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In October 1845, the French writer Honoré de Balzac wrote to his future wife Eve Hanska, who had to go from Heidelberg (Germany) to Naples by France : “ [...] de Strasbourg, le chemin de fer de Strasbourg à Mulhouse te conduire à Mulhouse. A Mulhouse, tu peux faire retenir tes places dans une diligence qui te mènera rapidement à Chalon-sur-Saône. A Chalon-sur-Saône, tu vas par bateau à vapeur à Lyon en peu de temps, et de Lyon à Marseille. Ainsi, nulle voie n’est ni moins chère ni moins rapide. De Heidelberg à Strasbourg, un jour. De Strasbourg à Chalon 2 jours ; de Chalon à Lyon, 1 jour. De Lyon à Marseille 2 jours, total : 6 jours, et peu de dépenses. [...] Votre voyage se fera par les trois modes : chemin de fer, diligence et bateau à vapeur. [...] Je t’envoie la page de brochure sur le service des bateaux à vapeur. Tu vois qu’ils partent à 5h., tous les 1, 11 et 21 du mois
.  ”

His subsequent letters don’t precise if one of the steamboats taken by Mrs Hanska had been manufactured by Schneider et Cie, but it could have been. From 1839 to 1854 indeed, this French society, which ranked among the most important industrial poles of the area, delivered about forty steamboats and tugboats to some companies which were specialized in the traffic on the Rhone and Saone rivers. At the same time, Schneider et Cie provided mechanical equipment and used local means of transport in order to stock its manufactures with raw materials. That is the reason why it took part in the development of passenger transportation on the Rhone and the Saone, before the railway became the most interesting means of transport to join Chalon-sur-Saône to Marseilles.

One of the purposes of this article is to try to determine the exact part that Schneider et Cie played in the Rhone and Saone steam navigation during this period. The Eugène Schneider’s assessments as well as the testimonies of some contemporaries exposed that the firm had arrived in a market which was dominated by English engines, and had soon robbed half of the steamer market of the English contractors. These assertations dated back from the period
 when Schneider (frères) et Cie wanted to prove that the French were as capable as the English of excelling in mechanical constructions (locomotives and steamboats).

1. The general context

The limited partnership Schneider frères et Cie 
 was founded in October 1836 by two brothers, Adolphe (1802-1845) and Eugene (1805-1875) Schneider, in order to run the workshops of Le Creusot. This town lies in Burgundy, in the department of Saône-et-Loire : northwards, it is 200 kilometres away from Paris, and southwards 300 kilometres away from Lyons, the most important town of France after Paris and a very important trading place. The manufacture has been existing since 1782, and several contractors have been managing it until the arrival of the Schneiders. Among the original shareholders, who essentially were owners and persons of independent means, was Abel Petiot, an owner who acted on behalf of and as a proxy for Auguste Guibert older son, constructor of steamboats in Chalon-sur-Saône
.

In 1827, the managers of the moment, the English Manby and Wilson, had built forges with powerful rolling mills : since, it had been a manufacture “ in the English way ”. Thanks to this modernization of the fittings, Manby and Wilson had been able to produce the first French rails. These rails, whose length was about 5 metres and the weight 13.6 kg/m, were destined for the railroad from Saint-Étienne to Lyons, built by the Seguin brothers. They had been carried from Le Creusot to Lyons by the canal du Centre and the Saone. Opened to traffic in three stages between April 1832 and April 1833, this railway was used to convey coal.    

It was the first apparition of the railway in the area of Lyons. But it didn’t still threaten the two main ways of transportation there : road and river navigation. The threat became clearer in 1837, when the Chamber designed a committee which had to propose a bill about the financing of the future railways. This committee established that it was necessary and urgent to build new railroads, because a great disparity lay in the prices of the means of transport in general : 

- from 8 to 12 km/h and 100 centimes by kilometre/ton (km/t) for road ; 

- 3 km/h and 12 centimes by km/t for navigable way ; 

- 40 km/ h and 12 centimes by km/ for railway.

Railroads were indisputably the quickest and the cheapest form of transport. The gouvernment suggested to the Chamber the building of a general network. Nine railroads were identified ; among them, the line Paris-Lyons-Marseilles. Four were judged urgent ; among them two sections of this line, Paris-Lyons and Avignon-Marseilles. This project was rejected, and it was only in 1842 that the Legrand bill was voted and permitted to build the main railroads all over the country
.

The Schneider brothers believed in the future of steam machines. They bought the plant of Le Creusot because they thought it had many assets in this viewpoint, although it had to be modernized. Le Creusot is located 10 kilometres away from the canal du Centre, which joins the Loire river to the Saone, and the Atlantic Ocean to the Mediterranean Sea by the Rhone. And it is located in the economical area of Lyons, a very active town which is served by the Rhone and the Saone and which was naturally intended to become a rail junction of first importance. 

When the Schneider brothers arrived in Le Creusot, the most promising market in the area for mechanics wasn’t the rail equipment (locomotives), but river and sea navigation. The Schneiders had interest to improve the local river navigation : the fall of costs and the rise of speed would favorize their workshops, as long as the rivers would be, with roads, the only means to go from Paris to Lyons and to Marseilles. But the Schneiders weren’t the first contractors to think to steam navigation for the Rhone et the Saone. The first attempts dated back the early 1820’s, but were failures until 1827. The reason was that, at this time, both rivers offered many obstacles in the way of navigation. 

The uncertain beginnings of steam navigation on both rivers (1783-1826)

The Rhone rises in Switzerland and flows into the Mediterranean ; it serves several towns : Lyons, Valence, Montélimar, Avignon, Tarascon, Beaucaire, Arles. It is 812 km long, its basin has a surface of 9,780,000 hectares. Downstream from the confluence of the Saone, its flow is on an average of 550 m3/s and in high water of 2,000 or 2,500 m3/s. It pours into sea 500 or 550 m3/s in low water, 2,200 m3/s in medium water and 10 or 12,000 m3/s during swelling. Its unequal, violent and almost torrential flow often impedes boats from sailing uspstream. In the 1830’s, for 2,500 boats and 150,000 tons of goods which went down, only 1,300 boats and 71,000 tons went against the current ; to tow a convoy of about ten boats required about thirty men and about fifty horses. In general, the towing was frequently interrupted and very slow, from 40 to 45 hours between Arles and Lyons
.

