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PREFACE

In the first half of the nineteenth century, the French
showed how a second class naval power could compete against a
rival who had overwhelming naval superiority. In 1815, having
been defeated in the Napoleonic Wars, France was hopelessly out-
numbered at sea, with 71 ships of the line to 214 for Britain. By
the mid-1850's she was still inferior in numbers of capital ships,
but she had precipitated two war scares in England (in 1844 and
1852) and was being treated by the English as an equal in a major
maritime undertaking, the Crimean War.

France met the English naval challenge to a large extent
by aggressively acquiring the technology of the new industrial age
and making innovative use of it. In doing so, she started what
has become an important trend. In the 1880's, the U.S. Navy began
to build its new fleet only after sending technical missions to
Europe and importing some key technologies, notably the manufac-
ture of large guns, armor, and steel. At the end of the nine-
teenth century, the Japanese navy got its start by acquiring tech-
nology from European firms and naval missions, then copying and
improving it. The trend continues today: recently the American
people were reminded of the importance of technology transfer by
the revelation that the Soviet navy was making new, quieter
propellers for its nuclear submarines with machinery and computer

technology acquired from firms in Norway and Japan.
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The technological advantage at the beginning of the nine-
teenth century lay with Britain. In the eighteenth century the
English had begun to combine their engineering talent with large
amounts of investment capital and an extensive trade network to
generating a burgeoning industrial revolution. Their growing in-
dustries continuously demanded new technology and were numerous
and strong enough to reward successful inventors with a large
market. The Royal Navy often found itself in the fortunate posi-
tion of being able to buy the latest technology on the domestic
market without participating in the development process or paying
development costs.

Technological development in most other countries during
these years was much slower, inhibited by relatively small
domestic markets and by strong English competition. Navies in
these countries found that they could not rely on their national
economies or on free market forces to generate a dependable
domestic source of new technology and to sustain an adequate level
of technological innovation. They did enjoy one opportunity, how-
ever. Early in the nineteenth century the English adopted an al-
most total free trade policy, and they not only allowed but even
encouraged the export of their latest technology to anyone who
would pay.

Almost immediately after the Napoleonic Wars, some key
French naval leaders realized that, if the navy was to get new
technology, it would have to do so on its own. They also per-

ceived that steam propulsion, then still in its infancy, might
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ultimately revolutionize naval warfare. 1In 1818, with the con-
struction of two colonial steamers, Voyageur and Africain, French
naval officials took the first step in what became a concerted
campaign to introduce steam technology into the French fleet and
make it militarily significant. They encountered many problems,
iﬁcluding inadequate naval budgets, the primitive state of French
industry, French tariff policies, and opposition by elements
within the navy. They persisted, however, and ultimately achieved
a large degree of success. In 1843 the trials of the paddle
frigate Labrador demonstrated that French factories could build
steam machinery as good as any built in England. In 1852 the tri-
als of the fast steam battleship Napoléon demonstrated that French
engineers could be even more innovative than the English in using
the new technology to enhance sea power.

To understand the process by which the French navy
mastered steam technology, it is not essential to understand most
of the mechanical details of steam engines and warships. It is
useful, however, to understand the overall structure of sail and
steam navies in this period. Sail navies were organized according
to a rating structure--a graduated scale of ship classes in the
fleet. At the top of the scale were the sailing ships of the
line, ships with two or three covered gun batteries. (These are
referred to here as battleships, for such was their function.) 1In
the French navy in 1815 there were three types: a 120-gun three-
decker, an 80-gun two-decker, and a 74-gun two-decker. Nearly all

of these were built on standard@ plans developed during the 1780's



by a French naval constructor, Baron Sané. Below the battleships
came the frigates, with one covered gun battery and a total of
some forty or fifty guns. They were classified according to the
caliber of their guns, although in 1815 nearly all frigates were
of the 18-pounder type. Next came the largest corvettes, minia-
ture frigates with covered gun batteries and up to thirty guns.
Ships with covered gun batteries were regarded as the true com-
batant units of a navy, for use either in a fleet or as indepen-
dent cruisers.

Navies also included smaller classes with all their guns
in the open on the weather deck. These were used for cruising or
for carrying messages. Because of this last mission, many of them
and their steam successors were given the functional classifica-
tion of "avisos" or advice-ships. The largest of these were open-
battery corvettes with about twenty guns and three masts. They
were followed by twenty- and ten-gun brigs, relatively standard
types with two masts, and by a wide variety of types with less
than ten guns. Sailing ships thus ranged from 120 guns to under
ten guns, with the main types spaced along the scale at intervals
of roughly ten guns.

The distinctive feature of the steam navy was the use of
horsepower to classify ships. The steam navy eventually included
a number of types which, in imitation of sailing ships, were
called steam frigates, corvettes, and avisos. These types, how-
ever, were distinguished not by their configuration but by the

power of their engines. The theoretical or "nominal" power of an
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early steam engine was derived from a formula based to a large ex-
tent on the volume of the engine's cylinder. This formula assumed
the use of low pressure steam (barely over one atmosphere). Dur-
ing the period discussed here, marine engines were practically all
of the low-pressure type developed by Watt, generally with two
cylinders working independently of each other to drive a common
shaft. For these, nominal horsepower was a good indication of
engine size, and therefore the size and military potential of the
ship. 1In the French navy in the 1840's steam frigates varied from
650 to 450 horsepower, large corvettes from 400 to 320 horsepower,
small corvettes from 300 to 220 horsepower, and large avisos from
200 to 160 horsepower.

These horsepower figures seem ludicrously low, but one
must remember that these were still the early days of steam and
that these engines were among the largest then in existence. At
the conclusion of the period covered here, the largest steam
engines ashore or afloat were barely 1,000 horsepower. The
achievements of that day must be measured against contemporary ef-
forts rather than the 280,000 horsepower of the largest modern
aircraft carriers.

Studies like this are not completed without a lot of as-
sistance and support. I would like to thank MM. J. Audouy, head
of the French naval archives at the time this research was con-
ducted, J.-P. Busson, then head of the French naval library and
now head of the archives, and their assistants in the Service His-

torique de la Marine for introducing me to French naval records
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and for makingiavailable to me much of the material used in this
work. I would‘also like to thank the staffs of the Archives Na-
tionales in Paris and the Public Record Office in London for
providing muchjvaluable material. Finally I offer my thanks and
sincere appreciation to Professors William H. McNeill, Peter

Novick, and F. Gregory Campbell of the University of Chicago for

their assistance and guidance during the preparation of this work.
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CHAPTER I

THE NAVAL PROBLEM AFTER 1815 AND THE SEARCH
FOR A CONVENTIONAL SOLUTION
. Almost as soon as the Napoleonic Wars were over, the

French navy began to make the policy decisions that would guide
it in building its postwar fleet. It revised its strategic
views on the types of naval wars that it should be prepared to
fight, and it made a number of changes in the characteristics
of the ships that were to fight those wars. It then embodied
these decisions into a formal naval program, which remained the
basis for French naval planning until steam technology entered
the battle fleet in the 1850's.,

The French navy emerged from the Napoleonic wars in
1815 convinced that France would never be the world's greatest
naval power, at least not in the foreseeable future. This was
clear from the determination with which the British had defended
their lead during the war and the results at the end of it: 71
French ships of the line faced 214 British ones after the

1
execution of the treaties of 1814,

1
French figure valid for 1 January 1815 from Annales
Maritimes et Coloniales (hereafter cited as Ann. Mar.), no. 10

(1619), p. 666; and Archives Nationales, Archives de la Marine,
BB5-11. (Hereafter material from the French naval archives will
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The problem for the French was thus how to be number

- two at sea--how to make seapower work to their advantage without

having the world's largest navy. This problem is as difficult
as it is important, and no generally satisfactory answer has
ever been found. Efforts to resolve it have usually fallen in
one of two categories: reiiance on a new technological innova-
tion (such as the submarine) to offset the opponent's numbers
and strength in conventional forces, or redistribution of
conventional forces geographically and numerically ﬁo concentrate
against the opponent's weak points (as in the case of cruiser
warfare against commerce). _In 1815 no technological alternative
to the sail line-of-battle ship was in sight, and the French
navy thus concentrated in its immediate postwar planning on
solutions using essentially conventional forces.

The lessons of the war suggested the general direction
that future French naval policy should follow. The main lesson
was seen to be the futility of big fieet actions. Most of the
encounters between French and British battle fleets in the war
had been disasters for the French, and the crushing British
superiority in numbers of line-of-battle ships at the end of

the war was an additional deterrent to continued reliance on

be cited by custodian: Archives Nationales, Paris (A.N.) or
Archives du Service Historique de la Marine, Vincennes QA.M.),
and the call number, which includes the prefix "Marine,")
British figure, also for 1 January 1815, from William James,
The Naval History of Great Britain from the Declaration of War

by France in 1793 to the Accession of George IV, 6 vols. (London,
1637), vol. b, abstract no. 23. -
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.the battle line. However the results of the war did not suggest

that France should carry this idea to its extreme and abolish
the battle line alfogether: France still ﬁad seventy-one battle-
ships which, while no match for the English, were more than
enough to overcome any other maritime power. In addition, tﬁe
very existence of this expensive materiel; with the dockyards

and stockpiles of supplies to support it, was a strong reason
for its retention, for if these resources had been dispersed,
most of their monetary value would have disappeared in sheer
waste, A final argument against radical change was the condition
of the French budget, which simply could not support the cost of
scrapping one fleet and buiiding another. Besides coping with
economic crises after the war, the government had to pay a large

indemnity to the Allies, who occupied parts of France until it

" was paid. Before this all other needs paled, and the navy

T . e e .

budget was repeatedly slashed, until in 1819 it was inadequate
even to prevent the deterioration of the existing materiel,

The situation was not entirely unfavorable, however,
for the events of the war also suggested a way out of the navy's
dilemma. For most of the war the French battle line had been
ipactive,.blockaded in port by superior British forces, but

French frigates had frequently been able to evade the blockaders

Lieutenant de vaisseau Quérat, "Le Ministeére Portal
(29 decembre 1818-12 décembre 1821)" (Thesis, Ecole de Guerre
Navale, 1936-37), pp. 5-9; Pierre-Barth€lemy d'Albaredes Portal,
Meémoires du baron Portal, contenant ses plans d'organisation de
la puissance navale de la France (Paris, 1046), pp. 31-33.

~ A v . . o Pematmt  on e . v eeea . . — s .5 - = g e =3 = S e ® m o
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‘and achieve considerable success aé commerce raiders. After
Trafalgar, increased emphasis had been‘put on commerce raiding
by frigates, and after the war this was regarded as 6ne of the
more successful campaigns undertaken by the Navy. Many felt
that it would have been eéen more effective if it had been
adopted at the beginning of the war instead of towards the end,
and if the navy had not continued to pour much of its resources
into construction of ships of the line, especially at Antwerp,
right up to 1814. The results of the war suggested to many
that frigates should have a greater part in future naval planning.
An additional advantage to frigates was that, in this
cétegory, the problem of British numerical'superiérity was not
insurmountable. The Americans during the war of 1812 had shown
how to overcome this problem--they did not try to compete in
numbers, but built their frigates larger and stronger than the
standard British (and French) models. Thus, while the latter
carried 18-pounder guns, many of the American frigates carried
2l4-pounders, in hulls that were bigger and more solidly built
than their European counterparts. The striking success of the
American ships forced the British to order their frigate captains
not to accept combat with American frigates, and to build a new
class of 2U-pounder frigatés that could match the American ships.
The French also wanted to be able to stand up to American
frigates if need be, but their main interest in the new situation
was the opportunity that it provided them in their competition

with England, for instead of contending with a British lead of
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over a hundred up-to-date frigates, they would be able to

start afresh at a state of near equality with their rivals.

