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The town of Schaff hausen owed its existence and its economic
prosperity to its geographical position. It had sprung up as a trans¬
shipment centre upstream from the Rhine Falls. The interruption of
navigation at this point, due to the rapids, made it necessary to land
goods here and have them transported by land past the Rhine Falls to
the point where the river was again navigable. In addition to this, over¬
land roads from north and south played their part in turning Schaffhausen into a small junction in the general system of communications.
The trade thus created was the foundation upon which arose a class
of craftsmen who, after long disputes with the local nobility, had
organized themselves into guilds and had developed into the politic¬
ally influential section of the community. Craftsmen dominated the
local council and were elected to the mayoralty. The general prosperity
enjoyed by the town enabled it to purchase the rights of sovereignty
over about thirty neighbouring villages, and the citizens claimed for
themselves the monopoly of crafts and trades, leaving to the farmers
the function of mere providers of nourishment. The town maintained
its domination until the end of the eighteenth century, showing not the
slightest understanding for the strivings of the rural areas for freedom
and equality.
In contrast to the political conservatism thus demonstrated, notable
achievements were recorded in economic and cultural matters. The
artisans had been wise and capable enough to maintain throughout the
centuries the principle of quality workmanship; the products of the
artisans of Schaff hausen, the goldsmiths, locksmiths, wrought iron
7

smiths and cabinet-makers never failed to bear witness to a high
standard of artistic craftsmanship. The town itself was, in outward
appearance, a work of art. Thanks to building regulations which were
scrupulously observed, the layout of the streets was not marred by
individualistic irregularities, and bay windows and decorated housefronts gave the citizens’ houses a cachet all their own.
The town of Schaff hausen, which had about 5000 inhabitants at the
time, was still girdled by the ring of fortress walls, but although
walls and gates shut the town off from the outside world and symboli¬
zed the political backwardness of Schaffhausen, the craftsmen had not
forgotten that the quality of their work depended on contact with the
world outside. It still was a general custom in the eighteenth century
for the handicraftsman, after completing his apprenticeship, to tie up
his belongings into a bundle and start out on his wanderings through
Europe as a journeyman, though it is true that on his return the guild
regulations protected him from any outside competition.
The intellectual far-sightedness of a few leading Schaffhausen
scholars stood out in strange contrast to the general political and
economic narrowness which characterised the town in the second half
of the eighteenth century. First among these savants we would mention
the historian Johannes von Müller, who had taken up contacts with the
intellectual élite of Europe. In the English colony at Geneva he had
become familiar with the English way of life, and he had lectured on
English history. Lord Clive wanted to take von Müller to England with
him, but this plan did not materialise, although von Müller’s chef
d’oeuvre, his «History of the Swiss Confederation», became known in
Britain. The Secretary of the Royal Scientific Society at the British
Museum, Joseph Planta, published in the year 1800 a two-volume
«History of the Helvetic Confederacy» based entirely on von Müller’s
work.
Johann Georg Müller, the historian’s brother, was a theologian,
educator and politician. He also was deeply involved in the happen¬
ings in Europe, and when, at the time of the Napoleonic tyranny, many
in Britain were on the point of despair, he did not give up the hope
that England would yet be successful in restoring freedom to the
8

Continent. In October 1800 he wrote to his brother: «Everyone is
denouncing England. It seems to me a silly, stupid thing to do; where
would Europe be now if England had not, with her wealth, held
catastrophe at bay? What England has won from Europe by her trade
is small payment for this, and it would almost seem as though Provi¬
dence had given her the treasures of Tippo Sahib to enable her to
endure the war. I, for my part, am on England’s side, and that is why
I await with apprehension the result of the struggle now beginning.»

FISCHER’S

ORIGIN

AND

EDUCATION

It was in this town, small as it was, but awake to the intellectual
happenings in the world around her, that Johann Conrad Fischer was
born on September 14th, 1773. Following in the footsteps of his fore¬
fathers, he chose the coppersmith’s craft as his own. It is a fine testi¬
monial to the cultural level of the craftsman’s class of his time that this
boy, apparently destined to be a coppersmith, attended the grammar
school until he reached the age of 14, and there learned Latin and
Greek. His years of apprenticeship he spent in his father’s business,
and he continued his academic training when his day’s work was done;
he learned French and English and received admirable instruction in
mathematics and physics from Professor Christoph Jezler and Melchior
Hurter. It was to the influence of these two outstanding teachers that
Fischer owed, in great part, his general culture and his awareness of
and awakeness to world affairs.
Christoph Jezler was a pupil and friend of the great Basle mathe¬
matician Euler, who worked in Berlin. Jezler had already travelled
through Europe as a journeyman furrier and had subsequently applied
himself to the study of mathematics. In Paris he made the acquaintance
of the leading French naturalists; in London the famous astronomer
Nevil Maskelyne showed him over the Greenwich Observatory. Jezler
moved entirely in the philosophical sphere of the writers of the English
Age of Reason, who exercised much greater influence in Switzerland
than their French counterparts. On the example of the English
9

natural philosopher John Ray, there was for Jezler no more worthy nor
more enjoyable activity than that of observing the wondrous works of
nature and honouring in them the infinite wisdom and goodness of God.
Fischer adopted for himself this philosophy of his teacher, and he
remained true to it to the end of his days.
His second teacher, Melchior Hurter, had, like many of his fellow
citizens, been a soldier in the service of Holland. After having fulfilled
for a number of years his duties as a soldier, he returned to Schaffhausen, where he accepted a post as a lieutenant of artillery in the
town’s militia and taught mathematics and physics at the Collegium
Humanitatis. It is from him that derives Fischer’s interest in the techni¬
que of arms and the devotion with which he later served his home town
as an officer.
Needless to say, in the course of his wanderings through Europe the
young journeyman coppersmith found his way to England, which
country at that time occupied the leading place in the metal-working
industry. Johann Conrad Fischer’s father had, for a period of five
years, worked as a caster and chaser at the Royal Foundry at Woolwich
under a Mr. Schalch, of Schaffhausen, who was foundry manager, and
had at the same time learnt how to manufacture fire-engines. Johann
Conrad arrived in England in the summer of 1794 after journeying
through Germany and Denmark, and for a year he worked in the
employ of an engineering fitter in London. On his return home he took
over his father’s business.
It was not long before the young coppersmith, with his head full
of schemes and plans, found space too restricted at his father’s coppers¬
mith’s workshop in the house known as «The Red Barrel», and in 1802
the business was transferred to the Mühlental (Mill Valley). Here it was
possible to utilize the water of the Durach, a small brook which for
centuries had supplied the motive power for mill-wheels. A modest
half-timbered building became the scene of Johann Conrad Fischer’s
tireless productive and investigatory activities.
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Just at the time when Fischer took over his father’s business the
town-state of Schaff hausen collapsed under the onslaughts of the
French Revolution. French armies invaded Switzerland in the year
1798, and Schaffhausen was one of the places they occupied. All the
town’s privileges over the rural districts surrounding it vanished under
the new principles of government, and with them vanished the solid
foundation of the town’s craftsman class. A year before the overthrow
of the Old Regime, Fischer had become a member of the town council.
He had no cause to be an adherent of the new French order. The
centralistic constitution of the state imposed on Switzerland by France,
which deprived the cantons of all independence, was anathema to him,
and had he been narrow in his outlook he would inevitably have been
embittered by the disappearance of the town’s privileges.
But the State was in distress, and the co-operation of the best of its
citizens was an urgent necessity. Fischer did not want to stand idle,
and as early as 1798 he placed his services at the disposal of the
community. It was a source of great satisfaction to him when, after
being in existence for five years, the centralized state collapsed again
and the self-government of the cantons was restored. He did not mourn
after the privileges which had been submerged for ever, but clove to a
policy which, as he himself said, was freed of the foolish old idea that
birth and money confer superiority. The freedom of the press he
regarded as a high ideal worthy of being defended.
When, in 1831, the town was in a critical situation in both a politi¬
cal and an economic sense, his fellow citizens elected him to be Town
President. He enjoyed full respect in all sections of the population; the
motto «fortiter in re et suaviter in modo» expressed the spirit which
imbued his dealings with his fellow men.
When the French revolutionary armies made South Germany a
theatre of war, Fischer served as commander of a field battery. In 1809
he became Artillery Inspector for the Canton, and in 1815 he was
promoted to be lieutenant-colonel. In addition to the ordinary practical
instruction, he gave his officers lectures on mathematics.
11

The service which Fischer rendered to his home Canton for the
longest time and with the greatest devotion was that which he per¬
formed in his capacity as Director of Mines. As early as the Middle
Ages the bean ore of which there are deposits in the Jura hills in the
Schaffhausen district was exploited. The ore-seekers of the seventeenth
and eighteenth centuries ploughed destructively through wide tracts
of forest land regardless of the damage inflicted on the timber reserves.
No one could have been better fitted than Fischer to restore order to
the Schaff hausen iron-mining industry.
In 1803 the government appointed him Director of Mines, and he
occupied this office for half a century, devoting himself to it without
reserve. Time and time again he wandered through the forests to
discover fresh, more productive ore deposits. The hunger for ore was
particularly insatiable during the Napoleonic Continental Blocade.
«Our descendants:», declared Fischer in a report sent to his government,
«will not complain about us, for apart from the fact that we who now
live have the first right to the enjoyment of this gift of nature, there is
in addition the fact that the extensive ramifications which the Jura
has spread into our Canton still carry millions of hundredweights of
ore on their backs, and the still further fact that we are not laying
ourselves open to any charge of destructive exploitation, since we are
taking the sensible middle course of light surface working in conjunc¬
tion with the difficult and expensive form of exploitation by means of
shafts and galleries, a method which has enabled 20 000 tubs of ore
to be extracted from mine No. 8 alone since 1814.>
In fact the deposits were exploited to such an extent as a result of
Fischer’s energetic efforts that the small ironworks at the Rhine Falls
and at Albbruck were not able to take all the ore produced. Fischer
thereupon got in touch with Bavarian iron smelters, though without
permanent results.
The importation of English pig-iron in enormous quantities which
began in the early ’forties finally put a stop to mining activity at
Schaff hausen. Fischer had worked on undaunted, with more enthusiasm
than commercial perspicacity, right to the very last at the intensification
of the local production of ore. The metal to which his whole life was
12