The Saone, a river 455 kilometres long, rises in the Vosges and flows into the Rhone ; among the towns which it serves, Auxonne, Chalon-sur-Saône, Tournus, Mâcon, Lyons. Its basin has a surface area of about 3 million hectares. Its current is generally slow because of the gentle slope of the valley : between the banks of Lyons, its flow is on an average of 60 m3/s in low water, 250 m3/s in medium water and 4,000 m3/s during important swellings. The small depth of its waters during a great part of the year is a not inconsiderable obstacle to navigation. Nevertheless, thanks to the lesser speed of its current, the Saone is more favourable to sailing than the Rhone
.

That’s why the first attempt of steam navigation in the Lyons’ area happened on the Saone. On July 15th, 1783, the French Claude Jouffroy d’Abbans tested a steamboat built in a suburb of Lyons (Vaise) by a local maker, Frèrejean. This boat with paddle wheels, 46 metres long, sailed upstream the Saone during 15 minutes, near Lyons. Jouffroy claimed for a definitive privilege for this boat, but the Academy of Science required another experience on the Seine, that Jouffroy didn’t succeed to realize through lack of money. He just had proved that the river steam navigation was practicable
.     

After this short-lived success, nobody tried the steam sailing on the Saone until 1817, when a tugboat with a wheel abaft was launched. In 1821, the French Compagnie Aynard launched two tugboats to carry goods, each equipped with two English machines (each machine was 14 HP powerful) and with two side by side wheels abaft. This company, renamed Société anonyme de navigation sur la Saône par la vapeur in 1824, founded this same year the Compagnie de la navigation du Rhône par la vapeur, which had as purpose the Rhone sailing downstream and upstream and the transportation of passengers and goods. But both companies disappeared around 1826 because of technical difficulties, especially on the Rhone
.

The boats of these companies looked like the ones that the Americans had been using for 15 years. It was indeed in the United States that the steam navigation had been developped first, because it was vital in this young country, where rivers often have raging currents and are lined with inaccessible banks. In 1787, John Fitch finalized Perseverence, the first steam boat driven by a propeller. Above all, on August 18th, 1807, Robert Fulton (1765-1815) launched in New York City the steamboat Clermont, equipped with an engine from the English Boulton & Watt, and which set out from New York for Albany on the Hudson river. It covered 240 km in 33 hours upstream and in 30 hours downstream. Regular sailings on the Hudson began in September. In the following eight years, Fulton designed 13 more steamboats, including a warship. He established engine works in New Jersey, and except from a second Boulton & Watt engine, his boats were powered by the American engines that he patented in 1809 and 1811. The use of Fulton’s steamboats spread from the Hudson river to the Raritan, Potomac and Mississippi rivers. On the Mississippi, freight costs between New Orleans and Natchez were cut by 25 %.

Edward Church, an American manager who proved the Rhone steam navigation was possible and profitable (1826-1838)

Fulton had many imitators, and among them the Bostonian Edward Church (1779-1845), who met him between 1810 and 1815. Church was appointed to a post of consul in Lorient (France), a town in Brittany along the Atlantic, from 1817 to 1832, but he gave as a pretext that no American ship came in this port to live outside the town. He preferred to travel in several European countries, in order to spread the Fulton’s discoveries and engines. He aimed three countries in particular : France, Switzerland and the United Kingdom
. In this last country, the first steamboat, the Comet of Bell, had been launched on the Clyde river in 1811 ; since that time, the firm Boulton & Watt, of Birmingham dedicated an increasing part of its production to marine engines : 13 % in 1810-1819, 55 % in 1820-1839 and 73 % in the 1840’s
.

In 1818, with his English friends Barnes and Miller, Edward Church founded a shipbuilding yard in La Seyne (in the South of France). In 1823, he made in Geneva the second decisive meeting of his life, François Mathieu, a rich Swiss businessman. Both soon decided to make an important bet : to establish on the Saone and the Rhone a regular service of fluvial navigation. Four months after the railroad from Saint-Etienne to Lyons had been awarded to the Seguin brothers, Church and Mathieu founded in Lyons the Société anonyme de la navigation de la Saône par la vapeur, on October 31rst, 1826. Church was its manager. Its main purpose was the transportation of passengers between Lyons and Chalon-sur-Saône, but the statutes provided for the possibility of transporting goods, towing boats or all other type of navigation on the Saone. This society was quickly nicknamed “ Compagnie des paquebots ” 
.

With its initial capital of one million francs, it made two boats built in 1827 : Church and Mathieu built the hulls, Barnes & Miller, of London, the engines. Thanks to the quality of these boats, the passengers got used to this new means of transport. This success had two consequences. First, the company ordered two supplementary boats in 1828 and in 1832
. Second, its shareholders decided to found, on May 23th, 1829, another society in Lyons, the Compagnie des transports des marchandises sur la Saône par gondoles à vapeur, also called Compagnie des gondoles à vapeur sur la Saône. Its purpose was strictly limited to the transportation of goods and cash between Lyons and Chalon-sur-Saône. The “ steam gondolas ” were built according to a special patent that Church had taken out on July 18th,1827 : 27-metres long, 4.50 metres wide, wooden hull, 14 HP English engine, speed of 11 km/h for 6 tons in calm water. They were inspired by the Hudson steamboats, which were equipped with paddle wheels and with low pressure boilers. The first “ steam gondola ” was tested with success in November 1829
.