Postwar Programs, 1815-1820

For its day-to-day activities in the years immediately
after the war, the navy set for itself only the most limited
objectives: to protect French commerce and fisheries, to frain
at least some of its officers and men at sea, and to combat the
deterioration of the ships laid up in reserve.l' But even in
this period of deepest austerity it began planning for the future.
The first step was to learn as much aé possible from its :success-
ful rival across the Channel. In the years immediately after
the war, large numbers of Frenchmen visited England, and the
-Navy participated in the movement. The best known of the Navy's
travelers was Charles Dupin, who, since graduating from the
Ecole Polytecgnique in 1803, had simultaneously pursued two
" careers, one as an officer in the Naval Construction Corps and
one as a prominent theoretical scientist. Assigned by the
Restoration government to take charge of construction work at
. the moribund Dunkirk dockyard, he got permission to make an
- extensive series of @isits to England, in order to study the
bases of British maritime strength, notably her navy, army,
commerce and colonies. He and his compétriots studied practically
every aspect 6f British life, but also brought back quantities
of very specific technical naval information, on such matters as

the new techniques of framing for ships, the new round sterns

lpnn. Mar., no. 4 (1816), p. k2.
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and full bows being fitted to British warships, machinery for
making rigging and iron fittings for ships, steam engines for
dredging harbors, and details on the new class of large British
frigates.l

At the same time the Ministry of Marine began to tackle
the problem of determining the size and shape of the fleet of
the future. In August 1817 the minister appointed a commission
of senior naval officers to study the problem, and it was decided
to fix the size of the navy at fifty ships of the line and fifty
frigates.2 This already involved a change in the ratio between
battleships and frigates, for at that time the navy had sixty-
eight of the line and thirty-eight frigates afloat or building.
In October 1817 a new minister presented to the cabinet a pro-
posal for a secret ordinance to implement a long-range program
based on a report by the head of the naval construction corps.
Pointing out that at the present rate of decay the existing
ships would disappear in ten years, he proposed building three
of the line and four frigates each year, so as to have a fleet

of thirty-eight of the line and sixty frigates in fourteen years.3

Ethel Jones, Les voyageurs francais en Angleterre de
1815 ¥ 1830 (Paris, 1930), pp. 140-1L5; Dossier of Charles Dupin,

A.M., Marine CC7-779; Charles Dupin, Voyages dans la Grande
Bretagne, entrepris relativement aux services publics de la

2d ed. (Paris, 1825-20); Baron J.-M. Tupinier, Memoirs (written ca.
1848), Manuscript Collection, Bibliothdque de la Marine, Vin-
cennes, p. 186,
2 ” . - .
"Réponse & une note de Son Excellence, en date du 3
mai [1818]," 1 June 1818, A.N., Marine BB3-848,

Bug.
“"Reéponse;" Tupinier, Memoirs, pp. 180-181.

guerre, de la marine et des ponts et chauss€es depuis 1816, 6 vols.,
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In his speech to the Chamber of Deéuties on thg navy budget for
© 1818, he estimated the cost of this program at 63 million
francs, far above the 44 millions appropriated for 1817. How-
ever he argued that, in the long run, such an orderly program
of maintenance and replacement would be more economical than
allowing the navy to fall apart with a budget incapable even of
keeping up with the rot in the reserve fleet, and fhen trying
to rebuild it all at once in a panic when it was found to have
disa.ppeared.1 Neither the government nor Parliament could
accept the cost, but the program was used within the ministry
for the next several years as a basls for naval planning.

The most important part of the new‘program was that .
relating to frigates. The minister not only increased the
number of frigates relative to battleships, but specified that
the first eight to be built would be of the large 24-pounder
type, and that in the final fleet half were to be of this type
and the other half of the traditional 18-pounder type.e Design
work on the new frigates was already well advanced: the general
characteristics for the ships were decided upon on 12 May 1817
and a competition was opened, in which the naval constructors in
the five naval ports were invited to submit building plans.
Three of these plans were accepted, and a ship was begun to

each plan in the years 1819-20. Unfortunately the qualities of

T :
. Ann. Mar., no. 8 (1818), pp. 225-226; Querat,
Ministeére Portal," p. 16.

2
"Reéponse. "
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the new ships were ruined before the& were begun, when on 13
July 1819 their armament was ordered increased from fifty to
fifty-eight guns.l |

Even such a simple matter as increasing the caliber of
guns in frigates led to unexpected complications: in fact, it
upset the whole system of ship construction in the French navy.
Ships of the line were built according to a rigid system of
classification that dated back to 1786, when it was decreed |
that the standard battleship would carry T4 guns: 28. 36-pounders
in the lower battery, 30 18-pounders in the upper battery, and .
16 .8-pounders (later partly replaced by carronades) on the fore-
castle and poop. They were'also to be able to carry stores for
eight to nine months, to permit long cruises overseas. In
addition, since the best plan submitted in the desigh competition
of 1786 was by.Baron San€, all subsequent T4's were to be built
to the same plans. There were also t6 be a few three-deckers
rated at 118 guns,” to respond to the tendency of the British
to favor that class, and also an intermediate class of 80 guns,

similar to the 74 but with 24-pounders in the upper battery.

lTupinier, Memoirs, p. 191; Tupinier, "Observations sur
les dimensions des vaisseaux de des fregates dans la marine
frangaise," Ann. Mar., no. 17 (1822), pp. 8-10. The increased
armament was due to the decision to fill in the gap between the
forecastle and poop on all large warships with a full deck and
additional carronades. This continuous upper deck, plus the
elimination of the extreme tumblehome of Sane&'s designs, became
the most visible change in sailing warship design made during
the Restoration. Less visible but just as important were the
introduction of iron anchor chains and water casks and changes
in the calibers of the ships' guns.
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These 80's were the least expensive in proportion to the weight

. of their artillery of any of the three types, but could not

carry as many stores as the 74. The 74 was to be the backbone
of the fleet, with the 118 and the 80 being built in small numbers
(also on plans by San€) to provide strong points in the battle
line for engagements in home waters.l

The problem with battleships was that in rough weather
they had to close their lower battery ports to keep the water
out, while this was often not necessary in frigateé. This meaht
that in unfavorable seas the main armament of San€'s T4 would be
reduced to the 18-pounders in the upper battery, which would be
no match for the 24—pounderé in the new frigatesg in case of
an action the Th's "safety would be compromised, as well as the
honor of the flag."2 The adoption of the new frigates meant
that the old 74 had to go, and in 1819 the armament for future
"This" was fixed at 28 36-pounders in the lower battery, and 30
24-pounders in the upper battery, with 36 36-pounder carronades
on the continuous upper deck bringing the total to 94 guns.
This in turn raised problems of weight which were only partially
offset by a six-inch increase in beam, and it was decided to

develop a‘30-pounder gun to replace the heavy 36-pounders.3

"Etat actuel de notre marine" (ca. 1789), A.N., Marine
D1-4; Georges Lacour-Gayet, La marine militaire de la France sous
le régne de Louis XVI (Paris, 1905), p. 563.

2
Tupinier, "Observations," p. 30.

3Qué?at, "Minist¥®re Portal," pp. 18-20.
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The decision on the new 74'wés taken by a new minister
of marine, Baron Pierre-Barthélemy Albarédes-Pbrtal, who teook
office on 29 December 1818 and kept it until 12 December 1821.
Portal, a Protestant and a prominent Bordeaux shipping merchant,
was credited both by contemporaries and historiéns with the
rebirth of the French navy. He deserves much of this credit,
even though his program was largely a continuation of the work
of the previous ministers as passed on to him by the permanent
officials in the ministry.l Favored by the fact that the worst -
of the postwar economic crisis had passed and that the indemnity
to the Allies had been paid off, Portal was able to present his
program to the government and Parliament so skillfully that,
even though the money could not immediately be provided, the

principle of the need for adequate funding of the navy based on

" a rational program was soon generally accepted.

Portal adopted the figures of thirty-eight battleships
and fifty frigates for the new fleet, with a total navy budget
of 65 million francs per year for ten years needed to achieve
and maintain it. These numbers were chosen, not with any
absolute strategic scheme in mind, but as a compromise between
the needs of the navy and the amount of money that could reason-
ably be hoped for. These computations were again made by the
head of the Naval Construction Corps and other permanent officials

in the ministry, and the results were, not surprisingly, very

lTupinier, Memoirs, p. 181.
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close to the figures in the earlier programs, The only
significant change was the reduction in the ﬁuﬁber of frigates
from sixty to fifty, which Portal in his ﬁemoirs later regretted.
The number of battleships was soon changed to forty.1

While the specific numbers of battleships and frigates
may have been decided pragmatically, Portal did base them on a
general view of the purpose of the navy, which he revealed most
fully many years later in his memoirs. His program was inevit-
ably directed against Britain, whose "power, deep-rooted hostility,
constant competition for trade and political influence--in short
her continued ill-will, more or less concealed," was the primary
threat to France at sea.2 fhis situation was aggravated by the
results of the war, in which, while sweeping France from the
seas, Britain had consolidated her hold on foreign markets and
bases, and had built up the number of ships and men in her
merchant marine, as well as the economic strength needed to
maintain a large navy. Portal felt British economic strength
was even more decisive than Britain's lead in men and materiel
in putting her out of reach of direct French naval competition.
However in building her position, Britain had made many enemies,

and on this Portal based half of his program. He felt that Russia

lQué%at, "Ministere Portal," pp. 16-18; Tupinier,
Memoirs, p. 181; Portal, Memoires, pp. 31-38, 242-243, See
also A.M,, Marine BB7-1 for information gathered at this time
on the British and other navies by the Ministry of Foreign
Affairs on Portal's request. This information seems to have
arrived too late to have had much effect on the- program.

2
Portal, Meémoires, pp. 35-36.
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and the United States feared Britiéh supremacy as much as did
France, and felt that if France provided a stréng nucleus’
fleet, these nations could be induced to‘élly with her in an
emergency, at least diplomatically and perhaps militarily.
Hence the need for a battle line which, while not by itself
the equal of the British fleet, might be able to match it if
joined by allied fleets, and which, even without allied support,
would provide valuable support for French diplomacy.

However Portal's principal plan for maritime warfare
did not rest on the battle line, for the war had impressed on
him the "vanity" and futility of large fleet actions against
Britain, even with allies, -The battleships would be put to good
use in attacking enemy convoys, defending French coasts and sea
communications, driving off blockaders and perhaps in carrying '
out surprise attacks on the English ccast to boost French
morale. However the main effort of tﬁe French navy in a war
with England, he felt, should be to attack the main source of
English strength, and also her most vulnerable point: her sea-
borne trade; and for this the French navy would need a large
force of strong frigates. Portal envisioned using these ships
in an all-out attack on British trade, augmented by large numbers
of privateers mobilized in an effort to "nationalize maritime
war." Hence, in contrast to the old navy, Portal's :avy was to
have more frigates than battleships, and even among the'battle—

ships the smaller classes (74's and to some extent 80's), which
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had the speed and cruising range of frigates, were to be favored
over the lumbering three-deckers.1

Portal saw one more aspect of the.post-l815 situation
that he felt favored France: the fact that much of the world
outside Europe was no longer under European domination. The
United States had broken away from England, and all of South and
Central America was in the process of breaking away from Spain.
Portal felt this reduced the importance of seapower, since
naval battles between European powers could no longer determine
who would own these areas and control access to their products.
It also reduced the importance of the remaining colonies, since
their products were now avaiiable in ports not under European
control. Hence a vast new field of activitj had been opened up
for French trade, and for the French navy, which would have to
see to it that these newly opened areas were not again closed,
either by ofher European powers or by local governments. The
British had already adopted this system, even offering to open
their colonies to foreign traders if France would do likewise,
but the French feared that Britain would turn the system to her
own advantage unless France maintained a strong presence overseas
and continually asserted her rights. This mission would be
carried out by small groups. of warships stationed all over the

world, and these station fleets would be composed of the same

Tupinier, "Observations,” p. 5; Portal, Memoires, pp.
36-38, 231, 235-239, 321-322; Querat, "Ministire Portal,” p. 5.