Johann Conrad Fischer in Dresden, 1793, after he had completed his apprenticeship

I

Top: Johann Conrad Fischer’s cast steel foundry — Centre: The house «at the sign of the Red Barrel» at
Schaffhausen, in which Fischer was born on September 14th 1773
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devoted seemed to him twice as valuable if it had been won from his
home soil. When Fischer retired from his office as Director of Mines in
the year 1853, it was no easy matter to dispose of the accumulated
stacks of bean ore at a price which covered the cost of production.
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It is little known in metallurgical circles, though at the same
time an unassailable fact and one which is noteworthy in the history of
iron, that the cradle of cast steel making on the Continent was in
Switzerland, and to be precise in the Mühlental at Schaffhausen.
It was here that, in 1802, Johann Conrad Fischer began in his own way
with experiments in the manufacture of crucible cast steel, the invention
of which, as is generally known, is due to the English watchmaker
Benjamin Huntsman, who in 1740, near Sheffield, carried out his first
experiments in steel smelting. As early as 1804, at the time of the
Exhibition of Arts at Berne, J. C. Fischer was able to record his first
successes in the production of crucible cast steel. Fischer is also one of
the first metallurgists of that period to whom we are indebted for the
introduction of the manufacture of malleable iron castings on the
Continent by factory methods. As early as 1828 he had one of his sons
take up the manufacture of malleable iron castings in Austria. A further
landmark in Fischer’s creative activity in the service of metallurgy was
represented by his improvements in the firing of crucible furnaces,
improvements which enabled him, about the middle of the 1820’s, to
bring about for the first time the conversion of low-carbon wrought iron
into a homogeneous melt. This fulfilled one of the essential precondi¬
tions for the casting of soft steel into more complicated castings than
those represented by the simple, small ingots of cast tool steel. The use of
low-carbon cast steel for the manufacture of steel castings only became
of practical significance after Fischer had discovered the ceramic
substances, capable of withstanding the high temperatures which were
imparted to the steel, for the manufacture of the casting moulds. The
solution to this problem was discovered in the early ’forties, and as early
as 1845 Fischer began to recommend his steel castings to machine
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manufacturers as a new constructional material; that year must therefore
be regarded as the real date of birth of the production of steel castings,
now so indispensable in engineering.
The purpose of the following pages is to place on record the impor¬
tant rôle played by this Swiss pioneer in the metallurgical development
of cast steel manufacture in the first half of the nineteenth century.

FISCHER

PRODUCES
ON

THE

THE

FIRST

CAST

STEEL

CONTINENT

Although the journeyman coppersmith Fischer, whilst he was
working in London in 1794/95, did not get as far as the industrial areas
of Sheffield and Birmingham, then centres of the British iron and
steel industry, he will certainly not have neglected any opportunity of
acquiring knowledge of the metallurgical foundations of the irons and
steels which were processed under the supervision of his master, Rhé.
To Fischer the subject of ferrous metallurgy was not a closed book, for
the ironworks on the Rhine Falls, with their ore mines, blast furnaces
and fineries, their smithies and wire mills, were familiar to him. But
the manufacture of cast steel, that is, the obtaining of tool steel in a
liquid state, was shrouded in an apparently impenetrable veil. Fischer
made it his chief task to get behind this secret by his own methods.
Although as early as 1765 Huntsman’s art was sufficiently revealed for
fairly detailed descriptions of his process to be included in contemporary
travellers’ reports, successful manufacture in England had been achie¬
ved by few, for it is stated that at the turn of the century or therea¬
bouts crucible cast steel was only being continuously manufactured at
three places in that country. At all events, in the other industrially
progressive countries, to which category France, Sweden and Russia
belonged above all, it had not as yet been possible to progress beyond
the production of wrought iron and blister steel, although Huntsman’s
contention was generally accepted that only a steel obtained from the
fluid state could possess the ideal homogeneous structure.
To what extent Fischer was at that time — when the phlogiston theory
was being ousted by the atomic theory founded by such men as Priest15

ley, Cavendish, Scheele, Lavoisier and Avogadro — conversant with
chemical and metallurgical matters in detail cannot be ascertained
from the writings he left, but it is to be presumed that in his thirst for
knowledge he did not fail to be one of those who derived benefit from
the astonishingly comprehensive metallurgical literature of those years.
At all events Fischer was able in the relatively short space of two
years, and in spite of the scantiness of the positive facts known to him,
to smelt a usable cast steel in crucible furnaces of his own design and
manufacture. For at the Berne Exhibition of Arts in 1804 he displayed
his cast steel products publicly and won due recognition for them.
Even though we can obtain no detailed information from Fischer’s
own writings on this point, which is of such significance in the econo¬
mic history of Switzerland and in the history of iron, and are not
therefore able to substantiate it in his own words, at least there has
been preserved for posterity a particularly valuable source of infor¬
mation which removes any possible doubt regarding the fact of his
having successfully manufactured crucible cast steel as early as the
year 1804.
Under the heading «The Fischer Cast Steel Works at Schaffhausen»
there was published in the «correspondence column» of the «Mor¬
genblatt für gebildete Stände», No. 71, dated March 23rd, 1808 (the
place of publication is unfortunately omitted from the title of the
newspaper) a somewhat detailed description of Fischer’s method for
producing crucible cast steel.
The correspondent, who had been well instructed by an «expert and
careful observer», introduces his article by pointing out that for the
last twenty years the trouble and effort expended by experienced
metallurgists had not led to their success in breaking the British
monopoly in cast steel production. He goes on to say that the process
put forward by the French metallurgist Clouet (who died in 1801) for
the manufacture of cast steel from bar material (by which he meant
wrought iron in bars) had remained nothing more than an interesting
laboratory experiment and was not suitable for industrial exploitation.
So much the more gratifying was it (he continued) to be able to inform
the public that Mr. J. C. Fischer of Schaffhausen had been successful,
16

after experiments carried on on a large scale over a prolonged period
of years, in producing a product at least equal to Huntsman’s steel. As
regards the process itself, the writer notes that Fischer also used bar
iron as the raw material with which to charge his crucibles, but that «he
used an entirely different technique» from that which Clouet had
prescribed. The high cementation costs of the blister steel used in Eng¬
land for charging the crucibles were thus saved. Particular stress
is laid on the fact that in view of the inadequate quality of the melting
crucibles which were then commercially obtainable Fischer was comp¬
elled to manufacture himself crucibles of maximum refractoriness. The
writer does not state whether Fischer used a natural-draught or a
forced-draught furnace for the melting process itself, but he does refer
to the presence of a cylinder type blower for the smithy fires. At all
events, the steel was brought to a highly fluid state. From the observer’s
statements as to the approximate dimensions of the wrought bars it
can be assumed that the small steel ingots weighed about 281/» lbs. The
newspaper report stresses the importance of Fischer’s untiring and
successful efforts as a step forward in the sphere of iron refining, and
closes by expressing the hope that Fischer would himself make his
experience public.
In his most industriously compiled work «Versuch einer Encyklopedie der Eisenhüttenkunde» (Attempt at an encyclopaedia of ferrous
metallurgy), Gießen 1817, J. G. L. Blumhof writes on page 507:
«As early as the year 1809, Mr. Fischer of Schaffhausen had sent
in to the Society (meaning the Société d’Encouragement pour
l’Industrie nationale, Paris) a steel possessing this property. No. 1
of this steel is said by several famous artists, such as Ullrich,
Schenk and others, to be greatly superior to the No. 1 English
steel. At the Berne Art Exhibition of 1804 this meritorious effort
of Councillor Fischer in the direction of the production of cast
steel was recognized and rightly praised. His method differs
from that in use in England in so far as:
1) he does not, as is generally done in Britain, melt down blister
steel, but produces steel from bar iron with certain additional
substances ;
17

2) he carries out the melt by means of charcoal in a cylindrical
forced-draught (blower) furnace containing several crucibles
made of highly refractory clay.
In the course of time Mr. Fischer has also produced a weldable
cast steel of very good quality which does not lose its properties
even after repeated treatment in the fire. He also produces a
yellow steel consisting of one part copper and three parts steel».
The text of these two sources proves beyond all doubt that J. C.
Fischer must be admitted in fact to have been the first successful cast
steel manufacturer on the European Continent. Even the considerable
efforts put forward in France with Government support had remained
unsuccessful.
If it is borne in mind that for sixty years, even in the country where
it was first discovered, the secret of cast steel manufacture had been
painstakingly kept, it will be appreciated that J. C. Fischer had no
wish, after having completed the first successful experiments, to
inform the rest of the world of the details of his working methods at
the Miihlental steel works. This also explains the fact that in spite of
intensive searches for documents containing more detailed information
on his methods, no descriptions or sketches from Fischer’s own pen
have so far been brought to light.
It was not until half a century later when, at the request of the
Schaffhausen Cantonal Government, Fischer, who was then 78 years
old, sent a small exhibit to the World Exhibition in London in 1851,
that for the first time more precise details from Fischer himself as to
his technique became public. Since, however, this most valuable
document on the metallurgical activities of Fischer deals with his
processes and products as they were after fifty years of technical
development, it will be referred to again later on in these pages.
It is ascertainable from entries in J. C. Fischer’s own handwriting in
a diary covering the period 1810/11 that during that time he was already
supplying weldable cast steel to France, to the firm of Japy frères, of
Beaucourt, perhaps to the very firm on behalf of which he founded a
cast steel works at La Roche in 1819. From Fischer’s notes it must be
concluded that round about this time deliveries of steel to France,
18

