. For the scale
of industry prevailing generally in the last century the
arrangements of this country were superior of their kind,
But since production on a large scale, directed by the
association of large capitals, with numerous bodies of
waorkmen, in the manuer in which steam-power makes it
practicable to unite them, bas become general, the awners
of these little works, with cheap power and metal: on the
spot, are surprised to find themselves everywhere under-
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gold, and that the markels are tuken from them. Asa
ratural consequence amengst an industrions and intelligent
prople, where so much is done to spread information
amongst all elasses, the transition is daily progressing to
large establishments. But it has been slow, owing to the
vast number of privileges that the old-fashioned system of
sovernment created, and which the more modern practice
of the * Dergiimter ™ has too much vespected,  Licences
ihat had been granted for the erection of blast-furnaces
and puddling-hammers were supposed to represent a value
which was regarded by the shareholders as a capital that
they had a right to draw from any new speculator in the
same business. According to the value they set upon
their little falls and licences would they hold out, even
under the greatest suffering, for the chance of getting
their price.  There are at this moment numerous sites,
with little mills that have stood idle for years, but which
are regarded as good investments by the owners, notwith-
standing the scareity of capital requisite to fit up works
suited to the present scale of manufacture, The attempt
to keep up their small factories is like the benevolent but
assuredly mistaken endeavours to help the people in other
jparts by the establishment of spinning-schools. 1t is in
either case questionable education to encourage people to
contend with hand-labour against machinery. . Machines
may be made subservient to the wants and the welfare of
gll classes, and what is wanted is to teach their utility and
the best modes of getting and of employing them.

The transition to larger machinery is cbservable within
a certain distance of the river Ruhr, being the limit to
which coal ean be conveyed by land-carriage. Iserlohn
lies within this limit, and at Hattingen and Wetter on the
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Rubr large cstablishments may be seen for forging instru-
ments of cutlery and the construction of machinery, Olpe,
on the summit of the watershed between Sieg and Rulr,
is the first and last point of iron-smelting with coke in
this neighbourhood, the nature of the ore being such as
to make it advisable, when practicable, to smelt it with
charcoal.

The iron-ore found in this highland district, and which
is most abundant near the Sieg and in the valleys of the
tributary streams which feed that river, is the sparry iron-
ore, a carburetted protoxide of iron. From the steely
nature of the metal run from this ore, the mineral is called
“ gteelstone " by the country-people, and when puddled
with charcoal, aceording to the custom of the country,
steel is at once made from it without any cementing pro-
cess, The same ore, if smelted with coke, gives a good
white iron, but one of a less steely nature, Near Altena
the Messrs, Hundsdecker have long been famoua for their
raw and refined steel. It is the process of refining that
occupies so many small hammers in this neighbourhood,
and the method is the same that is known by the appel-
lation of shearing at Sheffield. Strips of the raw steel
are welded together with alternate strips of iron until the
whole is beaten into a homogeneous mass, in the course of
which process the carbon contained in superabundance in
the raw steel is imparted to the strips of bar-iron that
contain none, until the spread of the carbon is equalised.
The mystery of steel-making is amusingly kept up in
England, where technical skill is so great as to defy all
rivalry. In both Germany and France, where capital is
not abundant, the theory is chiefly studied, although the
practical skill is deficient, It is, however, a race between
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routine on the one side and intelligence on the other, for
the mastery. For some years experiments abroad have
taken a direction quite opposed to the system that has
been found so successful in England.

Steel being a combination of iron and earbon in certain
proportions, there are two ways of getting at the combi-
nation. As cast-iron is more highly charged with carbon
than steel, it may be possible to arrive at steel by ex-
tracting so much of the carbon as will leave the propor-
tion desired. On the other hand, bar-ivon, having lost
all the mixture of carbon contained in pig-iron by the
processes of puddling and rolling which it goes through,
must be recharged if it is to become steel,  This is done
by what is called cementing at Shefficld. Bar-iron,
mostly Swedish, is there charged with carbon until it
becomes steel, and is, by hammering and rolling, refined
and brought to a state of perfection. DBut in this way
there appear to be two superfluous processes resorted to,
that of quite decarbonizing to make bar-iron, and that of
recharging, or cementing, to put the carbon back again.
The blister-steel, as it is called when so highly charged
as to make the bars that have been cemented porous and
blistering, stands something on a par with the * raw
steel " of the Rhenish districts. We shall elsewhere
describe the process of making the raw steel, and here
merely remark that when slit into strips and alternated
in certain proportions with bar or decarbonized iron, it
makes shear-steel, as the blister-steel of Sheffield does
when treated in the same manner,

The superior quality of the steel made from Swedish
iron shows, however, that there are qualities of iron
which, independently of the admixture of carbon,, make
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better steel than others. The Dannemora iron is mostly
made from magnetic iron-ore, and is free from many de-
teriorating additions, such as sulphur, copper, &e., which
render it difficult to make good steel, T'he proportion of
sulphur that is imbibed by all iron that is smelted with
coke is what makes English bar-iron inferior to Swedish.
On the other hand, the British empire doubtless contains,
especially in India, all the materials required, and of the
best description.,  When that country is thrown open to
commercial enterprise by a change in its fiscal government
all European speculations may be expected to dwindle
into insignificance. But with such an event, India would
also present a new market, and the field for industry would
be so much the more extended.

To return to the Rhine. A great variety of experi-
ments have been made by scientific men and manufac-
turers to find a shorter and cheaper mode than the ordi-
nary one for turning the iron of this country into steel.
For some uses it is unsurpassed. For instance, the foils
of SBolingen are sent all over the world as combining
toughness with elasticity in the highest degree known.
But for fine cutlery the high-priced steel of Sheffield is
imported into Germany, and it has been found hitherto
impossible to make a chisel of the German steel that will
cut iron like an English chisel. Files are in the same
manner imported from Sheffield, while sugar-knives and
woodeutters’ implements for the back settlements in
America are in great demand at Solingen.

Mr. Virster, of Eilpe, near Hagen, has a method of
decarbonising cast-iron to any extent he pleases, and has
given repeated proofs that he has the process quite at his
commund. Some specimens which he sent to the exhi-
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bition at Berlin in 1845, and which were afterwards
shown at Liverpool, excited much surprise, Tt is said
that the Prussian government wished to buy the secret
of him, but offered a very low sum for it, which the in-
ventor declined. At the cast-steel factory of Burg, near
Solingen, scissors and other implements of low quality
are cast and turned out malleable by the simple process
of uniting the pig with bar iron in the crucible in due
proportions.  This experiment was tried some time back
at Sheffield with German charcoal-iron, when a good
kind of steel to all appearance was produced, but it was
not followed up. In all probability, however, many of
the cheap wares sold as steel are made in this manner ;
their quality depends altogether on the kind of iron used
in the casting.