Church and Mathieu considered that they had enough tested the Saone navigation and that the moment had come to try the venture on the Rhone. In August 10th, 1829, they registered the statutes of another limited company, the Compagnie des bateaux à vapeur pour la navigation du Rhône. Its purpose was the transport of passengers and goods by steamboats on the Rhone and the Mediterranean as far as the harbour of Marseilles. The first boat, Pionnier [Pioneer], was made of wood. The engine, supplied by Barnes & Miller, had the following features : double, vertical, low pressure, 50 HP. The boat was 39-metres long and 6.10-metres wide, and had a speed of 13 km/h in calm water without loading. It sailed back up the Rhone from Arles to Lyons for the first time on July 1rst, 1829, in 88 hours of running. Two tests were made from Arles to Lyons : each time, the boat went down in 14 h 25. During the first test, it sailed up with a load of 1,500-1,600 quintals in eight days ; during the second trip, it sailed up empty with 50-60 travellers in five days, against a very violent North wind from Avignon to Lyons
. It was the first time that, on the fast flowing and difficult course of the Rhone, a boat sailed which was equipped with an engine similar to the ones that Robert Fulton had elaborated for the deep rivers of North America. 

In June 1830, the company hired as manager Jacques Breittmayer, who, until this date, had managed the Compagnie des paquebots » and the Compagnie des gondoles à vapeur sur la Saône. The company had a great success and ordered four other boats which had the same features the the Pionnier. Because these boats were satisfying, it instituted from 1835 a regular service of steamboats on the Rhone. It was the only company which exploited the Rhone navigation from 1829 to 1837. But its decisive success on this river aroused some vocations. In 1838 and 1839, three companies were founded in order to create services on the Rhone or/and the Saone :

· the Société des Aigles [Eagles] in January 1838. The boat Aigle n°1 was built according to a new system patented by William Evans
.  

· the firm Courrat, Gaillard et Cie, or Société lyonnaise des transports des marchandises et des voyageurs sur le Rhône et la Saône, founded in June 1838 by the Commissionnaires de roulage de Lyon [haulage contractors of Lyons] and some capitalists. Because its first (iron) boat, tested in September 1836 (before the foundation of the firm) was called Papin n° 1, in memory of the French Denis Papin
 (1647-1714), the company was nicknamed “ Compagnie des Papins ”. Its purpose was to establish and to exploit a steamboat service for the return transportation of travellers and goods from Lyons to Marseilles on the Rhone and the Meditterranean, and for the return transport of travellers from Lyons to Chalon-sur-Saône on the Saone
.

· the Compagnie des Sirius, in 1839, which would disappear in 1843
.

· in June 1839, the Compagnie des bateaux à vapeur pour la navigation du Rhône absorbed the Société anonyme de la navigation de la Saône, and became the Compagnie des bateaux à vapeur pour la navigation du Rhône et de ses affluents. The purpose of the new firm was the transportation of passengers and goods on the Rhone and the Mediterranean as far as the harbour of Marseilles, and on the affluent rivers (the Saone for example) and canals
. It was still managed by Jacques Breittmayer, who remained until 1855. The company was also called Jacques Breittmayer et Cie or Compagnie générale de navigation.

2. How to attract customers : the strategy of the Schneider brothers (1839-1844)

In this context, the Schneider brothers adopted a very precised strategy, in three short stages : 

- the recruiting of François Bourdon for his running the mechanical workshops ;

- the opening of shipbuildings in Chalon-sur-Saône ;

- the alliance with a privileged customer, the firm Bonnardel frères & Four.

The recruiting of François Bourdon
On March 2d, 1837, it is to say three months after Eugène Schneider had really taken over the factory of Le Creusot, the Schneider brothers asked François Bourdon (1797-1865) to run the mechanical workshops. At this moment, Bourdon was the best choice, for at least three reasons : the steam navigation was his passion, he had an accurate knowledge of the American techniques and he knew very well Le Creusot.

Bourdon began his career as an associate of his father, who owned barges and mills in Mâcon
. In 1820-1825, he was interested in the steam applications. Partner of his brother Auguste from 1819, he first was authorized to build in Saint-Laurent-de-l’Ain, with the help of a specialized English engineer, a flow mill “ in the English manner ”, it is to say driven by a steam engine of 12 HP high pressure. A part of this engine came from London, the other part from Paris. This experience convinced him that steam engines could noticeably improve the conditions of river navigation and of water trade. He soon established mechanical workshops in order to produce “ fire machines ” and hulls of boats. 

Because American steamships counted, for the generation which came after Robert Fulton, among the key models of French engineers, the French Ministry of Navy and of Colonies had sent in 1822 a maritime engineer, Jean-Baptiste Marestier, in the United States, in order that he studied steamboats and military harbours. In 1824, the Imprimerie royale [Royal Printing Office] published his report, Mémoire sur les bateaux à vapeur des États-Unis d'Amérique, avec un appendice sur diverses machines relatives à la marine. His book became a source of inspiration for French engineers ou contractors (Seguin for example), because it encouraged them to take similar initiatives
. 

Bourdon certainly read this report, which only could reinforced his ideas. In 1824, he took out a patent in which he described the use of one propeller and of two abaft propellers. He didn’t pursue, because of the lack of water depth in the Saone
. At the same time, on July 5th, 1824, he took out a patent for a system of steam touage
. His system used the screw to drive boats forward, according to the principle that had been put in practice for the first time by Fulton. When it had been approved, the Bourdon brothers founded a navigation company. After conclusive testings, they had been organizing a service of steam ascent from November 1826. But they bothered the interests of the powerful haulers’ guild, called Modères or Crocheteurs. These haulers had the monopoly of the touage with men’s arms to sail across Lyons on 8 kilometres, between La Mulatière and the Barbe island (île Barbe), in the breaking point between the Rhone and the Saone. In July 1827, they denounced Bourdon’s system as illegal in the eyes of local police regulation and as dangerous. So Bourdon broke up his company
.

A short time after, he was hired by Manby and Wilson, who ran Le Creusot. He managed the modernization of the forges, in order to build the rails for the railroad from Saint-Etienne to Lyons. In 1833, he decided to go to the United States, because he wanted “ to learn how to work ”, as he would say later, and to see the places that had inspired Fulton, so he could understand his intellectual processes. He was also anxious for discovering the original solutions that the American engineers were elaborating about steam navigation to face the big spaces, the wide beds of rivers, the great distances and the large needs of traffic. He sailed upstream the Hudson, visited Albany, the lake Champlain, the Great Lakes and all the canals which connected them, Buffalo and the Niagara Falls. And he sailed downstream the Mississippi as far as New Orleans. The Schneider brothers appealed to him while he just came back in France. Bourdon accepted their proposal because he could resume his experimentations on the Saone and the Rhone, in the light of the American lessons. 