particularly to the Montbéliard district, had already assumed consi¬
derable proportions, for Fischer writes inter alia in a letter dated
January 12th, 1811 to Messrs. Jeanmaire et Wild that in the course of
the preceding year he had supplied to their stepbrothers more than
3000 pounds of this steel, and that the gentlemen in question were in a
better position than anyone else to pronounce judgment on the quality
of his steel. Fischer was also making efforts at that time to secure
permission for the import of his fire-engines, in connection with which
he was more concerned to secure recognition of the quality of his
products and appreciation of his skill than to transact business.
Fischer’s achievements in the matter of cast steel manufacture were
signally honoured in January 1814, on the occasion of a visit by
Alexander I of Russia during the advance of the Allies against France.
The Czar inspected the cast steel works in the Mühlental, and was so
impressed by Fischer’s metallurgical skill and the high quality of the
cast steel products exhibited to him that he invited Fischer to move
to Russia. In spite, however, of the enticing prospects of much greater
and more profitable scope for his activities, Fischer was, on account of
his affection for his homeland and out of consideration for his
numerous family, unable to accept this invitation. Half a year later
Fischer sent to the Czar, as a token of his gratitude for the great
honour which the latter had paid to Fischer’s cast steel works by his
visit, a firearm manufactured to Fischer’s specifications and under his
personal supervision from the cast steel melted on the day the Czar’s
visit had taken place. Alexander thanked Fischer for this gift by
sending him a valuable ring which he caused to be handed over by one
of the officers of his retinue.
It is to this period that also belong Fischer’s first attempts to alloy
cast steel with other metals. Of the alloying metals available at that
time, Fischer first turned his attention to copper, the metal which formed
the basis of the craft which Fischer had adopted from his father. To
his steel alloyed with copper he gave the name of «yellow steel». From
Fischer’s own, very scanty notes on the subject it is not possible to
gain any precise picture of this copper alloyed steel. In particular,
some doubt must be cast on the data he gives as to the copper content
19

of the steel, for it is a well-known fact nowadays that the solubility of
copper in steel at ordinary atmospheric temperature is relatively slight,
and that such steels alloyed with copper do not differ in colour from
ordinary steel. It is true that, as a result of the addition of copper to
steel and the consequent decrease in the critical rate of cooling,
hardenability is increased, and it is very probable that it was this
property which attracted Fischer’s attention when he was producing
his copper alloyed tool steels. In spite of the increased hardenability
of the steel, copper has found no further use up to the present time as
an alloying element in the manufacture of tool steel.

FIRST
FURTHER

JOURNEY

TO

DEVELOPMENT

ENGLAND
OF

CAST

STEEL

No sooner had the noise of clashing weapons died down on the
battlefields than Fischer decided to undertake a first journey* to Eng¬
land with a view to obtaining for himself an idea of the progress made
in British iron and steel manufacture, in regard to the high standing
of which sensational reports had reached the Continent. His visit,
which lasted six weeks, took him in August 1814 via Basle, Colmar and
Nancy to Paris, and from there via Calais and Dover to, in the first
place, London. Fischer utilized his short stay in Paris to offer his cast
steel to the Versailles Arms Factory and to some of the best-known
firearm manufacturers and, above all, to introduce, by means of
samples, his special Schaffhausen die-steel and his «yellow steel» to the
manager of the Paris Mint. In his diary, which in accordance with his
motto «nulla dies sine linea», he had kept up to date during his journey,
the following entry is found:
«He (the Manager of the Mint) fully approved my proposal to
make known in England the weldable cast steel invented by me,
and also the thin rolled spring steel, for he was convinced that
* Fischer numbers his journeys to England from 1 to 8, the apprenticeship year
in London, 1794/95, not being included.
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this weldable cast steel was the best material for the manufac¬
ture of tools.»
Provided with letters of recommendation from highly placed Swiss
statesmen, industrialists and scholars, Fischer used his time in the most
profitable manner, and it is a pleasure to read the diary he kept at
that time, a diary which is equally interesting from the technical and
from the historical point of view.
Fischer discovered to his surprise that, according to reports, there
were only three cast steel factories in England, and that the manufac¬
turing process was still a secret. He visited a whole series of arms
manufacturers, tool and steel dealers, cutlers and watchmakers. His
watch spring steel, made at Le Locle from rolled sheets of Schaffhausen
cast steel, aroused particular interest. He gave a cutler some of his
razor-blades, forged at Berlingen on the Untersee, to grind, with a view
to hearing the cutler’s opinion on the quality of his (Fischer’s) steel.
During his wanderings through London, Fischer also happened to visit
a crucible dealer, and he noticed that the shape of the crucibles was
the same as of his own, in contradistinction to the German crucibles.
There is no doubt that, for Fischer, the highlight of his journey was
his meeting with James Watt, then 78 years old. The inventor of the
steam engine received the Swiss cast steel manufacturer in the friend¬
liest manner.
After taking leave of James Watt, who furnished him with a number
of letters of recommendation, Fischer visited, at Birmingham, a malle¬
able iron foundry for the first time in his life. In his diary he describes
it as «a manufactory of the so-called good, new cast iron that is as
pliable as copper but can nevertheless be as readily forged and
hardened as steel, for which reason it is also, though wrongly, called
cast steel». Fischer purchased, in addition to some rough castings, a
number of very fine finished objects with a view to examining them
in greater detail on his return home. Of importance to him was his
observation of the fact that the melting of the pig-iron was carried out
in crucibles and in the same furnaces as were usual in England for the
manufacture of cast steel. Further reference will be made below to the
importance of this first contact of Fischer’s with the manufacture of
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malleable iron castings, whose nature, properties and multiple applic¬
ations seized hold of his imagination to such an extent that he could
not forget them.
In Sheffield a large number of letters of recommendation again
opened wide to Fischer the doors of a number of cast steel, file, cutlery
and tool factories. In the steelworks he had abundant opportunity to
see the stocks of the various kinds of steel, the manufacture of crucib¬
les, the design of the blister steel furnaces and the coke-fired, naturaldraught crucible furnaces. He also became familiar with the manufact¬
ure of tinplate, and gives a clear picture of the methods of production
then employed. A great deal of space in his diary is taken up by his
descriptions of the refining and puddling furnaces, the rolling mills
and pressworks with their heating furnaces, and also the description
of cannon founding from the reverberatory furnaces, working in
conjunction with the blast furnaces, to the finishing of the gun barrels.
Nothing escaped his observant eye, so that after the detailed report on
tinplate manufacture he was able to write in his diary, that evening,
as follows: «Although I did not have time to watch the process for as
long as it is now taking me to write this description of it, I do not think
I have overlooked anything of importance.» In the file factories Fischer
noticed that files were made both from cast steel and from blister steel,
and he was surprised to see only hand manufacture, as here also he
had presumed machines would be used.
Fischer ended his visit to Sheffield by calling at Huntsman’s cast
steel plant at Attercliffe, which was now, after the death of the famous
inventor, being carried on by the latter’s sons. They had had the
shrewdness to keep important details of the process so secret that the
lead they had in the quality of their products had been maintained.
Fischer believed himself justified in drawing from the nature of the
slag the conclusion that Huntsman’s crucible steel, like his own, and
doubtless as a result of the peculiar, secret additional substances used,
possessed a particular property which had not so far been achieved by
anyone else. When, on leaving, Fischer revealed his identity Huntsman
said: «I know that name, there is a steel manufacturer of that name in
Switzerland», and he brought from his drawer a letter addressed to
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his late father. Fischer was able to see from the letter in question that,
years previously, a certain Mr. von K-s of W. had made the proposal
to Huntsman senior that two of the latter’s best workmen should be
sent to W. with a view to erecting and operating a cast steel factory
at W., jointly with von K-s. In order to dispel Huntsman’s fears that
his manufacturing secrets might be divulged, K-s pointed out in the
letter that for some years a certain Mr. Fischer in Switzerland had
been successfully producing cast steel of excellent quality, so that in
any case he already had a competitor.
Under the influence of what he had seen and experienced in Britain,
there now began for Fischer what was probably the most fruitful
period of his activity as a steel manufacturer. It is a regrettable fact
that Fischer’s documentary legacy shows considerable gaps in the
period from 1814 to 1824, so that we possess little information on the
equipment of his works in the Mühlental and the detailed nature of his
products. It is ascertainable from a number of entries in one of his
business books that the crucible steel produced in the Mühlental was
sent to Western Switzerland and France exclusively in the form of
wrought rounds, squares and flats, being there further processed into
files and tools of all kinds. Fischer’s name and reputation and the
quality of his cast steel spread far beyond the boundaries of his home
country, and were treated with increasing respect. As early as 1814 he
was summoned to King Frederick of Wurtemberg, who had heard,
probably through Czar Alexander of Russia, who was visiting him, of
Fischer’s successes in the field of metallurgy. We are not, however,
informed as to what took place at this audience and as to its outcome.
It may be that the King also attempted to persuade Fischer to set up a
cast steel works in his country, or to supply Wurtemberg industry with
his steels. However, in 1819 Fischer decided to found a cast steel plant
in France, for the account of a certain Mr. F. Japy, of Badevel.
Despite the abundance of problems which spurred on to the utmost
his tireless spirit of investigation, Fischer, as a man capable of
independent thought, possessed the shrewdness which enabled him to
weave everything he had seen and heard into the pattern of his own
ideas, and thus to convert it into something new and original. The
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question which preoccupied him chiefly, as a metallurgist, was the
influence of the various alloying metals on the properties of steel. The
extent to which the fame of his products had spread beyond the
narrow frontiers of his home country, and the degree to which his
experiments on the alloying of various metals had attracted the atten¬
tion of the scientific world, are proved by a notice in the «Annalen der
Physik und der physikalischen Chemie» of 1821, a periodical published
by Prof. L. W. Gilbert at Leipzig. Gilbert describes Fischer’s cast steel
factory at Schaffhausen as one of the first ever to be set up, and as
one of the most outstanding, and he describes Fischer himself as the
man in the German-speaking countries capable of verifying the impor¬
tant experiments of Messrs. Stodart and Faraday in regard to the
improvement of steel by alloying it with other metals. He calls Fischer
a manufacturer expert in his subject, a man who lends a hand himself
and who sees to it that all important matters connected with daily
routine work pass through his own hands.
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In the year 1824, Fischer paid a visit to his second youngest son,
Georg, who was studying chemistry and physics at the Polytechnic
Institute in Vienna. During his stay in Vienna, Fischer also happened
to visit the Imperial Museum of Natural History where the meteorites
and meteoric iron there on exhibition engaged his attention. In parti¬
cular, the crystalline structure displayed by the polished surfaces of the
meteoric iron aroused his interest and led him to the idea of producing
meteoric iron synthetically on his return home. When on his way back
he inspected the collection of weapons at the Arsenal in Venice and
saw the Turkish damascened blades there, Fischer was completely
convinced that this damascening was exclusively the result of the
nickel content of the meteoric iron.
The famous collection of meteorites at the Museum of Natural History
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in Vienna dates back to May 22nd, 1808, when a rain of rocks
descended near Iglau in Moravia which the Principal of the then Royal
and Imperial Cabinet of Factory Products, A. von Widmannstätten,
was delegated to inspect. It was von Widmannstätten who for the first
time developed by temper-colouring and etching the crystalline structure
of these bodies on specimens of the meteoric iron which fell at that
time. Some years previously, the nickel content had been observed to
be the common feature of all meteoric iron so far discovered. This fact
induced various scientists of that time, including Michael Faraday,
who was assistant to Sir Humphrey Davy at the chemical laboratory
of the Royal Society in London, to undertake extensive investigations
into the alloying of steel with other metals. As early as 1819 Faraday
had also begun to devote attention to the composition of Indian Wootz
steel with a view to discovering the secret which lay behind the
damascening of the ancient Indian swords. In the course of these
investigations, Faraday, in conjunction with the skilled cutler Stodart,
produced what was alleged to be synthetic meteoric iron by melting
iron together with suitable quantities of nickel at a cast steel works.
These two also alloyed iron with copper, tin, silver, gold, platinum,
rhodium and other metals. Stodart’s and Faraday’s exhaustive investig¬
ations aroused considerable interest and inspired many trains of
thought. We do not know to what extent Fischer had knowledge of
these experiments, in connection with which an article under the title
of «On the Alloys of Steel by Stodart and Faraday» was published in
London in 1822.
On his return to Schaffhausen, Fischer immediately began his
metallurgical experiments in the production of nickel steel alloys,
these experiments culminating finally in his invention of what he
called «Meteor Steel», which excelled in quality the best specimens of
cast steel he had hitherto produced. He hoped to have obtained in this
manner a steel which was equivalent to genuine damask steel and
would be suitable for the manufacture of damascened blades.
At that time it was believed that the nickel content always found
to be present in meteoric iron represented the main characteristic of
those bodies which had reached the earth from interstellar space.
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Nowadays, when the study of meteorites has been developed to a
science which includes every smallest detail relating to them, we
know that as compared with the alloys of technically produced iron,
meteoric iron contains, in addition to nickel, considerable quantities of
phosphorus and sulphur, but no carbon. It has also been ascertained
that the macroscopic structure is attributable to the presence of various
compounds of iron with nickel, phosphorus and sulphur, combinations
which are not to be found in Wootz steel nor in any steel of technical
utility. Meteoric iron is hardly ever a homogeneous mass such as is
technically produced iron or steel, but occurs almost invariably as a
non-homogeneous body composed of a variety of substances retaining
their individual identity. Furthermore, the scientific world is today as
well informed as to the causes of the natural damascening observed
on the weapons produced by the native Indians from the Wootz as it
is in regard to the causes for the occurrence of artificial damascening
on the cutting and stabbing weapons produced in the Near East by
welding together steel and wrought iron.
The