" e Y vreea e

2 Zrpoin R Ul St BAR PR A A = T

29

‘frigates and smaller cruising shipé that would be used for

commerce raiding in wartime.

Portal presented his program to Parliament in 1819
with the budget for 1820, but in a particularly skillful way.
Having decided with the permanent officials in the navy adminis-
tration that France could afford 65 million francs for her navy,
and that this would provide an adequate force, he first drew up
his budget for that figure, and presented it as a model budget,
which if repeated for ten years would produce a fleet of thirty-
eightAof the line and fifty frigates, all ready for immediate
service, plus the necessary smaller ships, adequate'reserves of
materiel, and well-trained éersonnel. He then anﬁounced that
for 1820 hé was willing to compromise with the need for econonmy,

and in a format parallel to that of the model budget, reduced

| his request for that year to 50 millions (an increase of 5

millions over the previous year), but in the process taking every
opportunity to show how the reductions hurt the navy.2 His
master stroke, however, was his ultimatum: he showed that the
fleet was deteriorating so fast that, if the navy budget con-

tinued to be limited to 45 millions, "the navy, after having

lportal, Memoires, pp. 232-236, 24o-243,

2
France, Ministtre de la Marine et des Colonies, Rapport
au Roi, Budget de 1820, pp. 6-8. (Hereafter these Navy reports

will be referred to as Budget, 1820 etc., it being understood
that the reference is to the separately-printed report and not
the budget itself; while reports of Parliamentary commissions on
the budget will be indicated by references to Parliamentary
documents. ) :
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consumed an additional 560 millioné, will have totally ceased
to be by 1836." Hence, "we must either abandoﬁ the institution
to séve the expenditure, or augment the expenditure to save the
institution."1 These words, together with the political impos-
sibility of giving up the navy and the steadily increasing
.ability of the economy to support-it, caught the imagination of
Parliament, and the principle of a 65 million frénc navy budget
was approved in the debate on the 1820 budget, even though it
was not attained in fact until the budget for 1830.

Executing the Program of 1820

While Portal had succeeded in establishing a principle
for the navy's relations with Parliament, events éhowed that he
. had done this before all the problems in the naval portion of
his prdgram.had been worked out. Thev1820's brought to light .
various discyepancies, technological and otherwise, iﬁ his pro-
gram, which were at the.bottom of.mos? of the problems faced by
the French navy during the remainder of the age of sail.

The first problems to appear were technological. It
‘soon appeared that not all the problems raised by the instal-
lation of 24-poundér guns in frigates had been taken care of.
To begin with, when the first of the new 24-pounder frigates,

Jeanne d'Arc, went to sea on trials, she was found to be too

small to carry her armament at either the designed speed or
height above the water. Then the specifications for the new

T4 were reexamined and found wanting: the ship would have a

1 N
Budget, 1820, pp. 3-5; Ann. Mar., no. 10 /1819), pp.

666-670.
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larger, less maneuverable hull than the old 80 while haviné
fewer big guns in her batteries. Finally the naval commander
at Toulon, following an ancient practice, received permission
to "razee" an o0ld 74. Razeeing involved removing the ship's
upper batter&, which in this case had begun tb rot, leaving the.
ship as a powerful frigate with a battery of 36-pounder guns
(her former lower battery). Her armament not only outclassed
the 24-pounder frigates, but she also performed brilliantly on
trials. It was clear that the rating structure for. French war-
ships would again have to be revised to take into account these
new developments.

The new system was provided in 1822 by Baron Jean-
Marguerite Tupinier,rwho in doing so assumed the position he
was to hold for fhe next twenty years as the most influential
of the permanent officials in the ministry. At the time,
Tupinier, after a distinguished career in the naval construction
corps, was assistant and designated successor to the director of
the most important department in the central administration,
the Direction of Ports. (He succeeded to the directorship a
year later, in 1823.) He was instructed to present to the

minister the results of the trials of Jeanne d'Arc and the razee

(Guerridre), and he took the opportunity to develop the general
principles on which he felt a new rating system should be based.
He started by asking why Guerridre was so superior in her sea-

going qualities, both to the o0ld 74 from which she had been

1 :
“Tupinier, "Observations," pp. 3-4, 8-10, 29-31.
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converted and to the new 24-pounder frigates. He concluded
that the secret lay in the size of her hull, which was larger
in proportion to the armament carried than normal practice in
frigate construction called for. This ample hull, unencumbered
by heavy upper works, not only gave the ship superior seakeeping
qualities but also made her very fast and allowed her to stow
ten months of stores, making her é peerless commerce raider,.
Tupinier felt that the 24-pounder frigate could be given similar
qualities if her hull were increased in size by some 15 percent.
As fof the problem with the battleships, Tupinier made the
obvious suggestion of abandoning the effort to improve the T4
and making San€'s 86, whose hull was better proportioned to
carry the desired armament, the backbone of the new fleet.

However Tupinier did not stop theré, but went on to
examine the navy's rating structure as a whole. He noted that
there would be a big gap between the 2U-pounder frigates and the
36-pounder razees, and also a gap between the 118-gun three-
decker (which he proposed keeping unchanged) and his new 80,
No other nation had filled these gaps, but Tupinier proposed
that, just as the United States had taken the technological
lead at sea with her jump to 2l4-pounders, France should now take
it with another jump. The means to do this quickly was at hand,
for the navy had nearly completed development of a 30-pounder
gun as an intermediate caliber between the 24 and the 36-pounder.
Tupinier therefore proposed adding two new rates to the navy: a

battleship with 30-pounders in the upper battery, and a 30-pounder
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-frigate. The hulls of the former would be built from the keel

up as razeed three-deckers, hopefully being as superior to
these as Guerrikre was to the T4, and the latter were to be
midway in size between Guerriere and Tupinier's‘24—pounder
frigate.l

The rationale behind these proposals became somewhat
clouded when, during the deliberations on his report, Tupinier
proposed an additional innovation: arming all the battleships
in the fleet with the same caliber gun: 30-pounders, of varying
lengths and weights depending on their position in the ships.
While it might have seemed that there was now no reason to
build Tupinier's intermediate class of battleship, the ship was
retained, probably due to the anticipated benefits from her large

hull; and in the end only one class was deleted, the 36-pounder

- frigate, since the 36-pounder gun was to be eliminated from the

fleet altogether. This caused some debate as to whether
Tupinier's 30-gun frigate should be built on his plans or on
those of thé razees~-after some’experimentation the former was
decided upon. After extensive study by boards of naval officers
in the ports and at Paris, Tupinier's system was formally adOptéd
as the standard for the new navy in a royal ordinance signed on
10 March 1824, which also gave legal sanction to Portal's fleet
of forty battleships and fifty frigates. In its final form the

. Tupinier, "Observations"; Tupinier, Memoirs, pp. 191-193;
A, Mazeres, Notice sur M. le baron Tupinier (Paris, 1832), PD.

1h-15,
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system called for four rates of battlesﬁips: the three-decker
of 120 guns, Tupinier's intermediate class with 100 guns, the
.successor to San€'s 80 which now carried 96 guns, and a handful
of Th's (now 82's), restored to the program for use in shallow
water. The three classes of frigates: 30-pounder, 24-pounder
and the old 18-pounder, were still distingzuished by their
artillery--the system of a uniform armament of 30-pounders was
extended to them in the 1830'3.1

All this detail seems rather trivial a hundred and fifty
years‘later, but in fact it represents a significant escalation
in naval strength brought about in peacetime by the upsetting of
the technological balance bétween classes of shipé that had
prevailed through most of the period of the revolutionary and
Napoleonic wars. The remarkable thing is that, with the decree
" of 1824, the escalation stopped. This indicated in part that
Tupinier h@d in fact restored the equilibrium between the dif-
ferent classes of ships, by producing roughly equal intervals of
size, strength and cost between them, and also showed that this

equilibrium was not challenged from outside: the British built

1

_ Ann. Mar., no. 59 (1836), pp. 55-61; Tupinier, "Observa-
tions," pp. 55-H1. On frigate design see Director of Ports to
Minister of Marine (hereafter Ports to Minister), 6 May 1823, A.M.,
Marine 7DD1-48; Commandant de la Marine, Toulon, to Minister, 30
August 1823, A.M., Marine 7DD1-9; France, Marine, Conseil des
Travaux (hereafter C.T.), 22 March 1824, A.M., Marine BB8-1106
and 1110. The plans for the 100-gun battleship (nominally
drawn by San€) and the 30-pounder frigate were approved by the
Council of Works on 13 May 1824, along with those for a 20-gun
war-brig also proposed by Tupinier: C.T., 13 May 1824, A.M., .
Marine BB8-1106 and 1110.
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equivalents of Tupihier’s 100-gun batfleship, but avoided ény
further innovations in ship design and even failed to match
the larger classes of French frigates, Thé new equilibrium was
expensive, however, for the new ship types were larger and more
expensive than the old, putting new pressures on the budget that
Portal had not anticipated.

Other problems soon became apparent with Portal's pro-
gram., A general inspection of the reserve fleet, initiated by
Portal, found that decay in these ships was even more rapid
than feared, and that more money than planned would have to be
spent on repairs to keep them afloat.l In 1825 the estimated
lifeépan of a large ship waé downgraded from fourteen years to
twelve, based on actual experience since the war. This was
only partly offset by the discovery that work spent on repairs
was as effective in extending the life of the fleet as work
spent on new construction: Portal had thought it was only half
as effective.2 Another problem was revealed during the French
intervention in Spain in 1823, when the navy found it needed
many smaller ships (small brigs, schooners, etc.) than Portal
had allowed: these, plus the corvettes and larger brigs used

on overseéé stations took both money and men that had been

1
. Budget, 1821, pp. 8-9; Budget, 1823, p. 1l1; Queérat,
Ministtre Portal,” p. 25.

2

Budget, 1827, pp. 18-20; France, Ministeére de la
Marine et des Colonies, Budget de 1827, Développements relatifs
aux de€penses du mate€riel de la flotte, pp. 120, 123, 135-137
(Report usually oound with Budget, 1827); Budgetl>lé20, p. 21ln.
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allocated to large ships. The demand for small ships became

. chronic, and was a continual drainvon both ﬁhe French and
British budgets. The same was later true for steamers, which
had not even been mentioned in Portal's model,budget.1 The
most serious probiem-was that Portal had called for forty
battleships and fifty frigates always.ready for sea, but had
not made any allowance for ships under repair. In 1825 it was
estimated that a quarter of the total number of battleships in
the navy and a sixth of its frigates would necessarily be under
repair at any one time, due to the rate of deterioration and the
capacities of the dockyards. To allow for an orderly repair
program and still have the desired number of ships ready for
action, the total number of ships on the navy list would. have
to be raised tq fifty-three battleships and sixty frigates, all
of which would consume maintenance funds.2 There were additional
strains placed on the navy budget during the 1820's that were
not related to materiel, resulting esbecially from the extensive
personnel reforms and pay increases necessitated by the return
to a prolonged period of peace, and from the need to keep many
more ships in commission on foreign stations and on special

diplomatic missions than originally anticipated.