We have noticed a cast-steel manufactory at Kssen,
belonging to Mr. Krupp, in which the English method
of cementing bar-iron is retained, The steel of this fac-
tory is in great demand, and is often sold for English.
There are few markets susceptible of so much extension
as that of steel,
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CHATPTER 1V.

Iz we follow the Lénna to its souree, it brings us to the
valleys that fall into the Upper Sieg, at about 80 miles
from Hagen. The new Lenna road, a beautiful piece of
work, passes in the valley of the Ferndorf, very near a
remarkable mine of the steelstone, of whose qualities we
have spoken. The * Stahlberg ™ of * Miisen ™ is the
show mine of the district, and was long a source of great
wealth both to the inhabitants of the neighbourhood and
to the Counts of Nassau, to whom the district of Siegen
originally belonged. The oldest documents in the
archives take us back as far as the fourteenth century,
but tradition goes far beyond that date. It is even
asserted that it was the possession of this iron-producing
district which enabled the Saxon chief Witikind to carry
on the thirty years’ contest with Charlemagne which
history records. There is nothing about the Stahlberg
to justify such an assumption, but the mine is in other
respects curious enough. _

Permission is obtained to see the mine from the
government mining officer residing at Musen, and a
small [ee is teken for the benefit of the widows' fund.
It was Saturday afternoon when we arrived there, and
a small building near the entrance was occupied as a
school-room by such of the miners as desired to improve
themselves in plan-drawing and mensuration. This
apartment is where the miners assemble daily at prayer
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before going into the mine. The entrance is by an adit
cut from the lowest point in the valley, and carried 660
fathoms on end into the hill. It is 7 fect high by
4 broad, according to the custom of the country, and is
vaulted, being built up with brick where the sides were
not formed by the solid reck. The rock, or conntry, as
it is called in Cornwall, is grauwacke-slate, in which the
lode, or rather bed, of steelstone, 12 fathoms in breadth
and 20 to 23 fathoms long, runs in a direction of N.E.
and $.W., inclining at an angle of 807 to 85° E. to the
horizon. At the south end the lode is cut off by a fault,
beyond which it has not yet been possibie to find the
vein. At the north end it splits into several small veins,
which lose themselves afier an inconsiderable length.
The large central mass formed one of those workings
which old miners were particularly fond of, and in which
their ingenuity displayed itself by cutting ont chambers
of irregular dimensions, supported by great pillars left
standing at intervals, and communiecating with each other
by staircases that led from one story to another. As the
solid mass of ore rises nearly to the summit of the hill, it
might almost as well have been quarried out, as is the
ease in Styria and at Dannemora; and the plan now
pursued is, after clearing away all the ore left in the
upper chamhers, to remove the pillars, and let the sur-
face over the cavity fall in; the miners working continu-
ally downward, and the hill following them as they pro-
ceed, until they reach the bottom. The height from the
adit by which we entered to the highest point excavated
is 60 fathoms, and is divided into 10 stories, the first and
second of which are now worked out.

This mine contains the history and affords the most
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striking illustration of the mining theories that for cen-
turies have been acted npon in this distriet. The ruling
wish is to look upon the veins of metal in which nature
has been liberal as a treasure belonging to the land,
which must be slowly and economically worked out, that
the people may not be impoverished. On such a theory
all the calculations of modern mining break down. It
discourages all concentration of power and rapidity of
work, because the task set to the miner is one that must
last for centuries if possible. Accordingly, in all deserip-
tions of the mine which the stranger meets with, it is
gravely asserted, ** that at the present rate of working,
the streak of ore in the Miisen mine will furnish em-
ployment to the miners for centuries,”” Of course the
error in this reasoning lies in overlooking the fact that
if the contents of the mine were turned into money, or
into capital in any other shape, employment would be
Just as well found by it, and of a more profitable descrip-
tion than that which old-fashioned mining affords, The
error is, however, too common in all countries of looking
on mining-produce as revenue, and not as capital, o be
very wonderful here, TDesides this notion, others
peculiar to the district have much influenced the manage-
ment of the mine. At present there are but 60 to 70
miners, and 30 to 36 washers and pickers of the ore are
employed in the Stahlberg and the contiguous lead-mine
named ** Schwabengrube.” '

The adit by which we entered ecuts a vein of lead 70
fathoms before reaching the iron-mine that we have
described ; and on turning to the left at this point the
stranger finds himself in the * Schwabengrube.” This
mine gives a good idea of the lead-mining of the district,
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as the Stahlberg does of the iron-micing, It is singular
that in a great many veins sparry iron-ore leads to lead
below, Henee they have here a proverb that—

“ A lead vein to be good®
Must have an iron hood.”

Welsh miners, we believe, have no great faith in lead
veins that show near the surface. The Schwabengrube
has several lodes of irregular breadth, varying from two
and three feet to several fathoms. In one of the richest
workings that we visited the lode presented a perfect
wall of compact lead-ore, that sparkled brilliantly to our
little lamps ; and our euriosity was not a little excited to
know why the works were not pushed with more vigou
than seemed to be the case.

The whole scene was as different as possible from an
English mine. In consequence of their being no winze,
or cutting below the level of the great adit, all water
has its discharge by the drain that passes under the sole
of that entrance. The mine was, therefore, as dry as a
drawing-room, and ladies lightly shod might (and indeed
constantly do) walk over every part of it with perfect
impunity. The workings, being all planned by rule, and
without much regard to expense, are roomy and conve-
nient for hand-labour ; but notwithstanding the length of
the adit (three-quarters of an English mile), there is no
provision for applying horse-power, a sufficient proof of
the nature of the theory which here prevails in mining,
Some of the iron-ore used to be raised by a shaft at the
npper end of the Stahlberg, but this mode has beer