common

feature of the Meteor Steel smelted at that time by

Fischer in crucibles and of the meteoric iron of cosmic origin can there¬
fore have consisted in nothing but their nickel content. Consequently,
the damascening which Fischer alleges to have been observed on the
polished surface of forged Meteor Steel is difficult to understand,
because the nickel containing, crucible cast steel, obtained from the
melt, sets absolutely homogeneous if sufficiently pure and cannot
possibly yield, on being forged, macroscopic etching figures comparable
with those of genuine damascening. The thorough studies published
by well-known scientists in the last few decades on natural damask
steel have yielded the fact that the often remarkable configurations
of natural damascening observed on ancient Indian weapons are to be
attributed to nothing else but the irregular distribution of the iron
carbide in the Wootz steel with its very high carbon content.
The term «Meteor Steel» had, incidentally, been used in the 1820 s
to describe all cast steels containing nickel. In his «History of Iron»,
Beck writes that John Cockerrill built in Belgium two steel works for
the production of meteoric steel and that the Swedish chemist Berzelius
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reports in 1829 on the production of Meteor Steel which he alloyed
with nickel, zinc, tin and chromite.
In the course of his smelting experiments, carried out on a comp¬
rehensive basis during the winter of 1824/25, Fischer discovered that
tool steel alloyed with nickel showed many advantageous properties as
compared with the best unalloyed crucible steel. He was particularly
struck by the extraordinarily high degree of toughness and elasticity
which his Meteor Steel possessed in comparison with unalloyed steel
and by the fact that the hardenability of the steel had not been
impaired by the presence of these valuable properties. From their
examination Fischer concluded that his Meteor Steel would be parti¬
cularly suitable for the manufacture of coining dies, sword-blades,
razor-blades, components for weapons etc. How right Fischer was in
entertaining his great hopes for the future importance of the nickel
alloyed cast steels in ferrous metallurgy is demonstrated by the deve¬
lopment of these steels in the course of the last fifty years. One can
therefore describe J.

C. Fischer as being also the real inventor of nickel

steel.

Although in the course of time nickel found its main application as
an alloying element for iron manufacture in connection with structural
steels and is nowadays only found in a few special cases in tool steels,
nevertheless the improved hardenability observed by Fischer in his
nickel alloyed Meteor Steel is of very great importance in understand¬
ing the nature of the hardenability of steels as such. Today we know
that the use of nickel in iron-carbon alloys considerably reduces the
critical rate of cooling and is a primary cause of the more uniform
hardenability of such steels. This was a new idea, and its utilization
for the hardening of cast steel tools was probably the main reason for
the great success which Fischer enjoyed from that time onwards with
his Meteor Steel.
«... However, I did not wish to be judge in my own cause and
wished to obtain the judgment of the ’high school for high class
steel work’, and for this reason I decided to undertake this
second journey to England...»
With these words, Fischer justified his starting out on a second
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journey to England for purposes of study. This journey took him,
during the months of June and July 1825, once more through France,
via London, to the heart of the English iron industry. After short visits
to the cast steel factory founded by him at La Roche, to a watch
factory in the castle of Montbéliard, to the blast furnaces at Belfort,
the sheet rolling mills at Odincourt and various works in Paris, Fischer
reached the English coast on June 7th, 1825. The next day found him
already visiting the Royal Institution in London to pay his respects to
Michael Faraday, who was working there as a chemist and physicist.
Fischer showed Faraday finished pieces of his Meteor Steel, the hard¬
ness and elasticity of which caused considerable surprise to Faraday
since it was possible to produce with equal success from the same steel
both razor-blades and percussion springs. As in recent years Fischer
had also been investigating in detail the smelting of non-ferrous metals,
his discussions with Faraday revolved on problems out of this parti¬
cular sphere. He mentioned, for instance, his experiments in the
production of the silver-like, so-called «Argentan» alloys, brass alloys
and his experiments in the reduction of metals from their oxides.
At the Royal Institution, Fischer made the acquaintance of Professor
Brande and attended a series of the latter’s lectures on ether, acetic
fermentation, pyroligneous acid, acetates, etc. There was hardly any
subject in which Fischer did not show interest. Through the good
offices of Faraday, he came to know a number of outstanding per¬
sonalities whose industrial premises he was enabled to inspect freely,
and he seized every opportunity to demonstrate his new Meteor Steel
or products manufactured from it. He

showed

a

firearm

dealer

percussion springs for guns and locks for pistols as well as blades for
stabbing weapons, with the result that this expert said to him: «I never
should have believed that such springs, and at the same time razorblades, could have been manufactured from the same steel, because
the properties required in these two articles are opposite extremes and
their combination in one and the same material is almost a paradox.»
That evening Fischer found on the table in his room a copy of the
«London Journal for Arts and Sciences» dated November 1823, placed
there by an unknown hand. In it he found a literal translation of an
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essay written by him two years previously on his experiments with the
various steel alloys, including certain attempts with silver and probably
aluminium. We are unable to state what was the success of Fischer’s
experiments with silver and aluminium alloyed steels. Since silver is
insoluble in iron and since metallic aluminium was at that time some¬
thing more rare than a mere rarity, we must be satisfied with Fischer’s
belief that he had produced silver or aluminium alloyed steels. It may
be that Fischer’s mistrust in the reliability of chemical analyses as
carried out at that time related to these alloys; at any rate, he states
in another connection, in regard to the composition of a metallic alloy,
that «this composition could no doubt be approximately ascertained by
a chemical analysis; I say approximately because I know from
experience that skilled analysts were unable to discover in my steel
alloys either the proportions or even the materials themselves which I
knew for certain I had put into them».
Although the primary object of his journey was to increase his scien¬
tific and technical knowledge, Fischer did not miss any opportunity
of introducing his own steel products, and in particular his Meteor
Steel, to the metal working industry and, by handing over specimens
of his own steel, of challenging the critical judgment of the «High
School for fine steel work» which the English steel industry was at that
time considered by the whole world to be.
Fischer’s main object in Birmingham was to inspect a steel wire
draw-mill and to ascertain what kinds of dies were used there. He also
wished to find out whether any manufacturer was in a position to
produce a ductile metal similar to silver and equivalent to his own
metal or to pakfong. In the course of his inspection of a wire draw-mill,
Fischer came to the conclusion that the methods he used at Schaffhausen for forging round steel, in conjunction with the method of
drawing, represented the best yet known in this connection. It was on
this occasion that he also saw cast steel rolls provided with iron axles,
and he observed that in hardening these and in hardening coining dies,
processes were used which prevented the products from cracking. He
remarked: «These results, quite irreconcilable with theory, coincide
with those obtained in the treatment of my Meteor Steel.»
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The main problem, however, with which Fischer was concerned was
«to discover whether it would not be possible to lift completely, or at
least largely, with the help of the experience he had himself acquired,
the veil which still lay over the method of producing the allegedly
most remarkable, forgeable cast iron, ductile in both the cold and the
hot state».
He therefore took what he described as «a very important walk,
namely, a walk into a malleable iron factory where the so-called soft
cast iron is made». Through the kind offices of the owners of the
foundry, Fischer was allowed to see everything he wished, so that he
was able to obtain clear information as to the nature of the process and
to fill gaps which had been left by his own previous experiments in this
connection. On that same day, Fischer wrote in his diary that the
insight he had obtained into the malleableizing process would alone
have made his journey to England worth while. On the following day,
he visited two further malleable iron foundries and towards the end
of his journey called once more at the first one in order to have com¬
plete certainty as to the precise type of pig iron used. Fischer was then
in possession of all the knowledge which would have enabled him on
his return to Schaffhausen to take up the manufacture of malleable
cast iron.
Fischer’s stay in Sheffield was devoted, apart from the inspection
of a number of cast steel works and forges, to the visiting of leading
cutlers and grinders. Here again he was particularly anxious to obtain
authoritative opinions on the workability, hardenability and utility of
his Meteor Steel, of which he always took specimens with him in the
form both of small cast ingots and of rough-forged, semi-finished pro¬
ducts. In most cases he had his steel forged on the spot into razor-blades
ready for use. It also happened on several occasions that he visited cutlery
shops, where he asked to be shown some razors. His object in so doing
was to divert the conversation on to their quality and to take the
opportunity of securing an opinion on his own blades he had brought
from Switzerland.
It was a matter of great gratification to Fischer that from all these
experts he received the best and very often most flattering opinions as
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to the quality of his steel and of the razor-blades manufactured there¬
from. A certain Mr. E. Rhodes of Sheffield wrote by way of a testi¬
monial on June 30th, 1825, «that he had produced a few razor-blades
with Mr. Fischer’s steel, which were of very fine quality, extraordinarily
hard and of remarkable composition, thanks to which they retained
their keen edge permanently». When Fischer visited Mr. Rhodes for
the second time, he handed over to him a copy of the «London Journal
for Arts and Sciences» already mentioned, containing the lecture which
Fischer had delivered to the «Helvetic Society for Natural Sciences».
Fischer made himself known as the author of the article and gave
Rhodes a hardened razor-blade. Rhodes had this re-ground and honed
and induced Fischer to go with him to a small barber’s shop and have
himself shaved there. When later on Fischer showed him at his hotel
several very fine razors made in Switzerland from the same steel,
Rhodes was gradually cured of his belief that Sheffield manufacturers
were the razor manufacturers for the whole world. Thus, Fischer’s
Meteor Steel had successfully passed the thorough and critical exami¬
nation of the English steel experts.
Before embarking on his return journey, Fischer took the opportunity
of a stay of several days in London to obtain a clear picture of English
patent law, as he had in mind to patent his Meteor Steel and some
inventions relating to his crucible smelting processes. After having
made himself familiar with the legislation relating to patents and
having secured the advice of experts known to him, he decided,
however, not to carry out his intention. Instead of doing so, he sold
his inventions to English firms who were interested in them. By this
step, Fischer had once again given proof of his skill, proof which should
be all the more appreciated inasmuch as what took place in this case
was an enrichment of the English steel industry by a Continental
metallurgist. The inventions relating to processes were concerned, as
Fischer writes, with «two procedures not yet known in England for the
fabrication of furnaces for smelting pure bar iron and also of the
smelting crucibles necessary therefor».