1
Budget, 1822, p. 18; Budget, 1825, p. 16; Budget, 1826,
p. 18; Budget, 1828, p. 5. .

2
Budget, 1827, p. 18; France, Marine, Développements,
pPp. 120-121,
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A1l these problems indicated that, despite the assur-

. ances of successive ministers, a budget of 65 million francs

would not be enough to support Portal's program as initially
conceived. The situation was made even ﬁorse by the fact that,
until 1836, the navy budget remained well below the 65 millions
required by Portal's plan: the average budget between 1826 and
1829 was 57 million, although actual expenditures were higher.
These shortages hurt material the most, for personnel and
operational requiremenfs were relatively inflexiblé. As early
as 1820 it was seen that the building rate planned by Portal--
starting six big ships each year and completing them in three--
could not be maintained, ané the budget for 1821 included plans
to increase the number of building ways, and hence the number
of ships building at any one time, from the eighteen required
by Portal's system to thirty, equal to one-third of the active
fleet. Portal, who was still minister, did not particularly
regret this necessity, for he pointed out that it could be turned
to the navy's benefit. Later reports expanded on this theme,
indicating that experience showed that a ship began to rot as
soon as it was launched, and that ships decayed faster if laid
up ip reserve than if actively used. In contrast, ships éllowed
to remain on the building ways, if properly ventiiated and
covered by a protective shed, would last almost indefinitely
without decaying, and in addition would have a longer service

life after launching because their timbers would be better
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seasoned. In short, a reserve fleet.ﬁaintained complete on
. the ways would cost practically nothing.

It was this realization that provided the answer to the
navy's budgetary problem and which brought Portal's program,
somewhat modified, back within reach. In the budget of 1827
the minister approved the increase of the overall size of the
fleet to fifty-three battleships and sixty frigates, and during
the following year Tupiniei worked out and implemented the re-
mainder of the system, which was approved without aiterations
by the minister in the report on the 1828 budget. The number
of ships ready for action was to remain at forty battleships
and fifty frigates, but no iess than half of these were to be
kept essentially complete on the Ways_until they were needed,
supplemented by more {eventually fixed at thirteen battleships
and sixteen frigates) at less advanced stages of construction.
When the 1828 budget was compiled the navy had only thirteen
battleships and ten frigates on the wéys, and during the next
several years the navy made a great effort to acquire additional
building ways and bring the number of ships on them up to the
level of the program.

The flaw in this system was quickly seen by the navy.

A ship on the building ways could not, in fact, be immediately

1
Budget, 1820, pp. 39-40; Budget, 1821, p. 20; Budget,
1827, p. 10,

2
Budget, 1828, pp. 6, 16-19; Budget, 1829, p. 22;
Tupinier, Memoirs, p. 225.
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available for use, for her rigging could'be fitted and her guns
and stores put aboard only after launch. In addition, part of
the hull planking would have to be left off to allow proper
ventilation and prevent decay. This meant that, after a ship
on fhe ways was called for, the dockyard would have to do. the
last twelfth of her construction, léunch her, fit her out, and,
perhaps the most difficult, man her. Under.ideal circumstances
this would take two months for one ship. In 1828 the minister
acknowledged that it was more economical to leave ships on the
ways, but warned that if the navy went too far in this direction
and war came, "we would find ourselves entirely unarmed and
unable to act during a period of time which, in such cases, is
always too 1oné." Therefore, in planning the budget for 1829,
he increased the afloat portion of the fleet to two-thirds,
which he felt was the best compromise. between the number of men
available and the resources of the budget.1 However the navy
was unable to maintain this level, and in the period of austerity
after the July Revolution it fell back to the original plan of
having half of thé.fleet afloat and half on the ways. This
remained the basis of French naval planning until the proportion
was’agaiﬁ changed in 1846,
* ¥ ¥

The major policy decisions made by the French navy after

the Napoleonic Wars thus fell in the decade between 1817 and

1827. The navy first decided that the fleet of line-of-battle

1 :
Budget, 1829, pp. 23-26; Budget, 1830, pp. 16-18.
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ships should not be abandoned despité its failure during the
wars: a battle fleet might prove valuable in a diplomatic or
military alliance against England, and.it would allow France to
maintain her rank as the world's second largest naval power,
even though it would not begin to approach in size the British
‘battle fleet. To compensate for Bfitish superiority in battle-
ships, the French navy decided to place more emphasis than
before on commerce raiding by large frigates: a large number
of frigates was included in the new fleet, and a new type of
frigate with 2l-pounder guns was developed. The technical
problems caused by the creation of this new type of ship were
resolved in 1822 by Baron Tupinier, who established the charac-
teristics of what were to remain the standard classes of French
warships for the next thirty years. Finally, in 1820 a minister
| of marine, Baron Portal, incorporated these decisions into a
formal program which balanced the navy's needs against its
budgetary resources and stated that the French navy should
always have ready for action forty battleships and fifty frigates.
This program had to be modified later in the 1820's due to
‘complicétions not foreseen when it was drafted, but these modi-
fications did not change the basic principle of a balanced fleet
in which an intelligent combination of conventional salling
battleships and frigates would offset the supremacy in numbers
of ships of the British navy. This principle, along with the
standard fleet of forty battleships and fifty frigates, remained
the basis of all French naval planning until steam technology

entered the battle fleet in the 1850's.



CHAPTER II
STEAM: THE EXPERIMENTAL PERIOD, 1818-1830

The naval program decided upon by the French navy
during the 1820's was probably the best one that could have
been developed in the face of British naval supremacy using
conventional naval forces, since there was no chance that the
French could match the British in numbers of ships. But it
could not guarantee success in a naval war with England, since
it did notiprovide the only sure means to such success:
superior stfength. Superior strength could, however, be
achieved not only by superior numbers but also by superior
teqhnology; and some Frenchmen hoped that new technological
inventions might eventually permit the French navy to compensate
for the British superiority in conventional forces. One such
invention was just beginning to make its appearance--steam
propulsion for ships.

7 The French navy came into contact with steam technology
for the first time in 1818, and from then to 1830 used it
primarily on an experimental basis, first in the colonies and
then in its own ports. During its experiments the navy dis- |

covered that for some services, such as ascending rivers or

Ul
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towing sailing ships in and out of port, steamers were zll buz
indispensable. By 1830 steamers had a.secure place in <he nazy,
although their functions were still very limited. Howerer ths
navy also discovered that neither the industrial facilizies ncr
the technological knowledge needed to build steamers exiIsted In
France. During the 1820's it became more.and more dirg:tly
involvéd in the process of developing these'resources, ~o the
point where, by 1830; it had established its own steam z=ngine
factory and imported an example of the latest type of Eritish
engine, both to fill its own néeds and to serve as mode’s for
future French industrial and. technological growth. |

As of 1815 there was hardly any precedent in Frznce fcr
the use of steam to propel ships, and indeed pracTical :steamers
. were only a.very recent phenomenon anywhsare. The idea Traditicna—ly
goes back to Jonathan Hulls in England in 1736, but it :aly b=-
came a practical, paying propositibn in America irn 1807 with
Robert Fulton's Clermont and in England in 1812 with Henry
Bell's Comet. While experiments with stesam propulsion r2d be:n
carried out in France by Jacques C. P€rier in 1773 and =<he
Marquis Claude de Jouffroy in 1781, these éfforts had fziled
and the idea was not pursued in France.™ Only in 1816,.two
years before the first navy ships were crdered, did Fra:uce ses

her first practical steamer. In that year Pierre Andri:1 and

T
K. T. Rowland, Steam at Sea: A History of Stea~ Navisa-
tion (New York, 1970), pp. 1l2-19.
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Lieutenant-General Pajol formed a company for the use of "steam

- pumps and the inexhaustible motors that they perpetually put

into operation" for "accelerated navigation" on the Seine.?l

The company purchased a steamer in England: Marger R builﬁ in
1813 with an engine of only 14 horsepower, which they renamed
Elise. Under the command of Andriel she sailed from London on

9 March 1816, and after being delayed at Newhaven by bad weather,
crossed the Channel in twenty hours in heavy seas upder steam
alone on 17-18 March. She then ascended the Seine and arrived
at Paris on 29 March. The Moniteur reported on 30 March that
"steam, by means unknown to us, causes two wheels placed on the
sides of the boat to move, propelling the boat upriver."2 The
ship then returned to Rouen and began a regular service between
that city and Elbeuf, a round trip of three and a half hours.
However she failed to make a profit and soon returned to England

and resumed her old name.3 Pajol experimented with at least two

R lFélix Rivet, La navigation & vapeur sur la Sabne et le
Rhone, 1783-1863 (Paris, 1962), p. L.

2

A. Anthiaume, Le navire: Sa propulsion en France ¢t
principalement chez les normands (Fecamp, 192F), p. 220; Ann.
Mar., no. 4 (1816), p. 323.

3Alternatively, it is claimed that British records on
Margery closed in October 1816 and that her timbers reportedly
could be seen on the banks of the Seine as late as 1885. W. A.
Baker and Tre Tryckare, The Engine Powered Vessel: From Paddle-
wheeler to Nuclear Ship (New York, 1965), p. 15. The drawings
of Elise and Charles Philippe in this book are similar to
drawings in the papers of the naval constructor J.-B.-A.
Pironneau, A.M., Marine JJ-324,
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more steamers as tugs on the Seine before going out of business,
while Andriel went to Naples, received a'monopoly of steam
navigation in that kingdom in January 1817, and estzblished

one of the pioneer steam lines in the Meditefranean.l During
1816 Jouffroy had also attempted to revive his experiment of

1781, but his Charles Philippe incorporated none of the technizal

advances made since then by Watt and others.and was unsuccessIul.
Jouffroy'é.failure and that of Pajol left France once
again withoutvany steamers.2 The gap was soon filled by an
enterprising American whose success was as complete as the
failure of his predecessors. Edward Church, who had met Fultcn
in 1810 and absorbed his ideas, came to France in 1817 as Ameri-
can consul to Lorient, and with the help of the American consul
at Bordeaux, who was also his brofher-in—law, startsd a steamsr
service on the Garonne in 1818. He quickly expandei his servize
to other towns in the area, and b& 1822 had six boazs in servi:é.3

In 1820 he sent a seventh ship, Triton, along the ccast 211 ti=

way to Le Havre, and the American consul there used her o stzrt

Hubert Giraud, Les origines et 1l'évolution de la
navigation & vapeur & Marseille (1529-1900) (Marseiiles, 1929°,
P. 10; Anthiaume, Propulsion, pp. 210-220; J. Gilbert, Essai
sur l'art de la navization par la vapeur (Paris, 1820), pp.
16-18; Jean-Pierre Busson, Quelques aspects des decuts de la
construction navale et de la navigation & vapeur, particuli®renant
3 Rouen et au Havre de 18156 & 1825," in Les origines de la
navigation & vapeur, ed., Michel Mollat (Paris, 197v), p. 30.

2

Rivet, Sadne, p. 64; Gilbert, Essai, pp. 20, 56.
3Ann. Mar., no. 16 (1822), p. 206.
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',;g . a regular service between Le Havre.and Honfleur. On her way
- north, Triton had been the first sﬁeamer to éail at Nantes,

where in 1822 yet another American consul, joined by his col-
league at Bordeaux, was to start the first steam service on the
Loire. (A monopoly of steam navigation on the Loire had been
granted to a Frenchman in 1816 but without any practical results.)l
Thus in a few years, Church and his colleagues brought steam
navigation to three major areas of France, where they were
quickly followed by French com.petitors.2 ‘

However the spread of steamers in France was not matched
by the spread of the ability to build them. The hulls were easy
to procure: those for the Bordeaux and Nantes steamers were
built in those cities and, except fof two early hulls built at
Le Havre (perhaps for Pajol), those for the earliest ships on the
Seine were probably built at Rcuen.3 The problem was the steam

engines: -while there was a steam engine industry in France, it

1A. Anthiaume, Le navire: Sa construction au Havre
pendant le XIX® sikcle (Paris, 192%), p. 16: H. Redeuillh,
"Un des premiers bateaux & vapeur construits en France: Le
Triton," in Actes du LXXXI® Congres National des Sociét€s
Savantes, Rouen-Caen, 1956, Section d'histoire moderne et
contemporaine (Paris, 1956), p. ©21.