% Es ist kein Blei so gat,
Denn er bat einen eigernen Hut.
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abandoned, and the shaft converted to the uses of a shot-
tower. The miner’s dress, too, in consequence of the
absence of damp, and equal temperature all the year
round, is a black linen jacket, cut full in the round and
compressed by a broad leather strap at the waist, to
which is appended a short leather apron, which the
miner wears behind, the band clasping before with brass
studs, on which the pick and hammer, crossed in the
German fashion, serve as a coat of arms or masonic sym-
bol. The same ornament * in little,” generally of silver,
decorates the caps of the miners on state occasions, and
some care is taken to keep up an ‘¢ esprit du corps”
amongst them, although from the low wages the means
at the disposal of government are not great. The miners
of the Siegen district, to which Miisen belongs, are
nearly all householders, who unite mining with their
other sccupations. Few besides the captains make it an
exclusive occupation. But all are enrolled on the
miners’ roll of the district, which imposes the obligation
to be obedient to the mining authorities, and to pay a
small deduction from their wages towards a widows’, sick,
and superannuation funds. The burials and other cere-
monials are solemnized with processions of miners on the
roll in their best dresses, and have a picturesque effect
amidst the wild scenery of this mountain-district. Dut
there is no miners’ band at Siegen, as in Saxony, Silesia,
and Bohemia ; and, strange as the assertion may seem,
the Slavonians appear more instinctively musical than
the Germans, who, even in mountainous parts, with the
exception of Tyrol, have no national songs of any anti-
quity. There is a friendly manmer about the Siegen
miner, united with all the shrewdness of a man eternally
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speculating and the activity of frame which manual ex-
ertion and mountain walking engender. Poor as the
wages are (here not above ls, per diem, although corn
is bronght by land-carriage from the Rhine, and is dear),
yet there is nothing of that gloom and despondency in
the looks of these miners that is so often met with in
England. 'The fact is, that while their wants are few,
they are intelligent enough to perceive that the demand
for labour is not great enough to allow them any influ-
ence in industrial caleulations. Besides, as mining is
here quite free, not being a right of the land or manorial
lord, but dispensed by the crown, every man has the
chance of discovering something of value that may sud-
denly enrich him. We shall see presently the effect
which this notion, and the system that gives birth to it,
has on the country. From whatever cause, it is pleasant
to be surrounded with good-natured if not smiling faces,
and to meet with eivility within the bowels of the earth,
as on its surface, as an habitual feature of society, The
miners’ greeting, * Glick auf,” which, literally trans-
lated, is ** Luck up,” is the masonic key to that general
information which a traveller can demand without in-
trusion.

The absence of foul air in these workings in the old
slate formations makes it unnecessary to use the precau-
tion of Davy's lamp, or the variations common on the
Continent. A small iron-lamp, with the wick projecting
in front, as out of a Roman chamber-lamp, is suspended
to a hook that is carried on the thumb, or balanced on
some ledge of stone where the miner is working, An
allowance of a penny per diem is made to the miner if
he finds himself in oil. On these lamps every man cuts
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his own mark, sometimes the initials of his name, but
more frequently some heraldie cognizance, which evinces
a taste for pictured alphabets as still prevalent in this
class, The lamp bhangs by the same hook into his belt
when he is walking, into which he also sticks his ham-
mer, and the equipment is usually completed by a small
coffee-keitle, in which pottery is often most ingeniously
united with copper mountings, and a bag with the bread,
buttered or larded, which ekes out his frugal meal. The
hours of work are from six to six, with two half-hour
and one hour's interval. When the works are manned
for day and night labour, the captains and men change
Irom one to the other every week, working one weck
by day and the other by night. No allowance is made
for the time spent on the road from their homes to the
mine, which is_ often a walk of some miles, up hill and
down, through brake and briar. The treading a snow-
path in winter is a matter of no small importance where
the full is so heavy as in these hills; and custom has
established that the captain shall go first on these occa-
gions, the others following in a single file.

The holes for blasting are bored generally single-
handed. Double-handed boring iz only oceasionally
resorted to ; and we were told that the average of work
gave in bard slate a fathom of 7 leet high and 3% broad
as what two men could do in a month., In soft slate a
fathom and a half_ of the same dimensions is good work,
and in quartz or erystallised rock half a fathom is the
utmost. The contracts vary in proportions similar to
these quantitics, and range from 10 dollars or 30s. to
30 dollars or 4/, 10s. per fathom of 80 inches. In these
cuntracts time only enters as an accidental clement, the
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whole system exeluding it from mining calculations in
these parts. We were told of a visit paid by some
Cornish miners to this mine, who had come over from
the English company’s establishment at Dillenburg,
They set about valuing the work in the English fashion,
and so frightened the captains and officials, that they
were requested to desist, in order that the miners might
not be set astray by their caleulations.

The arrangements on the * Halde,” at the mouth of
the adit, testify to the severity of the climate, large
erections having been made for the children employed in
picking and sorting the ore, in which they work in
winter in rooms heated with stoves. The usval ages of
sorters are from 13 to 15 or 16, when they go into the
mine as ‘‘ lehrhaver” or learners. This being treated
as a model-mine, is in fact a mining-school for the whole
country ; and it is usual when new mines are opened to
look for a captain amongst the men. They are thus
induced to submit to striet discipline and learn their
business well, that they may deserve recommendation on
these occasions, The mine is almost daily visited by
gome of the numerous officials of the district, and the
men have every access to them and to all the information
they can impart.

The brook which drains the valley passes ncar the
opening of the adit, and its stream drives the blasis of
two lead-foundries upon the scale that is common in this
district. One of these is private property, the other is
a part of the mining establishment of Miisen, and the
assays of all metals are made there which come 1o the
monthly auvctions, The following table of the assays
for one of these auctions will give the best notion of
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the nature of the ores and of the system of mining
followed :—
Assay of Ores sold, September, 1846,

“ilver [ Lead | Silver :
Name of Mine, | Quantity | ‘g0 | to,the | in the | Price
| of ore ore. | of lead, |
‘ | cows. oiml e | o2 |a &
Wilhelmstrost. . . | 95 i 50 a5 5 T
Hoffnungstern . . | 184 5 fild 86 5 10
Brudershaft . . .| 6B - Ha a6 5 8
e o 38 | 5} | 58
Heiorichsglick . . [ U8 sk | 50 } T84; 116 7
140
Eode . . - . . s« 44
A Copprr.
184 .. Lﬁm . | 811
SBtahlberg . . . . | 183 al | G2 a1 9 o}
Jungermann . . . 158 @ 58 501 (9 O
Londescrone . , . | 260 2 45 441 7 9
Jun gfer— I
27| 123
Copper ore . . . { 42 ai | - ;} 204 | 4 6
Lead ore. . . . 117 § 40 |
Heinrichsseegen— r
o 8} 193] .. !
Copper ore . . . { 73 8 s A }'351%:13 9
Yead . . . . . 297 i 20 |
Oberster  Glucks- Copper.
sterm . . . . } 44} e | 244 M w2
. Lead,
Silberard. . . . . 408 - it T5E 115 B
Neue Hoffoung . . 92 3| 28 194 2 10
Behlissel . . . . 51 4 fifi 83515 6
Ludwigseck . . . | 142 66 435 7 1
M. Kreutzbach . . 44 20 347 0