According to these data, Fischer must therefore have technically
developed his crucible furnaces to such an extent, as early as the 1820’s,
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that the temperature reached in the crucible enabled the low-carbon
wrought iron from the finery fire or puddling furnace to be homogene¬
ously smelted.
In the meantime, Fischer’s sons had completed their scientific studies
and their technical training at their father’s works. It was Fischer’s
intention to entrust them with the exploitation of his inventions and
the manufacture of malleable cast iron abroad. In order to prepare
them for this practical objective, he undertook further journeys to
England, together with his sons, in the years 1826 and 1827 to enable
them also to obtain an insight into the position reached by the English
iron and steel industry. Fischer’s contacts with a large number of scien¬
tific and technical authorities opened the doors of English experimental
stations and of the most important iron and steel works to the sons as
well. We can read in Fischer’s diaries relating to these journeys that his
son, at the smelting house of Mr. Martineau in City Road, London,
«smelted in a furnace designed in accordance with Fischer’s invention,
and in the crucible belonging to it, pure bar iron without addition of
any kind and without deleteriously affecting its ductility and its
property of not being hardened by heating and subsequent quenching
in water».
This note confirms the success achieved by Fischer’s new type of
crucible furnace, by means of which it was possible to smelt very lowcarbon cast steel; it further shows that Fischer’s son had successfully
completed his apprenticeship in his father’s cast steel works.
J. C. Fischer was now at the height of his creative period. Within
what had once been a small mill had grown a factory really remarkable
for its time, a factory whose products had achieved a high reputation
not only on the Continent, but also in England. The production of
crucible-smelted ingot iron had now been added to that of cast steel,
and with a view to profiting himself from the finishing of his cast steel
instead of merely selling it in the form of small ingots or forged bars,
Fischer added to his works at that time a file factory whose products
also achieved an outstanding reputation.
The period from 1825 to 1850 in Fischer’s metallurgical activities is
chiefly notable for the extension to Austria of the exploitation of his
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inventions. After patents had been obtained for the production of his
nickel steel and his malleable cast iron, three of his sons emigrated to
Lower Austria and, at different places, founded two cast steel works
and one malleable iron foundry.
Whilst J. C. Fischer kept his factory in the Mühlental at Schaffhausen within modest limits and devoted himself, apart from the
manufacture of cast steel, almost exclusively to metallurgical develop¬
ment work, his sons carried their father’s reputation abroad. That
Fischer himself derived in Switzerland no advantage from his unveiling
the secret of malleable cast iron manufacture — the production of this
material was not taken up at Schaffhausen until 1862 by his grandson,
Georg Fischer — may be explained by again pointing out Fischer’s
comparative lack of commercial initiative. Nevertheless, the fact is
worthy of being recorded in the history of iron that J. C. Fischer is
responsible for the actual introduction of the industrial production of
malleable cast iron into German-speaking countries, though not for its
introduction on the Continent as a whole. As early as 1818, Baradelle
and Déodor had been successful for the first time since Réaumur in
carrying on this branch of industry on a large scale in France.
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One of the unsolved problems of that time was the manufacture of
castings in steel. The idea of pouring fluid steel into sand moulds and
thus producing steel castings ready for use in the same way as had
been done since the earliest historical times in the case of some nonferrous alloys, and since the early Middle Ages as regards cast iron, is
one which without doubt had preoccupied steel metallurgists since the
invention of cast steel. The demand for structural parts of greater
strength than those made from cast iron and for parts which could not
be manufactured by forging or rolling, was without doubt very great
around the middle of the last century in view of the high degree to
which machine building had developed.
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J. C. Fischer, in the quietness of his somewhat remote Mühlental,
had also concerned himself, at the beginning of the 1840’s, with the
problem of producing complicated castings by pouring liquid steel into
sand moulds. From the fact that twenty years before he had been
successful, simply through the application of special furnace firing
methods, in casting from his crucible furnace even the particularly
hard to melt soft low-carbon bar iron into ingots, it may be concluded
that the difficulties which stood in the way of producing perfect steel
castings lay in another direction. It is now known that the most impor¬
tant factor in solving the problem of manufacturing usable steel
castings lies in the correct choice of the ceramic moulding materials and
in the observance of certain principles connected with moulding tech¬
nique. The high temperature of the steel required a highly refractory
moulding material, and the contraction of the steel in its passage from
the fluid to the solid state demanded especial precautions in regard to
moulding technique. By what means Fischer overcame all those diffi¬
culties, and in particular, what moulding materials he used, are ques¬
tions the answer to which has not been handed down to us.
At all events, it is a fact that before Fischer started on his sixth
journey to England in the summer of 1845 for the purpose of studying
English railways (a scheme for laying down a railway from Basle via
Waldshut and Schaffhausen to Constance was at that time the focus of
interest of Upper Rhine businessmen), he submitted on July 14th, 1845
to a number of gentlemen in Basle various small castings from soft
bar iron. In the absence of other documents from Fischer’s pen, a diary
note should be regarded as proof that J. C. Fischer had smelted lowcarbon wrought iron in his crucible furnace and was able to cast it
into moulds of any design, type and shape. This clearly proves that
the invention of steel casting by Fischer dates from the year 1845. How
greatly Fischer, who was then 72 years old, was himself overjoyed at
his solution of this technically so important problem can be seen from
the fact that he let no opportunity go by to bring the news to the
attention of his friends and acquaintances. Thus, when taking orders
for die steel at the Paris Mint, he submitted samples of «cast soft bar
iron» in the form of a lock plate and a striker for a percusssion musket.
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Fischer also showed the Master of the London Mint, Mr. Brande, whom
he had got to know well on his previous visits, components of a
percussion lock made from cast bar iron. Brande frankly admitted that
such a thing was unknown in England and that he would not have
thought it easily possible.
It goes without saying that Fischer did not fail to call on his friend
Michael Faraday, whose fame as a physicist at the Royal Institute had
progressed to ever greater heights. After an exchange of views on the
electric telegraph, introduced into the service of English railways
about 1838, Faraday examined «with pleasure and interest the cast
pieces of bar iron, including horseshoes which had been worn for a time
by horses and also freshly cast horseshoes, and a striker and lock plate
for a percussion musket». In order to give Faraday a particularly
striking proof of the temperatures which could be reached in his
crucible furnace, Fischer showed Faraday a platinum regulus weighing
about three ounces, which he had smelted from waste platinum in a
particularly highly refractory experimental crucible. Since the melting
point of pure platinum is 1764° C., Fischer must have had at his
disposal even at that time excellent raw materials for the production
of his crucibles, of which he gave Faraday a piece for the latter to make
use of as he wished.
On July 23rd, 1845, Fischer visited the English Patent Office with
a view to securing for himself priority rights in regard to two new
inventions. The first related to «an alloy proper to be mixed and fused
with pig-iron, steel of every description, and also bar or forged or
scrape-iron», and the other «a new way of making Horseshoes, and
also Shoes for all other Kinds of Cattle».
Although at present it is not possible to state which alloy was
referred to in the first case, there is little doubt that the new process for
the manufacture of horseshoes was that of casting in sand moulds, that
is, steel casting. It would, therefore, certainly be well worth while
investigating in detail these applications to the London Patent Office,
and especially so as regards the second application, which would supply
fully conclusive proof of the fact that Fischer had solved the question
of producing steel castings as early as 1845.
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In the following year, 1846, Fischer is still filled with joy and satis¬
faction over his latest invention. This is proved by the various notes
in Fischer’s diary regarding his seventh journey to England, the
instigation to which was given by a letter from Mr. Brande, the
Master of the London Mint. The following is an exact copy of what
Brande wrote to Fischer:
Royal Mint. London, 1st Jan. 1846.
My dear Sir!
We have made some trials with the bar of steel You sent us,
and are well pleased with it. Will You be so good on the receipt
of this to prepare for us two bars of the same quality each
3 inches square, and two bars l1/* inch square, and forward them
to us without delay.
Will You also inform me who are Your London Agents and
to whom I am to pay the amount of our debt to You. I should
also wish to make some arrangement for a further supply of
Your steel, which, if You can furnish of the same quality as the
sample bar and of such sizes as we require, we should use here
in preference to any which I have lately been able to procure.
Pray let me have an immediate answer to this — and if You
should come to London let me see You upon Your arrival here.
Yours faithfully
Tho. Wm. Brande.
The sizes of the bars to use for our common dies are l1/» inch
by l1/., and if You can send us some 3 or 4 bars of that size they
should be immediately tried.
Fischer began his journey in October 1846. On his way, in Karls¬
ruhe, he took the opportunity of a visit to Kessler’s machine works
to show the owner and his engineer a sample of his new steel castings.
This particular specimen was a casting provided with cast-on teeth and
of curved shape. Fischer’s invention was admired by both, because
these machine builders were unaware that low-carbon bar iron could,
like other metals, be cast in moulds without losing its special properties.
On his arrival in England Fischer did not fail, of course, to spread
the good tidings of his invention of steel castings when he was inter36
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a. Portable melting furnaces. The one with its cap b.
blast,
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c. Windpipes for the hot