2
Rivet, Sabne, pp. 65-67, 96-102; Gilbert, Essai, p.
56; Busson, "Débuts,  p. 37. ’ ’ ’ ’

e 3Félix Libaudikre, Les origines de l'industrie nantaise
au XIX  siecle: La navigation & vapeur, 1822-1825 (Nantes, 1909),
pp. 13-14, 20-22; France, Archives Nationales, Section Outre-Mer
(former archives of Ministry of Colonies, Rue Oudinot, hereafter
cited as A.C.), Martinique 143-128l4,
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was very limited, since out of all‘the engines in France in
- 1815, it is estimated that half were built in one factory: the
Pe€rier works at Chaillot, near Paris.l There is no evidence
that any of the early steamers in France (except perhaps those
of Jouffroy and Pajol, which were failures) received French
engines, while a number are known to have received British-
made engines, including the six in service at Bordeaux in 1822
and the first steamer at Nantes, Loire. Rellable engines were
already easily available in England; and the Americéns and their
first French competitors brought certainly some and probably
all of their engines there.2 The lack of a sound steam engine
industry was one of the main problems faced by advocates of '
steam navigation in France. )

The development of steam navigation, even in its most

embryonic state, aroused tne 1nterest OI Tne rreucrn navy. Among

the innovators in steam pfopulsion and those ﬁho wrote about it,

1

Jacques Payen, Capital et machine & vapeur au XvIII®
sikcle: Les freres P&rier et l'introduction en rrance de l1a
machine & vapeur de Watt (Paris, 1969), p. 223,

Of the Bordeaux steamers, Ingeénieur (1819) had engines
by Fawcett of Liverpool, while the first of the Nantes steamers,
Loire, also had engines from Liverpool and two of the pioneers
on the Seine, Aaron Manby and Genie du Commerce (1820) had
engines built by Manby in Birmingham prior to his move to France.
Church established a shipyard at La Seyne near Marseille in
1818, but I have been unable to trace any steamers or engines
to this yard. Rivet, Sadne, p. 63; Anthiaume, Construction, p.
54, Gilbert, Essai, p. 56; Louis Brindeau, Les premiers bateaux
& vapeur au Havre (Le Havre, 1901), pp. 10-12; Tourasse and
F.-N. Mellet, Essal sur les bateaux a vapeur appliqués i la
navigation intérieure et maritime de 1'Europe (Paris, 1828-29),
pp. 16-22, 126; A.C., Martinique 143-123%, :
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-there were already some who claimed for it direct military

value. Of these the most persuasive was Fulton, due to his
reputation and to the fact that he actually built his war
steamer. This, a steam floating battery usually referred to as

Fulton or Fﬁlton the First, was well known to the French navy,

for she had been visited by French naval officers as early as
l .
1815 during her trials. She was described in the official

Annales Maritimes of 1816 as a combination of all imaginable

means of destruction in a hull that, due to its stout construc-
tion, was invulnerable to enemy shot. Among the more exotic
features listed (mostly imaginary) were her ability to spray
enemy decks with torrents of boiling water and to'repel boarders
with jets of flame. The article indicated that in case of war

similar steam floating batteries and gunboats might be found

' necessary for the defense of French coasts and ports.2

Otﬁer writers suggested that steam could provide valu-
able support to the traditional sail navy. One noted that steam
engines on barges had already proved useful for dredging channels,
and suggested that such craft, with the addition of steam pro-
pulsion, would be useful for military ports, particularly Dunkirk
and Bayonne. The same author also proposed using steamers to tow

warships in and out of the major naval ports, especially Rochefort,

1
. Howard I. Chapelle, "Fulton's 'Steam Battery': Block-
ship and Catamaran," United States National Museum Bulletin, no.

2ho (1964), p. 14k,
2Ann. Mar., no. 4 (1816), p. 319.
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where the approaches were partichlérly difficult. He also
recommended careful study of Fulton's floating battery.l But
the navy's first two steamers were built to meet an additional
need which had only recently arisen: colonial service,

Colonial Steamers: Senegal

The colonies that France recovered in 1815 were but a
pathetic remnant of the empire that she had won and lost in the
precediﬁg three centuries. They consisted of a few islands in
the Caribbean, North Atlantic and Indian Ocean, a stretch of
jungle on the northern coast of South America (French Guiana),

a trading post on the west coast of Africa (Senegal) and scat-
tered small trading posts in India. Despite the insignificance
_ of these colonies, the French did not hesitate to reoccupy them
after the war, and throughout the Restoration the ministry of
marine and colonies regularly reminded the king and Parliament
of their importance. The ministry argued that only the colonies
could offer France markets that would always be open to French
trade and that would be regulated by French commercial laws,
thus freeing Frenqh commerce from the hazards that beset it
everywhere else: political instability which could at any time
close foreign markets, fluctuations in the commercial and tariff
policies of foreign governments, and competition from foreign
traders, especially the British. They also contributed to
French national strength, encouraging through guaranteed markets

the development of French industry and a strong merchant marine,

1l
Gilbert, Essai, pp. 22, 41-44,
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while freeing France from the tribute paid to foreigners for
tropical goods which could be grown in the colonies. Finally,
as distant outposts which were an integral part of the French
kingdom, they were an important political and military link
between France and the world outside Europe. They provided
ports of call and safe havens for French merchant.shipping, and

bases of operations (points d'appui) for French warships. In

short, the colonies were "advanced posts for French military,
agricultural, commercial and political interests, which extend
and strengthen the chain of relations between France and the
rest of the world."

France faced, however, serious problems in reestablishing
her colonies, among which perhaps the most severe were lack of
money and lack'of manpower. If metropolitan France had been
impoverished by the last years of the war, the colonial economies
had been utterly ruined by the blockade and the British occupa-
tion. Frenchmen showed little interest in migrating to the
coioﬁies, and the peace settlement of 1815, in endorsing the
abolition of the slave trade, threatened the main labor supply
of the colonies, negro slaves. When the Restoration government
drew up its postwar plans for the colonies, it placed first on
the list economic development, primarily through the cultivation

of tropical crops needed in France, in ordef to help both the

Budget, 1820, p. 60; Budget, 1822, pp. 40-41; Budget
1823, p. 75; Budiet, 1826, pp. 29-30; Budzet, 1827, pp. 58-59;
Budget, 1828,7p. B0; Budget, 1829, p. B3.
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colonists and the metropolitan budget. To make up for the lack
of manpower, they called on science to help identify and develop
profitable crops, and on technology to heib cultivate and process
them. Tropical plants were collected and studied in botanical
gardens in nearly all of the colonies, while labor-saving devices
such as plows, cotton gins, and steam engines for processing
sugar and cutfing wood, were sent out to the coloniéts on
generous payment terms, with the intention that they would be
used as prototypes and serve as models for locally produced
copies. The government encouraged the invention of new machinery

in France through the Soci€t€ d'encouragement pour l'industrie

nationale and in the coloniés through the award of gold medals
to planters, and in addition it bought and sent out British
machinery that looked promising.

It did not take long to recognize that steam navigation
could be of great use in the colonies,.where communication
across great distances was a major problem. Experience in
Europe and especially on the Mississippi River in the United
States showed that steam could open up rivers that were difficult
to navigate under sail, and that it could also provide communica-
tions between isolated posts on a long coastline (such as in
French Guiana, where the winds were unfavorable for sailing
craft), as well as locally within a harbor. Admittedly, there

were special problems in getting steamers out to the colonies

1 L
Budget, 1820, p. 64; Budget, 1822, pp. 45-47; Budget,
1824, p. 333 Budget, 1825, p. 3b6; Budmet, 1827, pp. 56-57.
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and supporting them there, but special needs for steamers soon
arose that made these problems seem insignificant.

The first call for steamers came és part of the most
ambitious colonial effort of the Restoration: the reoccupation
of Senegal. In the old French empire of the eighteenth century,
Senegal had been a relatively insignificant colony, useful only
as a base for procuring slaves and gum from the interior of
Africa. It was dealt a severe blow when one of its two occupa-
tions, the slave trade, was outlawed in 1815, but the 1815
settlement also left it as one of only two French colonies with
any territorial expanse, and it became the focus of the effort
of the Restoration governmeﬁf to develop the empire as a source
of supply for colonial crops.l In 1816 an expedition was sent
out under Colonel ngieneDésiré Schmaltz to retake possession of
Senegal from the British, who had captured it during the war.
His instructions, dated 18 May 1816, aiso ordered him to report
on the possibility.of cultivating colonial crops in Senegal by
means of free labor, and to indicate the means necessary to set
up such a system.2 He was delayed by the shipwreck of his flag-

ship, Méduse, but duly assumed control of the colony and submitted

Eugene Saulnier, Une compagnie X privilege au XIXS
sidcle: La Compagnie de Galam au Senésal (Paris, 1921), pp.

17-19.

2

Minister of Marine (hereafter Minister) to Schmaltz,
31 December 1818, A.C., Seénégal I-6; C. Schefer, comp., Instruc-
tions gen€rales donn€es de 1763 a 1é70 aux gouverneurs et

ordonnateurs des etablissements franc¢ais en Afrique occidentale,-

2 Vvols. (Paris, 1921-27), 1:227-312.
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his report on 8 July 1817, followiﬁg.which he was recalled to
Paris to explain his plan and help prepare its.execution. The
"holitical and moral" aim of his plan as accepted was 'gradually
to introduce among the blacks of Senegal a civilization based on
Voluntary Work, on crops more productive than those that the
natives are presently cultivating, on education, and on the
maintenance of peace in the region." The system would be made
to work by creating among the natives '"new needs and desires"
for French goods hitherto unknown to them (encouraging them to
grow the crops that the French wanted and opening new markets
for France) and in part by the presence of 700 Europeans in
three posts élong the river, plus 500 at Goré€e and Saint Louis
on the coast, which would overawe the pacified natives and
protect them against their marauding Moorish neighbors. Fast,
reliable communications on the river between these posts was
essential -to the security of the project, and to guarantee these
communications Schmaltz proposed using two steamers.l The
government approved his project on 18 May 1818, including the
dispatch before the end of the year of two expeditions to Senegal,
and it immediately began procuring a long list of equipment,

including the steamers.2

1€ IMinister to Schmaltz, 31 December 1818, A.C., Sen€gal

2 .
Ibid.; Minister to Schmaltz, 25 May 1818, A.C.,
Senegal I-5; Saulnier, Compagnie du Galam, p. 20.
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: The first of the expeditions sailed from Lorient on 7
July 1818. It was only a small exploratory one, coasisting of
the navy brig Argus, whose function was to ascend the Senegal
River and reestablish a French presence at the proposed advance
post at Bakel in Galam. She was to stay there for a year,
gathering information on the area and preparing a base for
1arger'expeditions to follow. The brig begén her trip upriver
on 17 August, accémpanied by two ships of the colornial govern-
ment, which was anxiousAto forestall the 3British who were active
in the area, and a trading vessel from Saint Louis, whicz was to
reopen what in the previous -century had been a prosperous tracs
between the upper part of the river and the coast.