The opening of shipbuildings in Chalon-sur-Saône 

Le Creusot isn’t well located for the delivery of achieved marine engines. Admittedly, the Schneiders had built a narrow-gauge and horse-drawn railroad between Le Creusot and the canal du Centre, opened in January 1839. The purpose of the 10-kilometres railway was that the blast furnaces of Le Creusot could be supplied with iron ore, and could export coal and the products of the forges. Nevertheless, it was necessary to settle processing workshops near a river. In 1839, Schneider frères et Cie bought a piece of land in Chalon-sur-Saône, 40 kilometres away from Le Creusot, on the Saone’s left bank. There, the Schneiders settled workshops that were dedicated to navigation. 

The town of Chalon is located at the junction of the Saône and of the canal du Centre, and is easily accessible by the waters of Le Havre (Normandy) and of Marseilles. In the north, it lies in the heart of a ramification of many itineraries towards the north, the north-east and the center of France ; in the south, the river traffic is concentrated on the unique Saone-Rhone main road to join the Mediterranean
.

The canal du Centre permitted to transport to Chalon, in an economical way, the iron sheets, the shaped pieces, the machines and the fittings which were made in Le Creusot. The workshops of Chalon were conceived as a logistic relay of Le Creusot, and not as an autonomous entity. Both sites were managed by the same men, Jean Lemonnier for the entire plant (from 1838 to 1853), and Bourdon for the mechanical workshops.    

The canal du Centre had also disadvantages : the navigation was often interrupted for climatic reasons (ice, too low waters...). These interruptions made the arrival of supplies incertain. They obliged Schneider frères et Cie to accumulate almost a year of stock in advance, to immobilize an enormous capital and to loose a total of interests which was sometimes higher than the transport expenses. For the products’ delivery, the delays were undefined and it was necessary to use road, what added up 25 % to the venal value
. 

The alliance with Bonnardel frères & Four

Schneider frères et Cie decided to sell river steamboats at the best moment : the number of companies, potential customers, got increased, the building of the railroad Paris-Lyons-Marseilles in several stretches was going to create temporary needs : to join the terminus of a railway section to the head of the next one, travellers would have to use steamers. The progressive opening of the stretches would narrow and finally almost abolish the outlets. Considering the time that was necessary to build the sections (technical constraints, the hazards of the awardings and so on), the Schneiders knew in 1838 that they had about ten years to benefit from this market, in three ways : order book, local settling (Lyons was an important money market) and advertising.

Therefore they had to make very quickly a name for themselves in this branch. For this, they chose, with Bourdon :

· to favour the Rhone navigation, because it was the most difficult, and the success would have bigger advertising fallouts ;

· to elaborate boats with new technical features that would overwhelm the English companies that delivered the engines (Barnes & Miller for example) ;

· to find a customer who would trust them.

Around 1838, two traditional carriers, Jean Bonnardel (1803-1861) and his brother François, called Francisque (1807-1882), decided to rally steam navigation. Their father had been a craftsman contractor specialized in Rhone transport downstream Lyons, and they had inherited from him the knowledge of a difficult and dangerous river and the mysteries of the bargee craft
. In 1833, Francisque Bonnardel was the first to substitute iron to wood for the hulls ; he was imitated by the companies of Edward Church after this date
. From the 16th century, the Bonnardel family had been dreaming to conquer the Rhone. Jean and Francisque Bonnardel had the same will, and the Schneider brothers too. The arrival of these ones in Le Creusot and their proclaimed wish to compete with the English suppliers in the branch of mechanics, the geographical proximity of their factory and the recruiting of Bourdon, well known in the Rhone area, played maybe a part in the Bonnardel’s “ conversion ”.

In any case, the Bonnardels chose the Schneiders for their two first steamboats, which were for passengers. They let them the absolute choice of the layouts and of the pattern. These boats were Marsouin [Porpoise] and Crocodile, delivered at the end of 1838 or in 1839. They had the same dimensions than the competitors’ boats : 60 metres long, 6 metres wide, 1.20 metres of draught and 80 tons, but they were the first Rhone steamboats that were equipped with French engines. The two tilted machines had a big stroke, had together 80 HP and led directly the wheel shaft. The tube boilers had 3 atmospheres. The boats sailed upstream from Arles to Lyons in 34 hours and consumed as much combustible as the English ones, it is to say 25-30 tons. The difference was that the other boats sailed upstream in 45 hours
.

The Bonnardels were satisfied. Their reconversion, combined with an agressive cost policy, was a success. So they ordered two other boats, Mistral and Sirocco, which were built according to the same plans than Crocodile and Marsouin. They were 66 metres long, 5.7 metres wide, 100 HP and 100 tons, and delivered in 1841. The Bonnardels began to organize, with some difficulties, the hauling between Arles and Marseilles in order to join the Rhone to the Mediterranean. Their orders compelled Bourdon to devote much time to the Chantiers de Chalon for its three important processes : boilermaking, laying-out and assembly of the Rhone boats’ engines
.

If they were satisfied, Bourdon’s efforts weren’t sufficient to attract new customers for Schneider frères et Cie. So, when the Bonnardels, who had officially formed an association with Pierre Four in 1841 (Bonnardel frères & Four), ordered their third “ pair ”, because they carried annually from 2,500 to 3,000 passengers
, Bourdon decided to conceive them differently, all the more that Adolphe Schneider had began in 1841 a political career as member of the town council for Le Creusot and as member of the regional council for Saône-et-Loire ; in 1842, he was elected as deputy for this department, what allowed him to plead the cause of railway at a national level. 