d. Reservoir of the hot blast which passes from thence through the

pipes e and f in the furnaces,

g. Mantle of castiron through which the flame

of the furnace passes to bake the crucibles h and i for the next fusion,
k. Double tong to take the crucibles out of the furnace when the cap is
removed,

n. Ingot of castiron.

o. Frame of castiron to put the full crucibles

p in when they are taken out of the furnace.

1. A view of the Interior of his caststeel and bariron foundery.
2. A Regulus of Meteor Steel, crystallised at the top.
3. A similar Regulus cut across, to shew the Damast of the interior part.
4. 5, 6 and 7. Bars of the same steel, damaskined on one end.
8 till 13. Two daggers and four razors also damaskined.
14. A Regulus or lumps of very soft cast steel from swiss Iron, destin'd for
rifleguns.
15. A Regulus of cast steel from english scrape iron, partly tilted out to shew
its grain and hardness.
16 till 19. Two crucibles with their lids.
20. A gearwheel cast in sand, from scrapeiron converted into steel by direct
fusion.
21 and 22. Two small ingots of a new alloy, consisting of 2 parts of scrapeiron
and 1 part of copper; very cheap and useful.
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viewing steel experts and other technologists. On his various visits to
the London Mint, he showed Messrs. Brande, Im Thurn, and a certain
Mr. K. and his son, specimens of cast bar iron, «including large toothed
pieces with peculiar curves, the purpose of which was by their rotation
to create from a circular movement a movement in a straight line».
This interview, in the course of which the gentlemen named expressed
their full recognition of Fischer’s invention, must have had, according
to notes made by Fischer, further consequences, because he writes
«that his letters home will have to deal more and more with this
subject». The steel dealer Fenn of London, from whose father Fischer
had bought tools fifty-two years previously, emphasized the fact after
he had seen the samples, «that the ability to cast bar iron was a very
advantageous matter, and was yet unknown in England». Mention
should also be made of Fischer’s visit to the cast steel works and
forging shops of Huntsman, because in the conversations he had there
the novelty of Fischer’s invention is once more emphasized. Huntsman
confirmed «that although there had been much talk in England about
Fischer’s invention of the casting of bar iron, nobody had so far
successfully imitated it».
In view of these various documents, there can be no doubt that
J. C. Fischer had produced steel castings made from soft steel obtained
by the smelting of low-carbon wrought iron in crucibles at least as
early as 1845. Fischer was also able during his joumeyings in England
in the summer of 1845 and the autumn of 1846 to convince himself that
this art was not yet known in that country. This fact is all the more
noteworthy because L. Beck in his «History of Iron» (volume 4 —
pages 280 and 325) reports that in 1824 F. H. W. Needham in London
was investigating the problem of producing steel castings, was manu¬
facturing fair sized castings from crucible steel and had taken out a
patent on his process. However, Needham’s experiments do not seem to
have had much practical importance; they have fallen into oblivion. It
is also to be presumed that the castings, since they were made of cast
steel (tool steel of high carbon content) were too hard and brittle to
be used as reliable components in the building of machines. For this
purpose, as experience has shown, a soft, tough steel is required, which
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at that time could only be smelted in the crucible from low-carbon
wrought iron, a thing which Fischer was the first to do.
The fact that not until thirty or forty years later the production of
steel castings was taken up by J. C. Fischer’s grandson is a proof of the
comparative lack of commercial initiative of the latter’s grandfather.
In this case also, J. C. Fischer had simply satisfied his ambition to
solve a metallurgical problem, and he never made any considerable
deliveries of steel castings.
Fischer’s diaries regarding his two journeys in the years 1845/46,
which are the most valuable sources of information for proving his
priority in the invention of the steel casting process, contain no
references to progress and to development which are worthy of noting
as further milestones in his metallurgical career. The purpose of these
journeys, as far as Fischer was concerned, was primarily to discuss
economic and technical questions relating to the proposed Basle-Schaffhausen-Constance railway with railway experts, and to settle urgent
transactions with the London Mint in regard to further delivery of cast
steel. Fischer’s visit to Mr. Brande, the Master of the Mint, was a
success in every respect because, as proof of the high quality of his
products, he was able to book the fourth order in the course of a year,
and, moreover, from a state institution of the country which was the
cradle of cast steel and in which the greatest iron industry in the world
had its home.
In his notes for the year 1847, Fischer again mentions experiments
in the manufacture of copper alloyed iron in the crucible, but nothing
is stated as to the outcome of the experiments, the properties of the
alloy, or the purpose for which it was to be used. In 1848 he obtained
a patent for this alloy in Austria, and, at the same time, another patent
covering the manufacture of steel castings. It is improbable that his
sons at that time had taken up the production of steel castings. Fischer
was to be honoured for his services to metallurgy in his home country
in 1848, at the Swiss Industrial and Handicrafts Exhibition at Berne,
where his products were awarded the large gold medal and a diploma
of honour.
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When in 1851 the civilized countries of the entire world were
preparing to exhibit their products from the spheres of industry,
handicraft and art at the first World Industry Exhibition in London,
J. C. Fischer was called upon by the Government of the Canton of
Schaffhausen to make his contribution as one of the exhibitors from
Switzerland. The way in which Fischer

fulfilled

the task which

had been imposed upon him, and fulfilled it, as he said, «without
hoping for any success», is preserved for us in a pictorial reproduction
of his exhibition tableau and in a document from his own pen. The
document in question contains Fischer’s supplementary explanations
to the particulars as to his exhibits contained in the official catalogùe
of the Exhibition. These additional particulars were furnished to
Professor Wilson, who was in charge of the arrangements.
The notes, which are couched in English and are in handwriting,
read as follows:
«Supplement to the notices about my articles, mention’d in the
Catalog of the Exhibition of Industry in London.
It would be very presumptuous of the Undersign’d to enter into
a competition with the english Manufacturers of Cast Steel whose
credit in excelling in this branch of Industry is established
everywhere nearly a Century ago, by sending, as he does, such
scanty and unseeming articles to this memorable and unparalle¬
led Exhibition. — It was only at the request of the principal
Members of the Government of the Canton of Schaffhausen,
which, as a winegrowing and agricultural country is but poorly
provided with Manufactures, that at least some signs of Industry
might be given, that he ranged himself among the swiss senders,
and a further excuse he thinks it might be, that Manufacturers
of Cast Steel could have perhaps some interest in getting
acquainted by the Draught of the Interior of his Melting-house,
(join’d to the box containing his articles,) with his Method of
39

producing Cast Steel, invented by him some fourty years ago,
and deviating from the ordinary way, as far as it is come to his
knowledge, even till now. — The advantage which he thought
that might arise from diminishing the Diameter of the crucibles
and increase their number, without enlarging the dimensions of
the furnace in the same proportion, has completely been obtain’d,
and with good coke, no more than 115 pounds are requir’d to
melt 126 pounds of Steel, (each of the six crucibles being charg’d
with 21 pounds,) within about three hours time, whereas, as he
has been told, nearly three times as much fuel must be consum’d
to produce the same quantity of Steel, in the way generally
used. A second advantage, which his Method procures him, as
diminishing the expences of making Cast Steel, is in producing
it directly from the bariron without préalable cementation, of
which process, of course, time and expence is entirely saved; and
a third and also very considerable advantage he has obtained by
the introduction of hot blast, some years ago, into his portable
melting-furnaces, whose construction is far more cheaper than
that of the thickwalled windfurnaces with their high and costly
chimneys, besides the possibility they procure, to carry the
intensity of heat to a degree not attainable by the simple action
of the Atmosphere, so that it has enabled him to melt in one of
his experiment furnaces, constructed upon the same principle
as mention’d above, nearly three ounces of pure Platina to a
perfect lumps or regulus, only under a cover of pulverized glas,
without any other flux whatsoever; which the most distinguish¬
ed Chemists of England, Mr. Faraday at the Royal Institution,
and Mr. Brande at the Royal Mint, who both have seen it, will
attest. —
Being convinced that all sorts of bariron must become of a
good quality, when they are thoroughly refined and purified,
which in the crucible is far more easy than in the hearth or
Puddlingfurnace, (’though even there he thinks it practicable,)
and that furthermore by addition of fluxes or certain metals,
(as the most interesting discoveries of Mr. Faraday with respect
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to the combination of Silver with Steel, and again Aluminum
with Steel have sufficiently proved,) they might still be amelio¬
rated, he was in consequence of this supposition led to the
discovery of his Meteor Steel, which as far as he may be allowed
to judge, is in quality second to none, besides the peculiar pro¬
perty it possesses to shew a fine Damask or what is called
watering on the polished surface when exposed to the action of
acids ; a property which is in high esteem in the eastern countries
of our Globe. —
Pursuing the above mention’d Idea of a posterior refining, he
has also succeeded to his entire satisfaction to convert the offals
of coke iron in one direct fusion into a good, useful, and cheap
sort of Cast Steel, and, in consequence of the different contriv¬
ances alluded to, he is enabled, (notwithstanding a Ton of coke
from St. Etienne near Lyons, which he uses at Schaffhausen for
melting, amounts to £ 3.10 sh = english money) to sell the Meteor
Steel in bars one shilling per pound, the ordinary weldable Cast
Steel in ingots, five pence if large quantities are comanded, and
of the Cast Steel, manufactured from the above mention’d
scrapeiron, the costing price amounts to about three pence a
pound. It is to be understood that all what here is said regards
only his Manufactory at Schaffhausen; in England each Ton of
Steel would cost so much less with respect to the fuel as the
price of coke differs there from that at Schaffhausen, viz.
£ 2.15 sh. Mr. Captain Hale, Engineer at Woolwich, Inventor of
the tangential Congreve-rokets, who visited him two years ago,
and was present at his foundery during the melting and casting
of bariron and Steel, and quite recently Mr. Baird, Engineer at
the Manufactory of Messrs. Robinson, Russel and Co. at Green¬
wich, who puts together a steamboat, furnished by these Gentle¬
men, for Schaffhausen, might perhaps be pleased to give some
further notices that might be wish’d for, which the Undersign’d
suppresses for brievetys sake, thinking himself sufficiently
honoured when this sketch about Cast Steel should be deemed
worthy of some attention, as contributing to the History of this
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useful metal, and concludes with the wish, that choice, quality,
and cheapness of his articles sent to the Exhibition, may in some
manner compensate for bulk, show, or quantity; —
John Conrad Fischer,
Cast Steel and File Manufacturer
at Schaffhausen in Switzerland,
January and May 1851.»
The exhibition tableau sent to London by J.C. Fischer in 1851 is
reproduced after a contemporary drawing on plate X. The picture
which forms the centrepiece of the tableau and is after a copper
engraving by the well known Schaff hausen painter and engraver
Theophil Beck shows the interior of Fischer’s cast steel smelting shop.
From this picture and from Fischer’s supplementary notes to the
contents of the official exhibition catalogue, we obtain for the first
time a concrete idea of the stage which his processing technique had
reached about the middle of the last century. The mobile cylindrical
furnaces were connected with a kind of recuperative system from
which the heated air from the blower passed below the grate of the
crucible furnace, whilst the hot waste gases served not only to heat the
blast, but in addition, before they escaped into the open air, flowed
through a chamber in which the crucibles for the next melt were
preheated. When one examines the exhibits which