Meanwhile in France lack of funds forced ths posSpone-
ment from October 1818 to early 1819 of part of the main expedi-
tion, with the men and supplies for thé two settlerants Zown-
river from Galam. Schmaltz was aiso informed that the sieamers
would not be ready to participate in the initial establishment
of the two posts, and his logistics plan as revised on 1=
September included two old hulks, fitted with artillery and
strong bulwarks, which would protect the posts until the stearers

arrived.2 The main expedition finally arrived in Ssnegal in

lA.N., Marine BBU4-4OL4; Minister to Schmaltz, 31 Tecembter
1818, A.C., Sén€gal I-6; Saulnier, Compagnie du Galam, pr. 23,
29, 43; Paul Marty, "L'établissement des francais dans ie Haub
Sen€gal, 1817-1822," Revue de l'histoire des colornies frangaises

13 (1925):63-68.

2
Schmaltz to Director of Colonies, 9 August 1818, and
Minister to Schmaltz, 22 September 1818, A.C., Sénezal I-5.
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April 1819 with Schmaltz, 600 men, and supplies for the river
posts. It was hoped that the steamers would follow in time for
the relief trip to Galam, scheduled for June.

The importance of the steamers was underscored by the
fate of the Argus expedition. Short on supplies and unsure of
the friendship of the natives, it was ‘hanging on precariously |
at Galam under the command of two very junior officers, having
lost both its commander and its geographer to disease. Schmaltz
attributed these losses principally to the fact that the ship
had taken no less than seventy-four days to ascend the rivar.
This made him appreciate more than ever "how indispensable the
steamers are for the forthcoming expedition., Their shallow
draft will permit sending them on the first flood crest of the
river. The state of affairs at Galam . . . makes me regard it
as most important'to send them from Saint Louis during the
first days of July."

But Schmaltz was destined for repeated disappointments
regarding his steamers. On 2 June he acknowledged receipt of a
letter dated 20 April from the Ministry stating that they would
not arrive before 20 August or be ready for use before the end
of September. "It would be difficult under present circumstances, "
he wrote, "to hear news more likely to upset our plans. After
having made the treaties that remove all obstacle to the execu-

tion of the plan of‘colonization, it is urgent that we act

1 . .
Schmaltz to Minister, 10 April 1819, A.C. Sendgal I-6.
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without losing time to consolidate tﬁe establishment at Galam
and to complete this initial effort with an expedition capable
of giving the people along the river a trﬁe idea of our strength.
This delay upsets all my calculations ., . . here I am, stopped
for lack of my primary means of execution."l Schmaltz faced a
dilemma: it was out of the question to abandon Galam, but he
could not bring himself to send a large garrison up by con-
ventional means, fearing the effects on the enterprise, both in
the colony and in France, of a long transit under sail and the
mortality that might result from it. Hence he decided to send
only one ship with a few men and the most indispensable supplies,
and count on the promises of the minister to deliver the steamers
in time for them to make the trip before low water made the
river impassable towards the end of the year.

He was not happy with this solution, however, and
shortly before the relief vessel sailed at the end of July, he
wrote to the minister again deploring the absence of the steamers,
"I was counting on them, and their sudden appearance on the
river would have spared us many half measures. The trip would
have been made by them with Promptitude and Safety, and I find
myself obliged to send a colonial ship which is far from offer-

. 2
ing me the same guarantees. . . ."

1
Ibid.

2

Schmaltz to Minister, 10 July 1819, A.C., Sen€gal I-6.
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But September arrived, and iﬁstead of bringing the
steamers it brought another letter from the ministry saying that
the first steamer would not arrive before‘hid, and perhaps late
October., Schmaltz now found himself in serious trouble, for
the relief expedition could no longer be delayed--in fact it
soon developed that he had not left enough time to send it to
Galam in sailing craft. The expedition was hastily formed and
left St. Louis on 18 September, but was turned back short of
its destination by low water and went into winter quarters on
19 November at one of the posts on the lower river, Dagana.
Schmaltz again complained of the lack of the steamers, which
would have permitted him to.spare the Galam relief force the
hazards of a long and difficult trip in small vessels devoid of
any conveniences, In addition, he felt that their mere appear-
ance on the river would have made an impression on the natives

sufficient to eliminate the need to negotiate with riverine

tribes for the passage of the relief expedition, and to prevent

the incursions against riverine allies of the French by their
Moorish neighbors. At least they would have permitted a more
prompt response to these attacks.

By this time Paris was fed up with Schmaltz's complaints
about the steamers. The mipister wrote him in December, "You

have complained bitterly and repeatedly about the delay in the

1
Schmaltz to Minister, 4 September 1819, A.C., Senegzal
I-6; ﬁaulnier, Compagnie du Galam, p. 45; Marty, "Haut Senégal,"
pp. 94-97.
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arrival of the steamers that you were to have received before

. the end of June 1819. My regrets in this matter preceded

yours--it was a question of the first ships of this type to be
built in France for such a purpose. We were unable to avoid
much groping about, and despite the continual efforts of my
department to obtain a better result, -only one of the two ships
was able to depart on 16 October last--the other will only be
able to sail in several days."l
The problems faced by the Navy in producing'the ships
were truly monumental, for they were among the first to be
built in France, being preceded only by those of Jouffroy,
Church and Pajol; and were Qery likely the firs@ successful -
ones entirely built (hull and engines) in France. .They were
certainly the first to be built by or for thé government, which
was careful to search out the best talent in France for the
project. It secured the services of Pajol's chief engineer,
Clement-Marie Lebreton, a former officer in the naval construc-
tors' corps who had taken his post with Pajol with the approval
of the Navy after being prematurely put on the retired list by
the Restoration government and who, following Pajol's financial
collapse, sought reintegration iﬁto the navy.2 He was ordered
to design the hulls for the two steamers, which were ordered |

on 31 August-1818 to be built at the navy yard at Lorient. For

1
" Minister to Schmaltz, 20 December 1819, A.C., Sen€gal

.
Busson, "Debuts," p. 36.
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the engines, the navy went to the Frénch company with the most
experience, the Perier firm at Chaillot. This.factory had been
inactive during the last years of the‘war, but was bought in
February 1818 by Antoine Scipion Perier (no relation to the
founder, J.-C. P€rier) and put under the direction of Humphrey
Edwards, an English engineer. The Navy contracted with Perier
on 8 September 1818 for an engine of 32 horsepower for each ship,
at a total cost of 67,500 francs.l

The hulls were launched on 8 and 24 February 1819, were
named respectively Africain and Voyageur, and were ready except
for their engines in June (Voyageur) and July 1819, already
well behind schedule. At léast one set of engines arrived at

Lorient in July in the navy transport Pourvoyeur, and Voyageur

was rushed to completion: she was commissioned on 10 July,

left the dockyard on 22 August, and ran her definitive machinery
trials in .Lorient harbor on 23 September with satisfactory
results.2 She sailed for Senegal under the command of
Lieutenant Auguste Louvrier and escorted by brig Silene on 16
October and arrived in Senegal on 1 November. She did not use
her engine during the passage--instead her paddle wheels were

stowed on deck and she made the trip under sail.3 Africain

1 )
Busson, "Débuts," p. 36; Payen, Perier, pp. 23, 40,

225-227; note by Inspecteur Général du Genie Maritime (hereafter

cited as Insp. Génie), 28 August 1824, A.C., Sén€gal XVI-43.

2 L
Gilbert, Essai, p. 57; A.N., Marine BB5-13.

3

Insp. Genie note of 15 October l823,kA.C., Senégal
XVI-43, -
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was only taken in hand after Vozagéur was comp}eted: she began
to receive her engines on 26 September, was éommissioned on 1
January 1820 and ran trials on 24 January. She sailed for
Senegal on 1 March but was turned back by bad weather, and
finally arrived in Senegal on 12 May, eleven months after
Schmaltz had wanted her.

The dates show how limited was the navy's ability to
build steamers at this time. The initial problem was probably
late delivery of the engines from Pe€rier: small hulls like
these could have been ready for their engines within a few weeks
of launcﬁ'if the engines had been on hand. The delay to Africain
indicates that either Peérier could only build one set of engines
at a time, or that Lebreton and the navy engineers ét Lorient
could only install and adjust one at a time. Even so the
achievement was substantial--the ships' machinery functioned
well on their arrival in the colony, and the future was to show
that meeting construction schedules when new technology was
involved was a very difficult undertaking.

Schmaltz was delighted finally to get Voyageur. He
wrote to .the ministry three days after her arrival that she had
suffered some damage during the trip out, but that he hoped
that it would prove to be minor and that she would soon be ready

1
to render important services. He at once put the ship to work

1 . '
Schmaltz to Minister, 3 November 1819, A.C., Senegal

I-6.
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carrying supplies to the relief force at Dagana, where a caravan
was being readied to carry the material the rest of the way to
Galam since the river was now too low for'fhe steamer. Schmaltz
wrote from Dagana on 3 December that "the steamer Voyageur,
which has succeeded completely, arrived in spite of continuously
adverse currents and winds in fifty-two hours from Saint Louis
to Dagana. . . . The success of this vessel made me feel more
deeply than ever how valuable the two steamers that I requested
would have been if it had been possible to get them to me in
time."l Time was now working against Schmaltz, for as early as
May 1819 he had signed treaties with some tribes on the right
bank of the river, and he was now bging inexorably drawn into
the endemic warfare between these tribes and the Moorish tribes
on the left bank., By February 1820 the latter had succeeded in
forming a coalition against the French and their allies, blocking
the land route to Galam and forcing Schmaltz to take drastic
action. He used Voyageur first to carry him to Podor for a

last effort at negotiations, and then sent her back to Saint
Louis to raise relief forces for Dagana and get them there
before the enemy could mount an attack. This she did despite
being sloﬁed down by contrary winds. He then sent her on a
diversionary raid which he.hoped would draw the enemy away from
Dagana and force them to return to their own territory. Two

‘ﬁ‘

|
Schmaltz to Director of Colonies, 3 December 1819,
A.C., Sénegal I-6. -
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‘shell guns were added to her armament, and her commander,
Lieutenant Louvrier, then took her upriver beyond Podor and
bombarded two villages which contained’man& of the enemy chiefs,
part of their army and all their supplies. The raid had the
desired effect of sowing panic among the native forces, which
“burned the villages and retired into the interior, ending the
immediate threat to the French posts.

Unfortunately for Schmaltz, Voyageur's raid also alarmed
the government in Paris, for it revealed beyond any doubt that
force would be needed to establish and maintain the colony in
the form planned by Schmaltz.1 Paris had begun to have doubts
as early as mid-1819 when Schmaltz proposed some major changes
to his plan, involving extensive French settlement in the
interior, and reported his first treaties with the natives.

The government reminded him that the original plan had relied

on nothing'more formal than friendly persuasion and the workings
of a cash economy to establish French influence, while Schmaltz
now seemed to be moving in the direction of formal political
agreements, which would inevitably lead to wars and the imposi-
tion of French domination by force. Parliament and the govern-
ment were‘both upset over the moral and financial implications

of such a policy, fearing that "we would apply to Senegal the
system followed by the English in India,"2 and they cut Schmaltz's

I :
. "Rapport au Conseil des Ministres," May 1820, A.C.,
Senegal I-6. :

2
i Minister to Schmaltz, 13 September 1819, A.C., Séncgal
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-budget, denied his request for additional troops, and enjoined
him to rely for his safety on the friendship of the natives,
the 500 to 600 Europeans already in Sénegai, the two steamers,
‘and the existing posts at Galam and Dagana.l Tney also sent
out an investigative commission which arrived in the colony
three days after Voyageur and rode up to Dagana in her.2 Events
thereafter, climaxed by Voyageur's raid, appeared to have con-
firmed the government's worst fears, and in July 1820 Schmaltz
was récalled. This was the end of French efforts during the
Restoration to extend their control in Senegal: for the remainder
of the decade they made extensive efforts to grow tropical crops
in the areas already held, ﬁut even these effofts'were ended by
the July Monarchy in 1830, reducing the colony once again to its
former status as a simple trading post. |

The end of Schmaltz's plan, however, did not mean the
end for steamers in Senegal, for, once introduced, they had
been found to be indispensable., Sail simply could not providé
the regularity of communications along the river or the protec-
tion for traders (who in 1820 set up a private company for trade
with Galam) that the steamers gave. Africain's captain reported
in 1822 that even the temporary suppression of the steamers on

the river would have serious consequences:

l .
L€ Ibid.; Minister to Schmaltz, 18 May 1820, A.C., Sendzal

2 . v
Marty, "Haut Sene€gal," p. 98.
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We have found that these ships inspire terror among the
natives, who are today convinced that their attacks on
them are useless. Also, the trip [to Galam], which no
longer encounters any obstacles, will certainly suffer
delay and perhaps losses if it is tried next year with-
out this escort. Moreover these trips, which no longer
arouse much concern among those designated to relieve
the post at Bakel, will become as fearful as they were
before the arrival of the steamers because everyone
knows today that tge safety of Europeans depends on the
speed of the trip. . )

For the rest of the century there would always be at
least one government steamer in the colony, while efforts would
be made to have at least two.