The aunctions are public, and the assay lists are open to
the inspection of all. This publicity, which always ac-
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companies the interference of the authorities in Germany,
iz a remarkable feature in this mining district, and appears
strange to an Englishman accustomed to the rigid secrecy
of private accounts, Nobody here seems to think it an
inconvenience.,

The total sales of lead and copper ores at these aue-
tions amount in an average year to about 2000 tons of
the former and some hundred tons of the latter. The
richest ores are copper, with a mixture of lead and sul-
phur, but containing from 5 to 40 per cent. of silver.
They occur in small nests, and the German technical
term for this ore is ** Fahlerz." Crystals of a light ruby
colour, transparent, and bearing a beautiful polish, con-
taining 60 per cent. of silver, are occasionally found, but
of course as curiositics. We were shown some at
Siegen.

But the flattering assays that are here given are not as
easily realised as might be supposed. The lead-ore of
this country has an enemy that sticks to it in nearly every
shape, and renders smelting difficult: this is the anti-
mony, which is sure to be cither chemically or mechani-
cally combined with it. At the stamps near the Stahl-
berg mine large quantities of ore, in which antimony is
the principal ingredient, may be seen lying perfectly
warthless, from the inability of the smelters to deal with
it. The antimony makes the lead too hard to be used
by plumbers or for making colours. An English house
built works near the Bhine some years baeck, in
the expectation of being able to treat this ore, but,
from whatever cause, does not seem to have made it
answer.

Another mixture of copper, silver, lead, and nickel,
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presents here a problem to the scientific smelter. Such
ores are usually handed over to the enterprising owner
of the upper foundry at Miisen, M. Schmidts,

The inn at Miisen and all the accommodations
are marvellously wretched, notwithstanding the regu-
lar attendance of strangers at these auctions and the
periodieal inspections of the mines, which bring mining
officers of high rank frequently into the neighbour-
hood. The traveller, who will in other respects find
Miisen well worth visiting, must make his account to put
up with every annoyance that bad ventilation and fare of
the very coarsest kind subject him to, or must try to
combine his trip with lodging at some neighbouring inn,
such as Creutzthal, about 5 miles distant.

The Miisen brook falls into the Ferndorf, a tributary
of the Sieg. On this stream a government foundry is
established, about two miles from Miisen, and serves as
a model for the neighbourhodd, as the Stahlberg is a
model-mine. The road thither lies past the stamps and
inclined planes for washing the refuse ore; but the
greater part is obtained in so rich a state from the mine,
as to need no other preparation than breaking up into
small pieces with a hand-hammer. The stamps and
tables are worked by a large water-wheel, and are not
caleulated to finish more than one or two hundredweights
per day, as much time is lost in sorting the qualities
that are rich in silver, however small their quantities
may be. At the end of the Miisen valley is an iron-
foundry after the fashion of the country, which we shall
describe elsewhere, and near it is a small machinery-
factory, conducted ably by Messrs. Klein, who in-
habit two handsome houses immediately adjoining. The
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planing and boring in this work are done with steam-
power.

Nearly each of the steep valleys into which the central
mountain-summit of the Martinshardt divides, has some
small establishment : stamps, furnaces, or hammers, all
worked by water-power, and on a diminutive scale.
Were it not for the very indifferent tavern accommoda-
tion and absolute scarcity of sporting opportunities (with
the exception of a few trout in the streams), a ramble
through these glens would prove amusing. Dut the
leading features of the mining and metallurgy of these
parts are accessible in many places to the traveller with-
out much sacrifice of time or labour. At Loh the
stranger iz sure of a hospitable reception by the director,
M. Stengel, the patriarch of scientifie iron-founders, if
he be interested in metallurgical operations. The
foundry iz on a small scale, but embraces much that is
worthy of study, and no better guide can be found than
its director. In the iron-furnace, which has a eylinder-
blast with air warmed by gas taken from the top, the ore
of the Miisen mine which falls to the government share
is smelted. In this district generally the *f Stahl-
stein,” or sparry iron-ore, iz not roasted, but is put ina
state of nature into the furnace, with its sulphur and all
its imperfections on its head. At Loh the ore is first
roasted, and then allowed to lie for a long period in
heaps, that the air and rain may work upon the copper
combined with the iron, and disengage it. In conse-
quence of the care thus taken, and which might be carried
further with advantage, the iron smelted at Loh bears a
higher price than the generality of the iron produced in
the district, When smelted with charcoal and chilled
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as it runs out of the furnace, it assumes a highly crys-
tallized uppearance, brilliantly white when freshly broken,
and so hard that a file will not touch it. Analyses have
shown the ore to contain—

Carbonicaeid . . . . . 30 percent.
Maoganese . . . . . . 1 4
Oxide ofiron. ., . . . . 59
Earthy particles . . . . . 1

— 1040

The iron in the first stage, or ¢t Spiegeleisen,” con-
tains—

Manganese . . . . . . 4 per cent
Carbom =« « « « = +« = B =
Ioon o & = &« &« & = =« B0

-—— 100

It is supposed that the manganese contained in the
ore facilitates in some manner the regulation of the pro-
portion of earbon in the iron. Ilowever this may be,
the ores that are found to contain most manganese are
sought by the founders who desire to make Spiegel-
eisen,’” or the material that it is perhaps allowable to
denominate steelpig. It is a peculiarity both of the
steelstone and of the steelpig mude from it, to be very
ductile, and this allows of its being smelted in the
country furnaces, not only without roasting, but without
any addition of limestone ; the common run of ore does
not, however, contain more than 40 to 45 per cent. of
iron.