surround the

picture, one is struck by the small size of the smelting crucibles and
steel ingots; Fischer himself gives the weight of the latter as only 21 lbs.
It is stated that the small ingots completely or partially forged into
bars are of Meteor Steel, soft cast steel for musket barrels and cast steel
from English scrap iron. The «damascening» of the polished and etched
surfaces mentioned in connection with items 4 to 13 is not properly
recognizable because of the imperfect way they were reproduced in
the original and of defects in the photographic reproduction. It is not
clear what is the truth as regards the alleged damascening of the sur¬
face of the bars and blades forged and polished from Meteor Steel. As
has already been mentioned, the development of a so-called damask
configuration is always dependent on a largely heterogeneous macros42

copie structure in the forging and is therefore dependent on the
presence of a property which is precisely the converse of that which is
the principal characteristic of any high-quality cast steel.
Of interest are the particulars given as to the thermal efficiency
achieved when the crucible furnaces were experimentally operated
with coke which Fischer had obtained from St. Etienne, near Lyons.
According to these particulars, only 115 lbs. of coke were required for
the smelting of 126 lbs. of steel, whereas in the natural-draught fur¬
naces in general use in England, three times this quantity of coke was
consumed. In his notes, Fischer draws attention to the great economic
advantages which his process would offer at the prices for coke in
force in England, and particularly if, as at Schaffhausen, instead of
the expensive blister steel, the cheaper wrought iron were used for
charging the crucibles.
Without doubt, the small tapered toothed wheel in cast steel is one
of the objects of the greatest historical value in Fischer’s list of exhibits.
This toothed wheel is the oldest authenticated example of a structural
part cast from soft steel in a sand mould, in other words, of a steel
casting. According to Fischer’s own statements, the first production of
such and similar castings from soft steel definitely dates back to the
year 1845. Thus, the present firm George Fischer Limited of Schaffhausen could have celebrated two years ago the centenary of the
invention of steel casting in the Miihlental.
Beck’s drawing of Fischer’s smelting shop on the exhibition tableau
is the only picture preserved for posterity which enables us to fami¬
liarize ourselves with the interior arrangement of his workshops. It
must have been made about the middle of the 1840’s, for Fischer
showed this picture to Mr. Huntsman on his visit to England in 1846,
together with two further paintings of parts of his workshops, and in
this connection he wrote in his diary :
«... Mr. Huntsman and his son and daughter looked at the
three paintings for a long time, and in particular at the one which
shows the interior of my steel and bar iron foundry, because of
the picturesqueness of the figures, whose faces are masked as a
precaution against the great heat radiated during pouring, and
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because of the striking light effects. Anything like this has a
great attraction for Englishmen, particularly when it embodies
truth, which is certainly the case in this painting and in the
other two as well.»
Fischer passed in London and at the Exhibition Palace the greater
part of his stay of three weeks in England. This time also he went to
see his old friends Faraday, Im Thurn and Brande, with a view to
discussing scientific, metallurgical and pyrotechnical problems. In the
Exhibition Palace he was particularly interested in the Austrian
section, in which his son Georg, from Hainfeld, was represented by a
collection of the most varied types of files and specimens of cast steel
in bar form, and his son Berthold, from Traisen, by an excellent assort¬
ment of objects in malleable cast iron. The last days of his stay were
used by Fischer chiefly for the purpose of visiting various cast steel
factories and forges in Sheffield. On these occasions, long conversations
with the owners of these works as to the nature of metals in general
and of steel in particular formed the main part of the interview. In
Soho, near Birmingham, he found Boulton and Watt’s steam-engine
factory deserted and empty and partly fallen into ruin. «I should never
have imagined such a rapid change if I had not seen it with my own
eyes. Here, more than in many another place, the inscription ,Sic transit
gloria mundi’ would be apt.»
Fischer returned home plentifully supplied with new ideas, but he
was not destined to bring them to realisation and to profit by them, for
the old man, now nearly eighty, lacked the energetic assistance of the
younger generation. Johann Conrad Fischer’s world became quieter
and quieter, and when he closed his eyes on December 26th, 1854, his
factory, in which he had worked for half a century as an experi¬
menter and as a practical metallurgist, had become a dead place. He
was not to see how, the very next year, the most brilliant metallurgical
invention of the century, Henry Bessemer’s converting process, was to
switch the manufacture of cast steel on to entirely new tracks. Johann
Conrad Fischer’s contributions to the development of the crucible steel
process belong, however, to the imperishable pioneering accomplish¬
ments in the history of cast steel during the first half of the nineteenth
44
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century. The successful manufacture of crucible cast steel by methods
of his own for the first time on the European Continent around the
year 1804, the first manufacture of malleable cast iron in German¬
speaking regions in the year 1828 and the invention of the steel casting
in the year 1845 are inseparably associated with the name of Johann
Conrad Fischer.
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JOHANN

CONRAD

IMPRESSIONS

ON

FISCHER’S
BRITAIN

By his education and environment, Johann Conrad Fischer was
predestined to enter into a definite relationship to England. Reference
has already been made to England’s leading position in the intellectual
life of Europe in the eighteenth century, and also to the influence
which English philosophy exercised on leading personalities in Schaffhausen.
When in the summer of 1794 Fischer sailed from Norway across to
England, the latter country had for over a year been at war with
revolutionary France. Young Fischer was too deeply engrossed in his
professional work to take great interest in warlike events; nevertheless,
in the introduction to his diary, he mentions that only a few weeks
after his sailing past the Dogger Bank, the English Admiral Howe
gained a victory over the French Fleet, which had ventured out into
the North Sea. In the spring of 1795, Fischer returned home and, as a
citizen and soldier, he experienced the long, difficult years of the
revolutionizing of his homeland by the French.
All the countries of the Continent were reduced to French vassal
states, and Switzerland itself became a French protectorate. All on the
Continent who believed in a free future looked towards England, which
country alone stood firm against the apparently almighty ruler of
Europe, the Emperor Napoleon. Nelson’s and Wellington’s victories
were milestones on the road towards the resurrection of independence,
including that of Switzerland. In the reconstruction of Europe at the
Congress of Vienna, England stood up firmly for the right of existence
of the small states and did not content herself with recognizing the
perpetual neutrality of Switzerland, but even gave friendly advice as
to the building up of the Swiss defensive forces which in future were
to become the foundation of that country’s armed neutrality. With
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perfect justice, Fischer could cry out: «Look, Albion’s sun is shining
for us too!» This citizen of a small state became an admirer of the
British Empire.
Fischer’s interest in the English steel industry has already been
discussed in detail. This does not, however, by any means exhaust the
scope of Fischer’s relations with England. He directed his attention to
all spheres of English economy, to English science, to English politics
and in fact to the English people.
At the time when Fischer undertook his journeys to England, his
home town of Schaff hausen was faced with a severe economic crisis,
which extended over the entire first half of the nineteenth century.
Switzerland as a whole was in the initial stages of her industrial
development. England’s start was tremendous, and correspondingly
great were Fischer’s astonishment and enthusiasm. In the year 1777,
James Watt had designed a really efficient steam engine. Since then
this invention had promoted industry, and in particular the iron
industry, to a revolutionary degree. In the year