However this intensive use of the new technology brought
with it some problems. The colonial governﬁent soon began to

notice that every time it sent Africain or Voyageur out, they

were a little slower than before in spite of all the efforts of
their commahders to force more speed out of them. In addition,
mechanical breékdowns became more frequent, forcing the ships
to proceed'under sail or tie up to trees on the river bank

until repairs could be made. In October 1822 the captain of

Africain reported that his boilers were in such bad shape that

they would have to be replaced before the ship could make

-another trip to Galam, and the colony estimated that Voyageur

could only make one more trip before her boilers too gave out.
Other problems also came to light regarding the ships

themselves. Their hulls were essentially conventional sailing

Commanding Officer Africain to Governor Senegal, 25
October 1822, and Director of Colonies to Minister of Marine,
8 March 1823, A.C., Sen€gal XVI-43.
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brig hulls, and their commanders cémplained that these were not
suited for use on the river: they were too heavy for their
engines, and their high sides caused ioss of both speed and
maneuverability due to wind resistance. In addition their
accommodations were not suited for the tropics due to inadequate
ventilation. Finally, Voyageur's hull had warped, causing her
paddle wheels and parts of her machinery to rub against the
hull tim.bers.l

These two problems, maintenance of the machinery and
desigh of the ships for the specific needs of the colonies,
were the main ones faced as successive generations of steamers
were sent out to Senegal. fhe ministry was quick.to find in the
reports on Africain and Voyageur the reason for their machinery
problems: their boiler furnaces had not been cleaned since the
ships had left France, and a thick layer of soot had become
baked on the metal surfaces, blocking the transfer of heat to
the water and weakening the boilers. Poor operating practices
compounded the problem. At first, when the ships had been

running well, their machinery had been operated by the builder

-of the ships, Lebretén, but since then the efforts of the ships'

captains to increase speed by burning more fuel and forcing the

machinery had simply accelerated its deterioration.2 Thereafter

1
Commandant Senegal Flotilla to Governor Senegal, 30
September 1823, A.C., Sen€gal XVI-43. -

2
Insp. Genie note, 17 February 1823, A.C., Sehegal
XVI-U3. ’ Ty RS, .0 Benc
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_the navy tried, often with considerable difficulty, to see to

it that a qualified engineer was always on duty with the ships
in Senegal to operate and maintain the machinery.

The problems in designing the ships were also not easlly
overcome. The colony and the ministry agreed tﬁat new boilers
should be sent out for Africain, so as to have at least one
steamer again available in a short time.1 As for Voyageur, it
was agreed that she should be sent back to France and a smaller
ship built to replace her incorporating lessons learned with
the first two ships, However there was disagreement on the
characteristics of the replacement. The colony asked foxr a
small, fast river steamer like those in use on the Gironde,
claiming that it would cost no more than a new set of boilers
for Voyageur. The ministry responded that the problem could
not be answered so easily: ships like those in commercial use
in France cost three times as much as the colony thought, and
would be useless in Senegal as they carried only a one day supply
of coal and no cargo.2 The ship would have to be specially

designed and built for colonial use, and on 18 October 1824 the

minister directed the naval constructor Jean-Baptiste Marestier,

Director of Colonies to Minister, 8 March 1823 and
25 March 1823, A.C., Senegal XVI-L3.

2Commandant Senegal Flotilla to Governor Senegal, 30
September 1823; Director of Colonies to Minister, 31 October
and 11 December 1823; Insp. Geéhie notes of 15 October and 15
November 1823; A.C., Seénégal XVI-43. Voyageur was in fact
%ept in the colony and only her machinery was sent back to

rance. )
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who was already building three steamérs for the navy, to build
a reduced edition of these for Senegal. Marestier was unable
to provide adequate coal capacity witﬁout exceeding the maximum
length allowed by the colony, and the ship that resulted,
Serpent, was necessarily a compromise between the need of
colonial steamers for maneuverability and endurance. This
problem was only eliminated in the 1840's with the introduction
of iron hulls, which finally made fully satisfactory colonia}
steamers technologically feasible.

Colonial Steamers: French Gulana

Even with these limitations, the early steamers ﬁad
important advantages, and other French colonies soon discovered
a need for them. Postwar plans also called for developing the
only other French colony with significant land area, French
Guiana. Here the main problem was the climate and the lack of
an indigenoué'ﬁopulation that could be put to work on plantations,
and the development plans therefore concentrated on attracting
immigrants from all parts of the world, including India, the
United Stateé and France, and establishing them in settleﬁents
in the highlands where it was hoped that the climate would
permit them to survive.1 New technology was used wherever pos-
sible here as in Senegal and the other colonies, and the original
allocation of funds in the 1820 budget for the development of
Guiana included a steam engine for the processing of sugar and

"purchase and maintenance of a steamer." In allocating the

l .
Budget, 1820, pp. 53, 57; Budget, 1821, p: 31.
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funds the ministry noted that steam navigation "would be extremely
. useful there, not only for ascending the rivers more easily, but

also for communications along the seacoast; where the.currents

are always contrary for ships traveling from north to south,

and where the winds are also contrary for them during the greater

part of the year. The model steamer which would be sent to the

colony would be used advantageously there by the government,
would provide services for private individuals, and would offer
an example which the latter would proceed to imitate on their
own account," by investing in additional steamers.l The main
problems were the price tag (190,000 francs out of a total of
500,000 for the year) and tﬁe fact that the government had no
well-defined settlement plan for Guiana as it did for Senegal.
The result was that the funds were reallocaﬁed during the year,
and the steamer was dropped in December 1820 despite the fact
that its estimated cost had fallen to 120,000 francs. Instead
the governor of Guiana was invited to raise funds for the ship
by public subscription or to encourage formation of a private
company to bpild and operate it.2

In sending this advice the government based its hopes

on what was happening in Martinique. There an American,

1
"Appergu [sic] de 1l'emploi d'une somme de 500,000
francs demand€e aux Chambres pour service colonial extraordinaire
de la Guyane frangaise, Exercise 1820," undated, A.C., Guyane
F1-09; Budget, 1820, p. 53.

2 .
Report dated 14 December 1820, and Minister of Marine
to Governor Guiana, 3 February 1821, A.C., Guyane F1-09.
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W. Macomb, had approached the govefnor and proposed building a

steamer (which would be named for the governor, Comte_Donzelot)

for use between two ports on the west coast of the island, St.
Pierre and Fort Royal. He claimed to have directed a similar
operation earlier at Trinidad. Donzelot agreed on 6 March 1820,
and Macomb came to France to procure the ship. The Ministry of
Marine became involved because the project called for the colony
advancing funds from its account in Paris to build the ship,

which Macomb's company would later repay in the coiony. The
ministry approved these arrangements on 30 June 1820 on Donzelot's
recommendation, with the provision that the steam engine used

be built in France.l On 24 July Macomb contracted with Humphrey
Edwards, director of the Scipion Perier works at Chaillot, for

a steam engine of 20 horsepower, and on 28 September he contracted
with the Bordeaux shipbuilder Coureau, builder of the two best
steamers then in France (Triton and Henri IV) for a hull measur-
ing 30 by 6 meters.2 The engine was.to have been ready in
December 1820, but the ship only ran trials in October 1821 and
failed miserably, being barely able to move against the current
in the river, Macomb wrote that he was astonished by the failure,

as Edwards had by then built about sixty engines, but felt that

1
o Macomb to Minister, 28 July 1820 and 9 December 1820;
Director of Colonies to Minister, 31 July 1820 and 29 October
1822; A.C., Martinique 143-128.4.

o .
Macomb to Minister, 28 July 1820; Macomb to Director

o? Qolonies, 19 and 29 September 1820; Director of Colonies to

Minister, 31 July and 11 October 1820; A.C., Martinique 143-1284.
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. perhaps the difficulty was due to ﬁhe fact that these were the

" first engines he had built for a ship.1 (Edwards had, of course,

built the engines for Africain and Voyageur, but had not been
responsible for their installation.) Edwards worked on the
enginés and paddle wheels all winter, and in April 1822 crowned
his efforts with wholly successful trials. The paddle wheels
were then dismounted and stowed on deck, and on 25 May 1822

the ship left under sail for Martinique.

However success soon turned again into failﬁre, for
when the ship arrived in Martinique on 7 July, Macomb's company
declared that it had no fundg to operate her and abandoned her
to the colonial government.2 Macomb, who French. observers said
was a very poor businessman, had run ﬁp costs of almost 233,000
francs for the ship against an estimated cost of 109,000 and
capital raised by subscription in the colony of only 89,000
francs.3 The colony had to take over and run the ship in an
effort to get its money back, and in é period from March 1823
to July 1825 the ship earned only 39,622 francs against total

I
costs to that point of 430,260 francs. Oblivious to the
]

1
Macomb to Minister, 4 October.1821, A.C., Martinique
143-128Lk, ’ ’ > TR

] Commandant Geénéral de la Marine, Bordeaux, to Minister,
9 April, 25 May and 5 September 1822, A.C., Martinique 143-128},

3Commandant Gen€ral de la Marine, Bordeaux, to Minister,
25 May 1822; Director of Colonies to Minister, 29 October 1822;
A.C., Martinique, 143-1284,

m
Account dated 25 November 1825, A.C., Martinique
143-128L, ’ ’ 1
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magnitude of the fiasco, Macomb wrote in September 1822 that
"by the grace of God I will have founded within a year from
today another company for Guadeloupe for coastal navigation--

1 There is no

this type of ship will be very useful there."
evidence that he or anyone else did so, and for its part the
Navy made no effort to have a steamer .in the Frenéh Antilles
before the 18L0's,

Although she caused a financial catastrophe, Comte
Donzelot marked another important step in the development of
steam navigation in France. The Navy representative in Bordeaux
reported that the six steamers then in service in the Garonne
all had engines built in Brifain, and it is probable that the

other early French steamers, except possibly the unsuccessful

ones of Jouffroy and Pajol, did too. If so, this would make

Comte Donzelot the first steamer produced entirely French
industry (Africain and Voyageur were pfoduced in part by the
government). The navy's stipulation that the engine be built

in France and its rapid acceptance of Donzelot's and Macomb's
rather unorthodox financial arrangements indicate that the govern-
ment fully appreciated the importance of the step to be taken.