Loh is the proper place to see the working up of this
valuable material to the second stage of ** raw-steel,” a
process to which M. Stengel las devoted special atten-
tion. The large flat slabs which are run from the blast-
furnace are broken up into pieces, and a lump of about
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8 cwt. is heated by lying on the coals of the furnace used
for puddling or decarbonising. This is a low open fur-
nace, containing a bed of charcoal about 2} feet in depth
and 4 feet square. The blast is introduced at the side,
about the middle of the bed, into which the lump is
plunged and exposed to its action until it comes to a
melting state. The steel-puddler’s art consists in detect-
ing the precise moment for checking the fusion of the
metal, and in regulating the blast so that no more carbon
shall be extracted from the mass than is necessary. The
lum p is frequently brought under a heavy hammer, which,
with considerable loss of material, shapes it to the figure
of a pine-apple, then with its front (which is sloped o a
wedge) cuts it into four pieces. Each of these, after
several re-heatings, is brought down into a bar an inch
and a half square, to try the temper of which an end is
broken off by striking it on a horizontal bar. IFit breaks
short off, and the core is perfect, it is reckoned to be a
good article.  But frequently a black core is engendered
either from burnt metal or from extraneous matter that
has not been discharged under the hammer. If this
appears, it is thrown aside as inferior quality, although
still valuable, The analysis of the raw-steel bars shows
them to centain about 2 per cent. of carbon, which is
nearly double the quantity that entexs into the composi-
tion of English cast-steel, Ience, by the process ot
shearing or welding together strips of this steel with
strips of bar-iron under heavy hammers, or by means of
casting with a proportion of malleable iron, the proper
infusion of carbon is obtained, and fine steel produced.
We have already said that steel can be obtained by
casting from the steelpig mixed with a proportion of
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bar-iron, for which purpose the charcoal-iron of this dis-
trict appears to be especially suited. Whether it derives
this quality from any vatural affinity to carbon, a ten-
dency which is pointed out as distinguishable even in the
ore of various mines that are said to be more steely than
others, or merely from its being free from impurities in
consequence of the care bestowed upon the smelting, has
not been satisfactorily ascertained.

Lead and copper are also smelted at Loh, where the
processes usual in this country may be seen. They
are adapted to production on a small scale, and to the
use of wood and chareoal for fuel.  Consequently, while
they leave the smelter very little profit, he cannot afford
to pay more for the raw material than is skown in the
preceding table. Ilis wages are also at thé lowest point
that will support life, not being more than ls. per diem
for adults, in a country where black rye-bread sells at
ld. and 14d. per Ib. The advantage that lies in having
the ore on the spot, and water-power to work the blast,
added to the enormous cost of land-carriage from the
heart of this mountain-district to the Rhine, the Ruhr,
or the Lahn, ensures the smelter a monopoly of the ores.
But under these circumstances mining is carried on in a
very lax fashion, and the supplies are small. Projects
are afloat for two tram-roads, one from the Ruhr at
Hagen to the Lahn, traversing the mining disirict of
Siegen and Dillenburg. Another is projected, and the
measurements are now making for it, from Dillenburg to
the Rhine near Coblenz. Either plan would operate a
great change in these parts, and would be much in
favour of the mining population. At present coals
brought by land-carriage from the Ruhr cost 30s, per
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ton, delivered at works recently erccted at Creutzthal
and at Geisweid, which the traveller passes on his way
from Loh to Siegen. The former is for rolling sheet-
iron, and has considerable water. power, but is not vigor-
ously worked. The latter is a rolling-mill, belonging to
Messrs. Dresler, a large mining and smelting firm at
Siegen, and makes iron of all sizes. Doth works, al-
though respectable, are on a small scale, being rather
suited to the high price of coals than to the capabilities
either of the mines or markets of the neighbourhood.
Some interesting experiments on the puddling of the
steel iron, so as to obtain steel bars on a scale equal to
the manufacturing iron bars, are now progressing at
Messrs. Dresler’s work, under the direetion of M. Zint-
graf, the chief inspector of furnaces at Siegen. This
gentleman, who is member of the mining.board, has also
an ingenious plan of using the gas of furnaces for re-
heating in rolling-mills under trial.

Along his whole route throughout this distriet, which
is crossed by the high-roads leading to Cologue, Elber-
feld, and Westphalia, the traveller sees the sides of the
hills bured, and many indications of pits on their sum-
mits, forming the points of access to the numerous mines
which are everywhere working. He is here in that
division of the clay and greywacke slates which, lying
to the eastward of the old limestone ridge that forms the
watershed between the rivers Ruhr and Sieg, sends all
the streams into the latter river. This district is geo-
logically isolated, lying between the comparatively
receut formations that are found on the slepes towards
the north and west, and the trap formations of the neigh-
bourhood of Dillenburg, which are connected with the

MANUFACTURES ON THE RHIKE. 87

huge basaltic heavings of the Westerwald. The district
contains some imposing summits, such as the Martins-
hardt, near Miisen, 1700 feet; the Rothenberr and
Gilsberg, near Siegen ; the Ederkopf, where the rivers
Sieg, Lahn, and Eder have their sources; and the
Héheberg, between the Sieg and the Ieller, varying
from 1200 to 1500 feet above the level of the sea. The
Siegen distriet is, as has been remarked, also mineralo-
gically distinguished, chicfly by the eccurrence of the
gparry iron-ore or steelstone, The valleys in which it is
found are those of the Rothenbach near Miisen, the
Ferndorf, the Crombach, the Sieg, the Weiss, the
Eisern, the Agger, the Gosenbach, Fishbach, and Wild-
bach, the [eller, and the Great and Little Nister.

The sparry iron-ore is generally found accompanied
with a little copper, occasionally with lead, cobult,
nickel, antimony, and arsenie, with pyrites or sulphates
of all deseriptions. It ocears in veins, somelimes large
enough to be quarried like beds, as at Miizen, but more
generally in veins that run deep, but are not of long
continuance, being frequently cut off Ly fuults and
throws, after which it requires both skill and capital to
recover the lode.  These characteristics have had great
influence both on the customs and laws that regulate
mining operations ; but certain economical notions that
have been pertinaciously worked out have influenced
them still more, We adjourn an account of them until
we have taken the traveller to Siegen, the chief town of
the district. On lis route he will pass several iron-
works and steel-hummers standing idle and in a state of
ruin, together with new erections upon modern plans,
but indicative of timidity on the part of the owners.
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CHAPTER V.