1810 there were

already five thousand steam engines in operation in England as against
only two hundred in Napoleonic France. English pig iron production
amounted to about five million hundredweights, which was one third
of the entire world production.
«So I see you again,» wrote Fischer in his diary when the English
coast came into view on his journey there in 1826, «you remarkable
island, you mistress of five continents, you of whom I prophetically
wrote at the end of my diary, eleven years ago, when I left the smoking
workshops of the cyclops of your country, the ever increasing activity
of your inhabitants in bringing forth everything necessary to clothe,
feed and maintain mankind, the endless bustle of London and your
roadsteads strewn with ships, that it would not be for the last time.»
In 1829 Fischer summarized his impressions of what Englishmen had
done in the following words: «So to you it is given, I said to myself,
you earnest, energetic and persistent people, from your small piece of
land, your foggy island, to encircle the world with a clasp and to
accumulate on your shores the products of all latitudes and longitudes,
and then by the advantages of commerce and the fruits of your crafts47

men’s diligence to become known, and in fact one could almost say
at home, everywhere.»
In his book «A Shorter History of Science», Dampier describes the
commencement of collaboration between science and technology as the
greatest difference between the nineteenth century and those which
had preceded it. In former centuries inventions and improvements in
the sphere of technology took place independently of science. In fact
they rather showed science the way than constructed on the founda¬
tion of science. The cases in which practice followed the directions of
science were exceptions to the rule at the beginning of the nineteenth
century. For instance, in the sphere of electricity, scientific observa¬
tions led to the invention of the electric telegraph, and Faraday’s
experiments on electro-magnetism to the invention of the dynamo and
to the electrical engineering industry as a whole.
This collaboration between science and technology was observed by
Fischer as early as his first investigatory journey to England in the
year 1814: «In view of the so numerous remarkable objects which I
had the opportunity and good fortune to observe, and in part, to
become fairly familiar with during my short stay in England, I was
involuntarily compelled to remark that the English not only have the
intelligence to use everything which, in the sphere of physics, chemistry
and applied mathematics, can be adapted to the perfecting of industry,
but that more than that, they have the courage to expend very consi¬
derable sums on researches which are almost indispensable for the
achieving of new and useful results, especially in manufacturing, and
the courage to carry through with persistence and endurance that
which they have once begun.»
Fischer was extremely happy at the friendly welcome which he
received at the hands of Faraday, who, instead of taking him to the
visitors’ room, conducted him directly to the laboratory. On the
occasion of his visit in November 1826, Fischer discussed with Faraday
in the laboratory of the Royal Institution the nature of metals. Fischer
expressed the opinion that hydrogen in solid form could play an
important part in metals, whereupon Faraday replied: «I see well you
are a practical man and the simple observations of such ones will do
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often more good to society than all our speculations.» By his remark
as to Fischer’s practical sense, Faraday certainly intended to describe
the intuitive manner in which his guest approached scientific problems,
because Fischer was never practical in a business sense. Thus, for
instance, when he was Director of Mines in Schaffhausen, he remained
true to the charcoal process at a time when in England coal had long
since revolutionized the production of iron. Fischer noted with gratifi¬
cation in 1825 the remark of an Englishman, that charcoal was «a nice,
sweet thing, full of carbon».
It was to his friendship with Faraday and James Watt that Fischer
owed his access to factories and laboratories which were normally
closed to all strangers. Fischer observed everything with such attention
that the entries in his diaries have become a review of the industrial
development of England in the first half of the nineteenth century. In
August 1814, he went through the length and breadth of Birmingham
and was irritated by the broken window panes in the factories, but
was nevertheless glad that, thanks to the absence of these very panes,
he was able to stick his head inside an arms factory, normal access to
which was prevented by the imperative «No Admittance» notice. All
the more hospitably was Fischer received by James Watt in Soho, one
hour distant from Birmingham. James Watt showed Fischer the latest
steam engines and an immense store of the most varied kinds of iron.
«A description», remarks Fischer, «would serve no purpose, for one’s
imagination could not follow it.» James Watt’s admonition not to say
anything to anybody in England about what he had seen, and not to
give anybody letters of recommendation to Watt since they could serve
no useful purpose because nobody really was admitted to his factories,
showed Fischer to what great extent he enjoyed the confidence of the
famous inventor.
Near Leeds, Fischer came across «wagons drawn by steam engines
for the transport of coal». The name «railway» was still unknown to
him. In his diary, Fischer describes the peculiar conveyance to his
fellow-citizens in the following words: «The wagon on which the steam
engine stands is equivalent as to size and shape to a small wine cart
carrying one single barrel, and also has four low wheels completely
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of iron, as have also the coal wagons hitched on behind...» Fischer
received a kind invitation to take a ride, and in order to please him
the engine driver increased the speed. «But I was glad,» remarks
Fischer, «when he reduced speed again because of the obvious danger
of an explosion, for the steam hissed as though half a dozen asthmatic
horses out of breath were pulling us along.» Fischer was extremely
happy to have come across this conveyance, which he described as the
«triumphal chariot of the human intellect».
In the years 1825—1827, Fischer invariably spent the autumn in
England. He followed with extreme interest the building of the Thames
tunnel and of the new iron bridges over the Thames. For him these
creations of engineering were new proofs of «how in this Wonderland
even the extraordinary became ordinary by its mere quantity». «The
longer I stay in England», wrote Fischer in his diary, «the more I regret,
much as I love my fatherland and little as I should wish to be distant
from it for ever, to have passed the finest part of my life in Switzer¬
land’s too cramped conditions.»
In Fischer’s view, the secret of the supremacy which England
enjoyed in all spheres of industry and technology lay in the nature of
the Englishman. Fischer considers these «quiet, persistent islanders»
as the most hard-working people in the world. Only «by the extra¬
ordinary physical diligence and effort into which everywhere the
intellectual element has penetrated and suffused itself» had it been
possible for all these great things to be created.
The English are able to preserve their secrets for decades. That they
are inclined rather to say too little than too much wins them Fischer s
sympathy, for to his meditative nature all loquacity was anathema.
Without asking him his name, people everywhere treated him with
delicacy and kindness. Fischer had every reason to sing the praises of
the Englishman’s good memory for friendship, but in particular he
appreciated the Englishman’s respect for the liberty of his fellow men.
«One moves as freely as in one s own house and everyone respects the
other’s right to be himself.»
Fischer had taken such an active part in public life in his home
town that, in spite of his passionate interest in everything that went
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by the name of industry and technology, he could not fail to observe
the form of the English State. Without going in detail into the features
of English political life, Fischer recognized the right to the free
expression of opinion as a foundation of the English State. «No corner
of the globe is closed to the English; everything is recognized and used;
that which is untenable or harmful is rebuked or overthrown. Because
here the entire, and one might add, truly enlightened nation repre¬
sented by the Press sits permanently in judgment.» Fischer praises the
Englishman’s love of the traditional in public and private life. He
indignantly claims that the Swiss Radicals call these good things which
have come to us from former times «pedantry», and misuse popular
gatherings to arrange for their eradication; these popular gatherings
are then always, to the accompaniment of brass bands, declared to be
of age.
Johann Conrad Fischer sounded the praises of England as long as
he lived, but in spite of this he was not blind to the seamy side of
developments in England. It did not seem to him that the English had
found the «Eldorado of true happiness» in spite of their riches. Life
in his Swiss fatherland, in the delightful valleys or in the free air of
the mountains, seems to him to run in gayer channels than in noisy
England. Fischer was not exactly the kind of man to be influenced by
the social anomalies which spread so extensively in England in the
age of industrial development. With pride he remembered in his advan¬
ced age how, as a journeyman coppersmith, he had studied Euler’s
Algebra after a thirteen-hour working day, and he considered the
wages of English workers to be adequate, at all events higher than at
Schaffhausen. He therefore refrained from engaging English workmen,
for he considered that these cost «a devil of a lot of money». He was
of the opinion that one should in any case be careful not to consider
every Englishman «as synonymous with non plus ultra», for many were
drunkards; on the other hand qualified workmen could make a living
in England. Certainly Fischer again and again remarked that in Eng¬
land those in the higher as well as in the lower positions worked harder
and more persistently than anywhere else. In spite of the most extra¬
ordinary zeal for earning money, the English had not as yet (this remark
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of Fischer’s dates from the year 1851) succeeded in providing the lower
levels of their population with a better lot than the same levels enjoyed
here in Switzerland. «Anyone who has seen the low, dark dwellings of
the workers in English factory towns», says Fischer, «can well imagine
why the English worker’s organizations are exerting such considerable
pressure on economic life.»
Industrialization was accompanied in all European countries by
devastation of the countryside and destruction of the respective coun¬
tries’ artistic heritages.

Fischer had not yet come across these

phenomena in his own country. Schaffhausen at that time was still an
almost untouched town from the Middle Ages and might have been a
model created by the hand of an artist. Fischer criticizes the bad taste
exhibited by the English in their building work and the remarkable
foolishness of erecting factory buildings in Gothic style. The red brick
houses stand row upon row as far as the eye can reach round the towns
of England; Fischer praises Watt’s house, which was built of hewn
stone.
Sometimes the very modest ideas of geography which the islanders
possessed in regard to the Continent aroused Fischer’s irony. When,
on landing at Dover, he informed a customs officer that he came from
Schaffhausen, the official asked him whether English missionaries ever
came to that town. Fischer’s reply that in fact many missionaries came
from England to Switzerland, mostly in coaches drawn by four horses,
but that they never asked for the church, but always for the best hotel,
is said to have caused a certain amount of hilarity.
In the year of the Great Exhibition in London (1851) Fischer felt
himself compelled to warn his compatriots against the siren songs of
the English free traders. The Exhibition, he says, has shown sufficiently
clearly that the English produce themselves almost everything that
counts in world trade, and usually to greater perfection than other
nations. Finally, by the spirit of persistence, diligence and industry
which permeates their people, the English were able, he said, to supply
half the world with their products, but without freedom of trade they
would suffocate. That explained the kind invitation to other nations
to reduce their tariffs ! Switzerland, which had only become a single
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economic area by the introduction of the federal constitution of 1848,
was compelled as one of the smallest and youngest of states to pursue
her own economic policy and to reserve to herself the right to protect
her young industry with import duties.
Johann Conrad Fischer described things English with sympathy,
knowledge of his facts and shrewdness of perception. The fact that a
citizen of a small town on the Upper Rhine was able to produce such
a detailed and informative description of industrial England during
the first half of the nineteenth century may be accounted as one of the
oddities of Schaffhausen history.
Fischer belongs to those rare men in the early years of the industrial
age who, in spite of their enthusiasm for technical progress, did not
lose their appreciation of things of the spirit. The London Exhibition
of 1851, which he visited when he was 79 years old, induced him to
exclaim: «Now it is enough; stop now, human spirit, working like that;
take a rest and enjoy the fruits of your so manifold efforts, for every¬
thing passes away.» Fischer had taken an active and successful part in
the scientific and technical development of six decades, and had never¬
theless remained true to the spirit which speaks from that verse of the
English poet Evelyn which Johann Georg Müller wrote into young
Fischer’s album in the year 1800:
«Living in an age of extraordinary events and revolutions, I have
learned this truth, that all is vanity which is not honest, and that there
is no solid wisdom but in true piety.»
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