In that purpose, Bourdon examined the structure of the Mississippi’s steamers. They were long and narrow, with supple hull made in riveted iron, moved by powerful engines which were equipped with high pressure boilers (3 HP). They used high pressure engines, reduction in pressure and condensation : the absence of condensers made them less cumbersome for a greater power. They had a great advantage over low pressure engines, whose essential drawback was that weight increased correlatively with power. Other advantage, high pressure engines consumed little steam, thanks to a reduced weight compared with its strength, and it was enough elastic to lend itself to the hull’s deformations. This lightness and this elasticity were adapted to the Rhone shallow draught, which required long, light and easily deformating hulls.

Bourdon submitted his new plans to Bonnardel frères & Four, which accepted. Delivered respectively in 1842 and 1843, Ouragan [Hurricane] and Foudre [Lightning] had important modifications in comparison with Schneider’s precedent steamers. The engine was single, horizontally laid at deck level and invariably connected with this deck. The tube boiler was also reduced to one single body. Therefore the motor weight was notably decreased for the benefit of the loading
. In addition to that, because the interior pipes were big (0.15-metres of diameter) and not very numerous, coal heating didn’t need any artificial ventilation, what improved comfort for passengers
.

Foudre and Ouragan had the expected effect : as their names of fearsome phenomena announced it, they created the event among the local companies
. During the general meeting of Schneider frères et Cie for the 1843 accounting period, Adolphe Schneider said the success of two boats delivered to Bonnardel was so big that two Rhone companies, « compelled to recognize our constructions are superior than their all English materials, got in touch with us in order to modify and to reconstitute their materials » 
. 

If the Bonnardels remained faithful clients, while they ordered two new boats, called Missouri and Mississippi (1844-1845) in homage to the Bourdon’s source of inspiration, Schneider frères et Cie built two boats for other companies : François-Bourdon (1844) and Althen (1845). These boats, which were able to transport passengers, looked like Missouri and Mississippi (horizontal cylinder, expansion and condensation, a 2.50 metres piston stroke), but had improvements in some elements, because Bourdon ever tried to do better and never considered that a product was perfect. There were three of improvements for François-Bourdon and Althen. First, the distribution, previously made through slide valves, was made through valves which were raised by cams which brusquely opened the access of steam. Second, the engine derived its rigidity from the deck in order to transmit the movement to the boat, whose walls didn’t therefore bear any fatigue. At last, the big smokestacks with natural draught were replaced by a small smokestack with forced draught, which was produced by a steam jet in the smoke box
. This kind of boat was light and solid at once.

The steamboat Althen paid a tribute to the agronomist Jean Althen (1709-1794). This one was commissionned by the king Louis XV to introduce a new system for silk cultivation and making. Althen failed, but he tried to cultivate madder in the surroundings of Avignon. It was a great success for the department Vaucluse, which voted in 1821 a commemorative tablet. The madders from Avignon were exported towards Switzerland and Germany by the Rhone, Lyons, the Saone and the Rhone-Rhine canal
. But the exportations began to decrease in 1844-1845, precisely when Althen was delivered (in 1845) and just before his statue was erected in Avignon on the rock of Notre-Dame-des-Dons in 1846.   

The navigation companies weren’t the only customers for steamers. There were also some owners of coal fields, as Paulin Talabot, who had been running the Compagnie du canal de Beaucaire and the Société des mines de La Grand-Combe since the 1830’s. La Grand-Combe was the most important coal field of the South of France. In August 1840, Talabot had opened the railroad Alais-Beaucaire (72 km), a stretch of the railway of Gard. He wanted to reach the Rhone in Beaucaire, in order to join La Grand-Combe with the river, by Alais, so the coals and the products of its smelting works could arrive in Marseilles. The section La Grand-Combe-Alais (17 km) had been achieved in January 1841
. Paulin Talabot ordered to Schneider frères et Cie two steamers, Grand-Combe and Talabot, delivered in 1843 and 1844.

Thanks of his success on the Rhone, François Bourdon made new attempts of touage on the Saone, in Lyons, according to a simpler method than before and so with more success. He built several grapnels, in collaboration with Verpilleux, an engineer of the metallurgical plant of Rive-de-Gier. For the Saone, Schneider frères et Cie delivered, as soon as 1839, the hull of a “ gondola boat ” to the Compagnie des gondoles. Then they launched their first tugboat for the Saone, Griffon
 [Griffin], in 1843, then Vengeur [Revengeful] in 1844. The same year, Papin n° 4 was delivered to the Compagnie des Papins. 

All these successes led Bourdon to modernize the Chantiers de Chalon : in 1839, their equipment was rather primitive (awls-shears manœuvred by hand) ; in 1843, they were extended and equipped with a motor machine and with tools that were mechanically moved (awls-shears, lathes).

3. The apogee then the progressive disengagement of Schneider et Cie for the benefit of railway (1845-1854)
Foudre and Ouragan were delivered while the French Parliament was voting three bills which were crucial for the future of the Rhone and Saone river companies (annex 2) :

· on July 24th, 1843, for a railroad from Avignon to Marseilles, which had to be built within five years ;

· on July 26th, 1844, for a railway from Paris to Lyons through the valleys of Seine, Yonne, Armençon and Saone ;

· the last bill planned the railroad from Lyons to Avignon.

The railroad Avignon-Marseilles was built by Paulin Talabot in four stretches, which were opened to traffic between October 1847 and March 1849. But the line couldn’t be totally effective before it was connected to Lyons, because the conveyance by the Rhone or by road remained essential, which considerably increased the lenght and the cost of transport.

The railway Paris-Lyons was built in six sections, opened to traffic between January 1849 and July 1854. With the opening of the section Dijon-Chalon-sur-Saône, Lyons was 20 hours’ run from Paris. But steamboats were still necessary between Chalon and Lyons until 1854, what required costly transshipment of goods
.

The railroad Lyons-Avignon, which linked up the precedent lines, was built essentially by Paulin Talabot, in two stretches, and opened to traffic between June 1854 and April 1855. Its building was very long because of financial and political ups and downs
. 

The networks of Paris-Lyons and of Lyons-Avignon joined together on October 10th, 1856. It  was at last possible to go from Paris to Marseilles without break in the loading, in 20 hours. Paulin Talabot amalgamated the lines Paris-Lyons and Lyons-Marseilles, and on April 29th, 1857, founded a unique firm, the Compagnie du Paris-Lyon-Méditerranée (PLM).