Tue town of Siegen is, far more picturesquely than con-
veniently, situated on a steep eminence, which it is
difficult to ascend in summer, and dangerous to climb in
winter. During our stay there a loaded waggon de-
scending on one side actually overran the horses, and
crushed six valuable animals to death, But it is charac-
teristic of the place and of the notions prevailing in the
district, that this inconvenience is supposed to contribute
to the prosperity of the town, because a few wretched
horses are kept to eke out the teams of waggons. A
projected road at the foot of the hill, which would avoid
this ascent, but also, it is true, the principal street of
the town, has long been retarded in consequence, There
is searcely a town in Europe that presents so extraordinary
and antiquated an appearance as Siegen : between fwo
large castles that are picturesquely relieved with fan-
tastic towers, the diminutive houses of the ecitizens, with
gables turned to the streets, and fronts that are familiar
in England only to the readers of Mr. Knight's ¢ An-
tiguities of London," are lost in a maze of narrow, ill-
paved streets, which are half choked up with dunghills,
It is scarcely possible to conceive that this is the chief
town of a district inhabited by the most intelligent and
industrions population of the continent. But sharp and
active as the inhabitants of these mountains and pietu-
resque valleys are, their notions are often as antiquated
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and as fantastic as the houses of their magistrates in the
good city of Siegen,

The story of this district is peculiarly interesting, as
it involves the working out of the problem of protection
from beginning to end. There never was a better oppor-
tunity of making the experiment, nor has clearcr evidence
of the unavoidable results to which monopolies lead any-
where been obtained than can here be shown. The
object sought to be monopolised was the manufacture of
steel, for which we have said that the iron made from
the sparry iron-ore is peculiarly fitted. Smelted with
charcoal, which also abounded here, the steel of Siegen
was long prized as equal to any obtained in Europe. It
probably formed an important item in the exports of the
FEasterlings or Hanseatic traders to London, and in de-
ciding between the conflicting etymologies that have
been offered for the Steelyard near London Dridge, this
circumstance ought to be allowed its due weight.

It appears not unlikely that some prince of the house
of Nassau, perhaps the same who favoured the introduc-
tion of the beautiful irrigation described in our first
volume, also brought the improved stecl-manufacture
from the other side of the Alps. The Nassau princes
were proud of their mines, which at an early period
furnished them with large revenues: one, in the neigh-
bourhood of Siegen, that produces rich silver lead, has
documentary testimonials of its antiquity that reach to
the epoch when Adolph of Nassau ascended the imperial
throne. The steel monopoly seems to have been or-
ganizsed later, and the first enactments relating to it show
that originally a Jarger number of furnaces existed than
was afterwards tolerated. As long as smelting was per-
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formed in moveable furnaces, of which there are many
traces, no taxation could well be enforced upon the
smelters ; but when the use of water-power came to he
understood, and these arts obtained fixed habitations,
they became, like other property, an object of speculation
both for sovereigns and subjects. The oldest document
respecting furnaces and hawmmers is dated 1443; in
another of 1444, as many as twenty-nine furnaces are
enumerated in this district. DBy a compact between the
iron smelters and workers and the counts of Nassau and
Sayn in 1478, the metal-workers bind themselves not to
carry their art out of those district: on pain of death and
forfeiture.  What the counter-advantages then granted
were, we are not told ; but a later treaty or confirmation
of the preceding by William of Nassau, in 1555, de-
clares, ** that he and his heirs will abandon for ever the
arts of smelting, casting, and hammering of iron and
steel, with the exception of the work at Freudenberg,
in consideration of 2100 gold florins, to be paid him by
the owners of furnaces and hammers in the Siegen dis-
trict.” In later confirmations of the rights of the
smelters they are exempted from certain taxes, and
from military and other suit and service. On all ocea-
gions of renewal of their charter the smelters and ham-
mermen were, a3 might be expected, duly muleted for
the benefit of the crown. ‘T'wo noble families, the
owners of the castles of Durgholdingham and Loh, had
each a furnace, a steel-hammer, and an iron-hammer ;
but although they seem to have kept aloof from the com-
monalty Ly not subseribing to their compacts, yet the au-
thority of the ruling house was sufficient to oblige them to
submit to the regulations that were promulgated as law.
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Their prosperity seems to have soon suffered from the
evils common to all monopolising attempts.

Security probably induced neglect; the forests were
not proof against constant thinning, for which there was
then no proper provision of renewal, and soon after the
establishment of the monopoly it was again found neces-
sary to prohibit the exportation of charcoal. From 1563
to 1616 this prohibition was enforced, and yet it was
found necessary to reduce the number of furnaces. They
were gradually reduced from 34 to 17, at which number
they remained stationary, viz., 10 iron, 7 steel furnaces;
with 18 iron-hammers, 13 steel-hammers, and 4 copper,
lead, and silver smelting-houses. The establishment of
the counts of Nassau near Freudenberg was afterwards
bought up, which reduced the blast-furnaces to 16.

The next step taken was to limit the number of days
which each of those furnaces was allowed to work ; and,
after many changes, the Siegen furnaces settled down as
follows :—

Furnace at Eiserfeld . . . . 125 days.

a5 Figerm . . .+ « . 186
13 Haym . . . . . 91
i Marienborn . . . 128
B Sieghiitte & e ow ARl
ke Haardt. . . . . 62
o Tietenbach . . . 62
i Gosenbach . - . 90
wE Birlenbach, . . . 92

957

o

Thus nine furnaces were to perform the work of three
that should be kept at constant work. 'The furnaces are
all the property of numerous shareholders, whose por-
tions are estimated in days. One man has perhaps twenty
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or more days, another five, anotlier one, or even half a
day. These days they can let to others if they do not
choose to use them ; and, from the rent obtained, each day
s assumed to be the equivalent of a certain sum in fixed
capital, that varies according to the locality and the
standing of the furnace. This sum varies from 450 dollars
(671. 10s.) to 240 dollars (36L.) ; and a valuation of the
whole in 1836 gave a sum equal to 299,150 dollars, or
44,8771 10s.

An arrangement like that we have described rested
too much upon chanee to be of great duration ; and yet
chance favoured it singularly. One great object of Na-
poleon was to secure this district, and monopolise the
supply of arms which it could furnish. IHe therefore
incorporated it into the French empire, with the adjacent
district of Dillenburg. But although he knew the value
of the people, and formed his sappers and miners and
practical engineers out of the draflts levied here, yet the
French emperor was singularly blind as to the mode of
making the country itsell productive. This is the only
part of his empire of any importance where Napoleon
made no roads, Az a natural eonsequence, the differential
duty imposed by the carriage to and from a highland
capital protected the produce to the extent of the home
market, and raised the price of such goods as were fine
enough to be sought abroad. The monopoly therefore
still bore up within continually narrowing limits until
roads came, which has been only within a few years. It
then broke down in the most natural manner possible.