The last good years (1845-1848)

The first reaction of the river navigation companies was to try to get on with their railway counterparts, especially in 1845. Even Bonnardel frères & Four, which ranked second among the Rhone hauliers, made an agreement with Paulin Talabot as (future) manager of the railway line Lyons-Avignon, on April 19th, 1845. The Bonnardels were ready to sell their firm to Talabot as soon as this line would be opened, and to quit their navigation activities. But the Conseil d’État [Council of State] refused all these agreements, because it considered that the « adversaries » were of unequal value : the first ones were much weaker than the second
. In application of the 37th article of the French code of commerce, which dated back to 1807, a limited company (almost river companies had this status) could exist only with the authorization of the governement, and with its approval for the deed which constituted this company. The Conseil d’État was extremely watchful about the risks of monopoly, what explains that he refused the partnership or the amalgamation between railway and river companies in the Rhone and Saone valleys. 

After this refusal, the steam navigation companies had only one possibility : to take advantage to a maximum of the circumstances, of this race against the time, before the railway lines would be entirely finished. As they needed stronger steamers, they ordered new ones or modified the ones that they already had. For the Rhone, they adopted Foudre and Ouragan as the the new standard. Thereby, their new or reshaped steamers had the features of these boats after 1844, whether Schneider (frères) et Cie were the constructors or not. So the Rhone companies increased the pressure of their steamers and doubled their tonnage
, and the Rhone navigation was sufficient for corn conveyance in 1846 and 1847, when the scarcity of grain in France caused strong importations of Russian corns by Marseilles. Both years were the best of the century for the inland water transport
. 

That’s why in 1848,  Bonnardel frères & Four ordered to Schneider et Cie Océan and Méditerranée for goods conveyance. These steamers  were 110 metres long, and soon lengthened to 133 metres ; they sailed upstream 600 tons from Arles to Lyons in 36 hours of running, with 50 tons of combustible for the return trip
. In the facts, they were the last boats Schneider et Cie made for Bonnardel, except the tugboat Indépendant [Independent] in 1854 and five iron barges at the beginning of the 1850’s. But the ties between both firms had been narrowed at least in January 1847, when the statutes of Schneider frères et Cie had been modified because of Adolphe’s death. At this date, Charlemagne Renouard, owner, who acted on behalf of and as a proxy for Bonnardel frères & Four, owned one share of Schneider et Cie and represented this company by Schneider until 1865
.

The Compagnie des Papins ordered Papin n° 7 in 1846, Papin n° 2 in 1849 (for both, Schneider supplied only engines and boilers), Papin n° 1 in 1847 and Papin n° 10 in 1853. This last one was the longest boat that Schneider ever built for the Rhone navigation between 1839 and 1854 : 140 metres. The Société des Aigles ordered Aigle n° 11. Other companies chose Schneider et Cie for two steamers which celebrated anniversaries : Fulton was launched fourty years after Clermont in New York, and Napoléon fifty years after Napoléon Bonaparte had been elected at the section « Mechanical Arts » of the Academy of Science, on December 25th, 1797. Fulton and Napoléon belonged to the same series : both were 90-metres long, 7-metres wide, 260 HP and 300 tons
.

For the Rhone, Paulin Talabot was a client of Schneider frères et Cie in order to valorize his coal mines of La Grand-Combe. For the Saone, Schneider et Cie got a similar client, Jules Chagot. In 1831, the Chagot family purchased the three quarts of Blanzy coalmines, which lie near Le Creusot ; the last quart belonged to the Perret family. In 1833, a firm was founded to exploited these coalmines ; one of its shareholders was Jules Chagot (1801-1877), who had run Le Creusot around 1818 and in 1836, just before the arrival of the Schneiders. Chagot got associated with Joseph-Marie Perret-Morin, an owner-merchant in Blanzy. On July 12th, 1838, they gave their name to this firm, which became Jules Chagot, Perret-Morin et Cie, with two registered offices, one in Paris and one in Chalon-sur-Saône. Both counted among the first sharehoulders of Schneider frères et Cie in December 1836
. The double management lasted until 1856, when Perret-Morin died. 

In order to reinforce the competitiveness of Blanzy coals and to widen their market, Chagot and Perret-Morin founded from the beginning an important firm of inland water transport, which transported the coal from Blanzy. In 1877, when Chagot died, this firm possessed six steam tugboats and more than 400 river or canal boats. Thanks to this fleet, Jules Chagot, Perret-Morin et Cie extended very quickly the circle of its commercial relations as far as Paris, Lyons, Nantes (along the Atlantic Ocean) and Mulhouse 
. In 1846, it ordered to Schneider et Cie a steamer, logically called Blanzy n° 1 ; then followed the steamboat Blanzy n° 2 in 1853 and the tugboat Blanzy n° 2 in 1854. In 1853, some borings confirmed that the coal mine exploitations of Le Creusot and Blanzy were only the fragments of a vast coal field. In 1857, Schneider et Cie signed a deal with the Société des mines de Blanzy : it foresaw to join Le Creusot to Blanzy by railroad
. 

Except Jules Chagot, Schneider et Cie had other clients for the Saone. It made steamers : Tonnant [Thundering] (1846), Bourdon
 and École [School] (1848) and tugboats : Ville-d’Autun and Ville-de-Mâcon. In return, grapnels weren’t exclusively meant for the Saone : in 1848, it built four grapnels for the Rhone. All the grapnels had the name of a town which was served by the Rhone or the Saone : Ville-d’Arles, Ville-de-Beaucaire, Ville-de-Valence, and so on
. 

The withdrawal of Schneider et Cie (1849-1854)

After 1848, Schneider et Cie began to disengage itself from this market, because it wanted to be able to face locomotives’ orders, thanks to new workshops conceived by François Bourdon, opened in 1846 and entirely devoted to locomotives. Its manufactures were in the heart of the geographical area which was concerned by the railway plans. Eugène, who had until 1848 the same electoral mandates than Adolphe, was one of the local ironmasters who supported Paulin Talabot. This one became concessionnaire of three lines successively : the Avignon-Marseilles in 1843, the Lyons-Avignon in 1852 and the Paris-Lyons in 1856. In 1853, Eugène Schneider decided to expand the activities of the Chantiers de Chalon to iron bridges ; his first client was the Compagnie du Lyon-Avignon for a bridge in Lyons (district of Vaise). As soon as the PLM had been created in 1857, Eugène Schneider came into its board of directors and became its vice-chairman. Logically, the PLM became one of his privileged customers for bridges, as it already was for locomotives.     

From 1849, the rythm of delivery for steamers and tugboats for the Rhone and the Saone got slower and stopped in 1854. Their last important client was the society Gérin, Bouillon, Abel, Clerc et Cie, founded by some salt sellers on December 8th, 1853, in order to transport passengers and goods (particularly salt) on the Rhone and the Mediterranean between Marseilles and Arles. This firm brought four boats, all built by Schneider et Cie : Fulton, François-Bourdon, Le Creusot n° 2 and Le Creusot n° 1
. Even if he was on the point of abandoning fluvial constructions, Eugène Schneider was pleased to show his steamers during the first World Fair in 1851, all the more because it happened in London. And his firm was distinguished for them. Le Creusot n° 1 and Le Creusot n° 2, delivered in 1853 and 1852, were a farewell from the firm to this kind of production for the Saone and Rhone areas. Given that steamers had a long life except serious damages
, it was a way to guarantee the fame of Schneider’s main plant.

François Bourdon didn’t wait for the end of this kind of production and left Schneider et Cie in 1852. He went to Marseilles, where he took over the technical running of the workshops of baron Taylor
, and stayed there until his death in 1865. He built engines for maritime ships and invented many improvements for the equipement of the harbour of Marseilles.

As for the river companies during the same period, they lastly had to face the decline of their activity. The completion of the section Chalon-Lyons in 1854 led them to reform radically their strategy, except the Bonnardels which stayed apart. These ones took a great care of their fleet. For lack of sufficient activity, they couldn’t have new boats, so they were very concerned with maintaining their existing fleet in good state and to adapt it according to the needs of the market. We can see the effects of this policy thanks to the local mining engineer who appraised their materials in 1863
. At this date, Francisque Bonnardel
 still owned the eleven steamers and the five iron barges built by Schneider since 1839. On the eleven steamers : 

- three had been entirely changed. Crocodile had received a new engine and a new boiler (250 HP). Sirocco and Mistral, which originally had two engines of 120 HP each, had been equipped with a unique engine, and lengthened of 78 metres.

- eight had their structures partially changed. The hull of Marsouin had been changed in order that it would be capable of sea service between Arles and Marseilles. Ouragan and Foudre had been lengthened of 20 metres. The cylinders of Mississippi and Missouri had been brought from 1.40 metres to 1.60 metres. Océan and Méditerranée had been lengthened of 40 metres, and the 1.60-metres cylinder replaced by a 2-metres one, what had increased the engine power and the tonnage. At last, Indépendant had received new boilers.

Nevertheless, sign of the crisis of the Rhone and Saone steam navigation, only Sirocco, Mistral, Mississippi and Missouri
 were really running in 1863. Crocodile, Marsouin, Océan and Méditerranée were unemployed. The report doesn’t precise the status of the other steamers
.

The other river companies thought that their amalgamation would allow considerable savings on the overheads. On October 20th, 1855, several companies merged their exploitation services with the Compagnie générale de navigation (CGN) : the Société des Aigles, the Compagnie anonyme des bateaux pour la navigation à vapeur et ses affluents, and so on
. On November 24th, 1855, it was the turn of Gérin, Bouillon, Abel, Clerc et Cie, and on September 17th 1856, of the Compagnie des Papins
. The Bonnardels didn’t joint them ; they wanted to be independent : as soon as 1853, the tugboat Indépendant showed their wish not to take part in the approaching merger trend.

The Compagnie générale de navigation stabilized its limits in 1856. Its new statutes were approved on December 15th, 1857 ; its purpose was the transportation of passengers and goods on rivers, canals, lakes and sea, in France and abroad, particularly on the Rhone and the Saone, with the help of steamboats, sailships, or by road. It then possessed a fleet of 46 steamers, among them 2 seaships and 3 sea tugboats
. In 1857, the steamers of the CGN built by Schneider (partly or totally) were allocated in the following manner :

- for the service from Lyons to Arles (on the Rhone), Althen, Napoléon, Phénix and Le Creusot n° 1 ;

- for the service from Lyons to Beaucaire (on the Saone), Dragon, Bourdon and Papin n° 1;

- for the service from Lyons to Chalon (on the Saone), Hélice n° 1
.

Despite these amalgamations, the Compagnie générale de navigation saw its activity decline. It was compelled to ask the help of Francisque Bonnardel. On September 7th, 1863, this one took possession of the company, which kept its corporate name
. The evaluation report of the mining engineer, quoted before for the Bonnardel’s fleet, shows that the other companies didn’t care as much as Bonnardel frères & Four did. We observe indeed the following situation for the Schneider boats which now belonged to the Compagnie générale de navigation :   

- six boats had their structures partially changed. Althen and Phénix had been lengthened of 50 metres and their boilers repaired in 1863 for a more economical running. Napoléon had been lengthened of 45 metres and repaired. Neptune had been changed in a sea tugboat and largely mended at the beginning of 1863. Fulton had been lengthened of 40 metres and its hull entirely repaired. Papin n° 2 had been lengthened of 40 metres, its boiler developped and the 1.40-metres cylinder brought to 1.60 metres.

- two steamers had been only lengthened of 30 metres : Papin n° 7 and Papin n° 1. 

- five steamers didn’t still have any mending or modification : Papin n° 6, Dragon, Hélice n° 1,Le Creusot n° 1 and Bourdon
.

Unlike Bonnardel, no company had entirely changed the structure of certain steamers.