When the district at the peace became a portion of the
kingdom of Prussia, this monopoly was of course found
to be quite anomalous, and even contrary to the spirit of
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the laws of that kingdom. But it rested on the faith ot
compacts with the sovereign, and, what was more in its
favour, scemed only to threaten injury to those who ad-
hered to it. Things were therefore left as the Prussians
had found them, as regarded the hammers and furnaces,
and the government agreed not to interfere by granting
licenses to erect new ones. No sufficient claim, however,
could be made out to the monopoly of ore and charcoal,
and these were declared to be free. In consequence of
this, furnaces situated on the outskirts of the Siegen dis-
trict became valuable, because, as they could work all the
year round, the proportion of fixed capital which they
took up was small, ‘Then came the opening of the coal-
pits on the Ruhr, which cheapened fuel for the furnaces
lying on the western boundary. Olpe, which lies on the
new road that was soon after begun by the Prussians,
has reaped the benefit of all these changes, and has since
become a centre of roads crossing in all directions, The
new roads carried off the pig-steel to puddlers and ham-
mér-works in the coal-districts ; and the people of Siegen
have their monopolising ** Hitten und Hammerordnung "
still, without anybody’s being hurt by it but themselves.

A new license was granted in 1846 for a furnace to
be heated with coke; but public opinion has so much
changed on the subject, that a proposal for throwing open
the trade would probably be well received by the ma-
jority, especially as scarcely one of all the privileged
hammers can work at present prices,

The highly intelligent members of the ** Bergamt,”
or mining-board of Siegen, although obliged in their
official position to remain neutral respecting this question
s0 deeply affecting the interests of many of the townsmen,
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have contributed not a little to show the monopoly in its
true light, as the real cause why more is not produced at
cheaper rates in the district. There, as at Dortmund,
the scientific or commercial traveller may reckon upon
meeting - a hospitable reception, and can gratify his
curiosity by consulting underground mappings of a dis-
triet as large and nearly as rich as Cornwall. The
mining-board possesses a highly valuable geological and
mineralogical cabinet, that has been enriched by contri-
butions from all parts of the world which Siegen miners
have visited, and they are not few. Some of them, by
economising their salaries and making judicious ventures,
returned home from the early Mexican expeditions,
between 1820 and 1830, with small capitals, that make
them men of consequence in these parts,

In the room that contains this collection and the mo-
dels, a school is held in winter for miners, at which some
of the officers oceasionally lecture ; and instruction in
drawing is given at a very low charge. The castle in
which the Bergamt is located was formerly the seat of
the Cathaolic branch of the fumily of Nassau-Siegen, the
Protestant branch living in the castle at the top of the
hill above the town. A huge round tower adjoining the
principal building of the former castle contains the map-
ping department, the officers of which are bound to survey
and lay down plans of mines and workings, on the requi-
sition of the owners, for very moderate fees. The lower
part of the same building is devoted to the laboratory,
where any one, for an equally moderate fee, ean obtain
an analysis of any mineral he chooses to bring. It is
curious that within twenty paces of this tower a building
stands that has been app-opriated to the use of a high
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school ; and there the professor of chemistry, a man of
scientific ecminence, is equally ready to satisfy the doubts
or the curiosity of the miners. The mining-board has a
valuable library of works relating to its department. The
assays lor the monthly auctions we mentioned are made
at Miisen, which is twelve miles distant, and at Dillen-
burg, twelve miles in another direction there are all the
necessary facilities for testing minerals and obtuining
chemical instruction provided by the government of
Nassau. The pleasant feature in these arrangements is,
that the smallness of the fees taken on all oceasions makes
them equally accessible to the poor and to the rich.
These are all encouragements to people to engage in
mining in this district. If anybody applies for advice or

_directions hiow to proceed, there are always officers at his

disposal, whose knowledge of the country, and indecd of
the leading features of most of the mines, is remarkable.
The young men who devote themselves to the mining-
department are all highly edueated. They usually pass
from the grammar-school to one of the large mining-aca-
demies in Saxony, or to the university ; and after that
they commence practically as miners in the district they
expect 10 be employed in.  Deginning with the pickaxe
and shovel, they are required to draw up memoirs on
geological or mineralogical subjects, or on modes of treat-
ing knotty points in mining. They then usually go to
some of the model-lurnaces, when they put on the leather
skin that distinguishes the German furnace-man. The
next step is that of a volunteer attached to a district
mining-officer or jurat, who is sworn to profeet the in-
tercsts of the revenue while he guides and assists the
miners. In this pesition the candidate acquires a know-
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ledge of the district, and when a vacancy oveurs is pre-
pared to occupy it. This branch of service is equally
important with the forest department deseribed in our
first volume. Both present a body of highly-trained
scientifie officers, such as is scarcely to be found out of
the Germanic territories in the civilised world. The
district officer has the superintendence of from one to two
hundred mines, which keep him fully employed. Several
districts are under the inspection of a *‘ Bergmeister,”
and the furnaces under a ¢ Hiitten-inspector.” 'The four
bergmeisters, with the furnace-inspector, the head of the
engineering department, under the presidency of a chief
counsellor of mines, ** Oberbergrath,” form the mining-
board of Siegen. Its jurisdiction extends from the Lenna
to the Rhine, which bounds it on the west from Diissel-
dorf to Ehrenbreitstein. On the south it is bounded by
the duchy of Nassau.

Siegen is a place of some commercial importance, as
the residence of numerous owners of mines, furnaces, and
forests, and the seat of most of the eommereial transac-
tions of the district. But its monopoly has driven some
of the largest adventurers to a distance, and Kirchen,
with Olpe, already mentioned, are centres of great
activity on a sounder footing. But the country about is
more interesting than the town; and it is now happily
accessible by some of the finest roads in Prussia.

The valley of the Upper Sieg was described in our last
volume as the school for meadow irrigation in Germany.
The beautiful manner in which these meadows are laid
down not only causes them to produce abundant crops,
but allows the floods that are frequent in spring and au-
tumn to roll over the ground without damaging anything.
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A little below the town the valley grows very pie-
turesque, and the wooded heights on both sides close it
in majestically, The road runs along the left bank,
having been cut along the rocks at a level little above
that of the floods, so that the slates are laid open some-
times to a height of thirty or forty feet, and best show
the nature of the ground. Traces of mining are to be
seen on all sides ; but at a short distance from the town
stands a house at the mouth of an adit, leading to one of
the most profitable mines of the district, ** the Philips-
hoffiung.” It is an iron and cobalt mine, yielding the
last-named precious mineral in great abundance, The
washing-works belonging to this mine, and which until
lately washed for the whole district, lie about two miles
distant, This establishment, which is said in 1845 to
have yielded a clear profit of 20,000 dollars upon a com-
paratively small outlay of capital, belongs to M. Graf of
Siegen, and Niemann and Horstmann of the Horst on
the Rubr, with some few shareholders, The whole of
the adjacent hill shows symptoms of cobalt; but it is
rarely found in large quantities, and the poorer ores are
not well managed : otherwise, at the high price of 4s. to
Gs. per pound when concentrated by washing, more ought
to be made of it. At the first village, about three miles
from Siegen, a valley runs into the heart of the mountain-
chain that divides the Heller from the Sieg. 'The little
river Eisern runs out of it; and the village itself is
called Eiserfeld, or the Field of Iron, so that the traveller
i3 at no loss to know what here most occupies the people’s
thoughts. In fact, every man is a miner and furnace-
owner; and the white furnace-skin (usually a calf’s hide,
dressed white and left uncut) is constantly worn by the
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villagers when haymaking or working in their meadows,
The mining district officer resides at Eiserfeld, and can
give permission to sirangers to visit any mine in the
neighbourhood.

Perhaps the most remarkable iron-mine, after that of
Miisen, is the ¢ Eisenzeclie,” the entrance to which is in
a side valley opening into that of the Eisern. It is one of
the oldest workings of the neighbourhood ; and its adit,
which runs upon the vein, is about an English mile in
length. Ilere too there iz no provision for horse-power,
but a tram road, as at Miisen and the Philipshoffuung, is
used to run out the stuff. Around the entrance heaps of
ore, of two tons cach, lie nicely piled, each with a wooden
eross stuck in it, marked with some sign like those men-
tioned as frequent in the miner’s heraldry,—a ship, or a
tree, or oceasionally the initials of a name, to indicate its
being appropriated in the general division to one of the
shareholders, This mine belongs aliogether to small
miners, and has been worked by themselves {rom first to
last under the direction of the mining-officers. The vein
is oecasionally of great breadth, and the stone is of good
quality ; but under the present system, where no concen-
trated work is undertaken, the profits do not more than
afford the proprietors moderate wages. Not far from this
mine, which is surrounded by other mines that occur at
intervals of a few feet for miles in all directions, the
visitor ean see the arrangements for smelting common in
the country.

The furnace of Eiserfeld stands about a mile up the
valley, on a site to which water has beea led to drive
the blast. The wheel is twenty-four feet high, and the
furnace itself not much higher ; but the latter stands in
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the centre of a large casting-house, which affords shelter
in the inclement season to the numerous smelters and
their gossiping neighbours. We have mentioned that
each furnace is limited to a number of days. 1t is com-
mon for every man to manage his smelting during his
own days in person, He has therefore two sheds, one
for his ore, and another for his charcoal ; and the eurious
appearance of all these irregular wooden constructions,
huddled round the furnace and blackened by its smoke,
forms an object perfeetly suited to the mysterious gloom
of old mining-legends. Ilere, then, through the long
winter, unless frozen out by the intense cold of the
season, the villagers sit breaking up their ore with hand-
hammers, the never-failing pipe in their mouths, to light
which frequent trips to the furnace below are neceszary,
and give an opportunity of relieving the tedium of their
task with gossip. As each man’s turn comes, he wheels
his ore to the furnace-mouth under the superintendence
of the ¢ Hutlenmeister,” an official elected by the share-
holders, of whom the majority are usually villagers. The
whole establishment becomes in some measure a portion
of the village property ; and the labourers, women, and
all required beyond the actual shareholders, are taken
from the inhabitants, The richer sharcholders do the
drudgery work through their men ; but the furnace mat-
ters are important enough to call for frequent visits and
lengthy discoursings even on the part of the notables.
To this must be added the pleasure—acknowledged,
though not yet defined by metaphysicians—which all the
Saxon race seem to find in watching the glow and flame
of a well made-up fire, whether in a furnace or a grate.
The cold, which is so intense as oceasionally to freeze
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the rivers to the hoitom, seems to have no power upon
the water which drains from the mines ; and thus, when
a supply of mine-water can be obtained, the adjacent fall
is of proportionate value. The grant of the right of
mining does not include the disposal of the water, unless
specially applied for. Thus a third party, desirous of
establishing foundry or washing works, can obtain the
water of any mines that may suit his purpose on appli-
cation fo the mining-department. ILand is also unhe-
sitatingly appropriated, when requived lor metallurgical
purposes, although the amount to be paid in compensa-
tion of ils use is left open to agreement or litigation, as
the parties best like.

The reader has by this time probably come to the
conclusion that mining and smelting, on the scale de-
scribed, very much resemble the farming system con-
tained in our first volume :—an immense sacrifice of
ilabour, for so small a hope of profit that little more than
daily wages, and those very poor indeed, can be the
result even for proprietors. Such is strietly the case.
The ten iron-furnaces of the district are worked mainly
by the proprietors ; some few capitalists of Siegen having
a few of the shares. The peasant owners are also share-
holders in mines, and in the forests around which supply
the charcoal consumed. They manage io divide their
time between the mine, the forest, the furnace, and their
land, in such a manner as to be unceasingly employed,
and they calculate closely enough in isolated speculations.
But the grand caleulation of all, the benefit conferred by
division of labour, is unknown to this community. There
has throughout Germany been decided hostility to all
concentration of capital in few hands, with the exception
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of the fundholders. The laws which on one side appear
to proteet and encourage mining and manufacturing, are
in a great measure counteracted by others which invest a
prior right in water and other necessaries in the agricul-
turist. As long as the villager is both agriculturist and
iron-master, this collision iz concealed, but it becomes
revealed as soon as the capitalist steps in to concentrate
and economise the scattered forces. Yet so low has the
estimation of mining and smelting properly been brought
in the Siegen district, that nearly all the furnaces, and
all hammers without exeeption, might have been bought
up at moderate prices in the year 1845 while the price
of English iron was low. The period of depression was
favourable for some progress to improvement. Amongst
other projects, it is enrrently reported that the Govern-
ment contemplates reforming its exaction of the tithe which
is now levied on the gross produce. Probably the French
system of a tax on the profits of mining adventures, such
as now subsists on the left bank of the Rhine, will be
substituted, and both the crown and the miner will
assuredly be gainers by the change.

But more would be gained by promoting the concentra-
tion of the numerous small industrial undertakings in
matiters that ought to be conducted on a large scale.
Iron ought beyond all doubt to be everywhere produced
at the lowest possible cost, that we may be able to dispose
of the greatest possible quantity for the manufacture of
machinery, upon which the refinement of labour depends,
This can only be effected with the aid of large establish-
ments. In such, the extent of the operations produces a
large amount of profit, even if the rafe of the profit be
small. The deductions from the amount of profit to pay



