Conclusion

After 1854, Schneider et Cie went on building steamers and tugboats, but exclusively for foreign customers from Italy, Egypt, Russia and so on. It is only in 1875, in 1885 and from 1893 to 1908 that it renewed the production of Rhone toueurs and tugboats, for two old clients. On the one side, the Société des mines de Blanzy (former Jules Chagot, Perret-Morin et Cie) with a tugboat in 1875 (Blanzy n° 3) and in 1885 (Perret-Morin, in memory of the late joint owner of the society). On the other side, Jean-Marie Bonnardel (1848-1924), who had succeeded his father Francisque at the head of the CGN and carried on the merger trend : les Gladiateurs in 1887, the Société d’études du touage in 1892 and the Compagnie Havre-Paris-Lyon. This last takeover led to the transformation of the corporate name in Compagnie générale de navigation Havre-Paris-Lyon-Marseille, or Compagnie HPLM, which exploited the entire river network from the English Channel to the Mediterranean
. For the Compagnie HPLM, Schneider et Cie built many small boats for touage (10 in 1893 and 4 in 1896) and tugboats (4 in 1895, 2 in 1898 and 2 in 1908).

The buckle was buckled : Schneider et Cie had began and finished its French adventure in river steam navigation with the Bonnardels. Thanks to their confidence, François Bourdon had be able to bring important improvements to the Rhone and Saone steam navigation ; two steamers paid homage to him during the time he ran Le Creusot and Chalon : François-Bourdon for the Rhone in 1844 and Bourdon for the Saone in 1848. In ten years (1838-1848), the length and the speed of the Schneider’s steamboats had doubled, their power almost quadrupled, and their loading (with an unchanged draught) had been almost multiplied by eight. All these improvements had led to sensible savings of time, particularly for the sailing upstream, and markedly reduced the transport costs : they were divided by five between Arles and Lyons
. 

In 1847, Schneider’s steamers conveyed 300-350 tons in 30 hours, with the same draught than before, and without higher expenses and charges fot a complete trip than the English steamers. One of the reasons which had worked the most towars these results was the decreasing of weight by HP : 810, 662, 587, 444, 429, 393 then 373, including boilers, engines, wheels and accessories
. Schneider (frères) et Cie had won its bet : the firm had benefited to a maximum of the river steam navigation market, between its foundation and the completion of the railway from Paris to Marseilles. Steamers, tugboats and grapnels had partly enabled that it was reputed to be anxious of technical progress and of quality, what was important in the branch of mechanics. 

Annex 1. Chronology of the construction of the line Paris-Lyons-Avignon-Marseilles.

Paris
(
(

44 km. 2d section of the Paris-Lyons line, opened on August 12th, 1849

(
Melun

(
(   

35 km. 1rst section of the Paris-Lyons line, opened on January 3th, 1849

(
Montereau

(
(

117 km. 2d section of the Paris-Lyons line, opened on August 12th, 1849

(
Tonnerre

(
(

118 km. 4rth section of the Paris-Lyons line, opened on June 1851

(
Dijon

(
(

68 km. 3rd section of the Paris-Lyons line, opened on September 1rst, 1849

(
Chalon-sur-Saone 

(
(

124 km. 5th section of the Paris-Lyons line, opened on July 1854

(
Lyons-Vaise

Lyons-Guillotière
(
(

88 km. 2d section of the Lyons-Avignon line, opened on April 16th, 1855

(
Valence

(
(

142 km. 1rst section of the Lyons-Avignon line, opened on June 29th, 1854

(
Avignon
(
(

5 km. 4rth section of the Avignon-Marseilles line, opened on March 5th, 1849


(
Rognonas 

(
(

67 km. 1rst section of the Avignon-Marseille line, opened on October 18th, 1847

(
Saint-Chamas

(
(

30 km. 2d section of the Avignon-Marseilles line, opened on November 5th, 1847

(
Pas-des-Lanciers (entry into the tunnel de la Nerthe)

(
(

18 km. 3rd section of the Avignon-Marseilles line, opened on January 1848

(
Marseilles

Annex 2. List of the steamboats built by Schneider [frères] et Cie for navigation on the Rhone and the Saone (1839-1854). 

Source materials : 

- Centre historique des Archives nationales, F12 6769
- Schneider et Cie, Chantiers de Chalon-sur-Saône. Constructions navales. Paris : Imprimerie générale Lahure, [vers 1911-1912], p. 1-6. 

- Gabriel Boutmy and Eugène Flachat, “ Notice sur François Bourdon ”, Mémoires et comptes rendus des travaux de la Société des ingénieurs civils, 4ème trimestre 1865, p. 520-529.

1839 

1 gondola boat for the Saone

1 boat for the Saone (the Citis)

Crocodile and Marsouin [Porpoise]

1840-1841

Mistral and Sirocco for the Rhone

1842

Ouragan [Hurricane] for the Rhone

Dragon for the Rhone

1843

Foudre [Lightning] for the Rhone

1844

Mississippi and Missouri for the Rhone

Grand-Combe for the Rhone

Papin n° 4 for the Saone

François-Bourdon for the Rhone

Vengeur [Revengeful] for the Saone

1845

Althen for the Rhone

1846

Tonnant [Thundering] for the Saone

Blanzy n° 1 for the Saone

Papin n° 7 for the Rhone (only engines and boilers)

Aigle n° 11 [Eagle] for the Rhone

1847

Napoléon for the Rhone 

Fulton for the Rhone

Neptune for the Rhone

Papin n° 1 for the Rhone

Océan for the Rhone

1848 

4 grapnels for the Rhone

Méditerranée for the Rhone

Bourdon for the Saone

Ecole [School] for the Saone

1849

Papin n° 2 (only engines and boilers)

1851

Hélice n° 1
1852

Crocodile for the Rhone

Le Creusot n° 2 for the Rhone

1853

Blanzy n° 2 for the Saone

Le Porteur [Porter] for the Saone

Papin n° 10 for the Rhone

Le Creusot n° 1 for the Rhone

1854

Le Correspondant [Correspondent] for the Saone

L’Indépendant [Independent] for the Rhone

1 accelerated boat for the canal du Centre
1 tugboat Blanzy n° 2 for the Saone
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