The navy's representative at Bordeaux, in reporting on the
successful trials-of the ship (in which her engines functioned
well while burning half as much fuel aé the British engines)

congratulated France on her achievement:

l N 0
Macomb to Minister, 19 September 1822, A.C., Martini
143-1284, - ’ P ’ » TarHniane
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A

I saw, as a good Frenchman, the success of the

steam engine from the Chaillot foundry. . . . [Wel

can hold our own with the English, which should be

an inestimable resource if good relations cease to

exist between France and England, for we will never

be able to make a descent on England except by the

use of steamers. Commercial shippers get all their

engines from England, because they cost a third

less--it is important to stop this importation by

doubling the tariff duties. . . L

The difficulty with the steamer for Martinique had

little effect on the situation in French Guiana, besides dis-
couraging hopes for private funding, because key colonization
plans drawn up in 1820 and 1821 all called for one or more
steamers. A proposal drawn up in July 1820 noted that settlers
érriving at the mouths of the three main rivers in Guiana would
have no way of getting upriver to the highlands, and called for
the provision of large steamboats like those on the Mississippi
to carry them and their supplies.2 Plans for settlement in
Guiana began to take more specific form in late 1820 when a
commission was sent from France to examine the possible sites
for a settlement. It reported in favor of concentrating on an

effort to settle French farmers on the Mana river.3 The Mana

Commandant Geén€ral de la Marine, Bordeaux to Minister,
9 April 1822, A.C., Martinique 143-1284,

> _
Memorandum by Catineau-Laroche, 5 July 1820, A.C.,
Guyane F5-01. ‘

3Budget, 1822, p. 37; Budget, 1823, p. 29; Michel Lohier,
Mana, d€but de la colonisation, ses echecs, oeuvre émancipatrice
de la Mére Javouhey, sup€rieure de la congresation des Soeurs de
Saint-Joseph de Cluny (Clamency, 1959), pp. 13-18, 56-67.
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‘was at the far western edge of the.colony while Cayenne, the
capital, was in the east, making it all the mofe necessary to
overcome the problem of communications'along the coast. Two
steamers were included in the plan for the sett;ement of the
Mena, one for use on the coast and the other in the river,
while the commander of the brig that had carried the expedition
pointed out in his report that a steamer could make a major
contribution to the economy of the new settlement by carrying
its products to market quickly and more efficiently than present
means‘allowed.1 In December 1821 a royal commission approved
the project of settling Europeans on the Mana, and the first of
several expeditions was sené out in 1822,

At the same time, the decision was finally made to
procure a steamer for the colony. In May 1821 the governor of
French Guiana had included a steamer, whose estimated cost was
now 80,060'francs, in his request for the distribution of the
500,000 franc special credit allocated to the colony for 1821;
but the ministry informed him that it had already made other
plans for the money and promised to reconsider the request the
-following year.2 On 22 October 1822 the minister ordered that

a "steam schooner" of 50 horsepower be built at Rouen under the

1

Memorandum by Catineau-Laroche, 26 July 1821, A.C.,
Guyane F5-01; Commanding Officer Isere to Minister of Marine,
9 March 1822, A.N., Marine BB4-432,

. Governor, French Guiana to Minister, 7 May 1821, and
girg;tor of Colonies to Minister, 27 August 1821, A.C., Guyane
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supervision of the naval constructor Jean-Baptiste Marestier
(who a few days previously had been ordered to build two other
steamers there), with the stated purpdse af providing communica-
tions between Mana and Cayenne.1 The ship, originally named
Galibi but soon renamed Caroline, sailed from France in 1824
under the command of Lieutenant Louvrier, who had also been the
first commander of Voyageur, carrying as passengers three
families from the Jura who were to settle near the mouth of the
Mana., The three families asked to come home in 1828 and had

to be replaced with other settlers, but the steamer became a
permanent part of the colony, performing the trip betwéeﬂ Mana
and Cayenne in forty-eight.hours, while sailing ships needed
ten and sometimes fifteen days.2 It became official policy to
have a steamer available in French Guiana at all times, though
when Caroline (renamed Louise in 1828) was taken out of service
in 1833 the célony had to wait until 1837 for the arrival of her
replacement. |

Steam Tugs for the Navy

So far, none of the steamers builf by the navy had been
intended for its own use: all were for use in the colonies and
were charged against the colonial budget. However from an early

date the navy was intrigued by reports and claims regarding the

Minister of Marine to Governor, French Guiana, 1 Decem-
ber 1822, A.C., Guyane All-03; A.N., Marine BB5-13; H. P. Spratt,
"Le premier vapeur transatlantique de la France," Revue
trimestrielle canadienne, no. 144 /1950-51), pp. 4O9-IT.

2Governor, French Guiana to Minister, 14 July 1830,
A.C., Guyane Pl-2, ' :
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military potential of steam, and made a deliberate effort to

. collect accurate information on it. Perhaps the first contribu-
tion was made by Charles Dupin, who beginning in 1816 made a
number of trips to England to study the innovations made there
in naval organization and materiel during the wars. His
enthusiasm for many of the British innovations brought upon him
the displeasure of the Restoration government, but his detailed
technical descriptions and his faith that France could imitate
and surpass everything done in England aroused widespread
interest in the navy. Among the many things that he described
were the steamers then in service in the northern part of the
country, although he and others felt that the information he-
collqcted on new British designs for battleships and large
frigates was far more important.l However this initial inform-
ation on steamers aroused the desire for more, as did the navy's
involvement beginning in 1818 with the production of steamers
for the colonies. In 1819 the minister of marine, Portal,
probably at the suggestion of the head of the naval constructors'
corps, sent out two officers, one a naval officer already inter-
ested in steam and the other a naval constructor, with the
Primary mission of collecting as much new information about

steam navigation as possible. Both men were sent to the United

1

, Baron J.-M. Tup:énieré g§apport sur le mat€riel de 1la
marine,” Ann, Mar., no. 67 (1838), p. 197; Jones, Voyageurs
pp. 140-1745; Dupinis statement of service’dated él July 182i,
A.M., Marine CC7-779; Ann. Mar., no. 4 (1816), p. 399; Ann.
Mar., no. 8 (1818), p. 732. .
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States, where Fulton had had his greét success and whére steam
.navigation was spreading even more rapidly than in England.

The first mission was entrusted td Lieutenant Jacques-
Philippe Merigon de Montgé%y, who on 27 July 1819 received
orders to take command of transport Prudente, escort Voyageur
to Senegal, and then proceed to the United States to study
steam navigation there. Montgé€ry was actively interested in
many technological innovations, and published in the early 1820's
ggmphlets on artillery, floating mines, Congreve rockets, iron
ships and submarine warfare. Portal noted in his orders to
Montgéry that the latter had been searching for a long time for
ways to apply steam engines to "floating machines suitable for
defending our ports against attacks by an enemy superior in
strength, or even for carrying destruction into the interior of
his maritime eétablishments." He was given the specific mission
of studying American warships "propelled by water reduced to

' and was

steam,’
. . . particularly to examine what use the Americans
have been able to make of the steam engine, in floating
batteries for the defense of their ports, for ships
used for carrying merchandise, or even for war. The
general layout of their "steam-boats," their equipment
and how they are maneuvered are the main objects upon
which it is most important for you to concentrate your
attention, so as to determine from what point we will
have to start if it is found advisable to introduce
ships of the same type in the system of French naval
forces.

That he felt this was far from being inevitable was shown by

his reference to steam propulsion as "a process whose power

e p— A by . ————
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necessarily has limits beyond which its application presents
only dangers without probability of success. "t
While Montge€ry was to concentrate on the aspects of
steamers that concerned practical naval officers, such as their
nautical qualities and potential military use, the other mission
was intended to provide the technical.information that would be
needed by naval constructors in designing and building steamers.
Ultimately it proved to be the more important of the two, and
its report was and remains a classic on early steam navigation.
The naval constructor chosen to carry it out was Jean-Baptiste
Marestier, selected due to the "extent of his theoretical and
practical knowledge in the art of naval construction," not,
apparently, for any special knowledge of steamers. Portal
cautiously explained to him, in orders dated 19 June 1819, the
reasons for the mission:
The Americans are, up to now, among maritime
peoples, the ones who have made the most use of steam
engines for propelling floating objects. That which
we know of their constructions of this type leads us
to suppose that they only arrived at these results after
many trials; and if it were found useful for France to
imitate them it would be very advantageous to benefit
from their experience, so as not to repeat the same
mistakes.
Without making any judgment yet on the greater or
lesser influence that the introduction of these
mechanical means on board warships may some day have
on European navies, it is essential that France not
remain any longer in ignorance of the progress that

this branch of naval architecture may have made in
other nations.

l ° .
—~ . Baronne de Gervain, Un ministre de la marine et son
ministere sous la Restauration: Le baron Fortal (Paris, 1898),
pp. 133-130.
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I have therefore decided that an officer of the
naval constructors' corps is to be sent to.-the United
States, to examine there the methods used by the
Amerlcans 1n the equipping and maneuvering of their

"steam-boats" and to bring back information on these
ships more exact than the descriptions which have
been published in France for the past several years.

He instructed Marestier to contact the American minister
in Washington, who was to arrange for him to visit the ports
where there were steamers.

You should concentrate partlcularly on how these
ships are equipped and on the various ways in which
‘motion is imparted to them by means of water reduced

to steam, and try to get the most precise possible
information on these matters. Above all you should
see what factors the Americans use to determine the
dimensions of their steam engines relative to the
different uses to which.the ships which receive them
are put, and you should determine if they have been
able to establish an exact relationship between the
effect to be produced and the force necessary to
obtain it.

It would be most desirable if you could procure
with some precision a detailed description of these
ships, of their various functions: attack, defense,
or even merely the transport of passengers and
merchandise at sea or on rivers. If you can examine
them in enough detail to analyse their capablllties,
you will be able to form for yourself a precise opinion
on what one can expect some day from this type of ship
in commercial use and in war.

Marestier was also ordered to keep his mission strictly
secret, whether from fear of antagonizing the Americans or arous-
ing the suspicion of the English is not stated. On his return to
France he was to incorporate the material he had gathered into a

report to the minister.

lmvia;, pp. 136-137. 2Ipid., pp. 138-139.
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The French minister to the United States reported on 1
September that Marestier had arrived, and that-he anticipated
that the only problem would be language: Marestier could read
English but spoke only a few phrases, and would be given an
interpreter. The French minister had already collected a con-
siderable amount of information, and was certain that the
Americans would hide nothing, as they had always been most open
towards him and the French in general. On 31 August he and

t

and the port

commander had been eager to show them all the machinery.l

Marestier had visited Fulton's "steam frigate,'

Marestier subsequently made this ship the subject of a special
report, which was not publiéhed and appears to have been lost.

Marestier proceeded to visit a number of the ports on
the east coast of the United States, and, while unable to visit
the Mississippi River, also gathered information on the many
steamers in use there. He returned to France to work on his
report, which was published by order of the Minister of Marine
in 1824, Meanwhile in 1822 Marestier had confirmed his reputa-
tion as one of the bright young men of the navy by marrying the
daughter of the senior officer in his corps.

Marestier's report began with a review of the history of
steam navigation. He pointed out that the main lesson of recent

experience was that the early efforts had all failed because the

1French Minister, Washington, to Minister of Marine,
1 September 1819, A.M., Marine CCT7-1675.
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power needed to propel a ship had beén greatly underestimated:
J.-C. Périer's experiment in 1775 had used an engine of one
horsepower, while Fulton had needed tﬁenty to succeed in 1807
and had later used even more.1 He then used his data on
American steamers to derive an equation.showing the relationship
between speed, horsepower, and the dimensions of ﬁhe hull, which
would permit him to calculate the horsepower for a ship if he
were told what size it was to be and what speed was desired.

An additional equation permitted working out the proper dimen-
sions of the.paddle wheels. However much of the value of
Marestier's report, both for his contemporaries and for
historians, lay in his exteﬁsive descriptions of the steamers

he saw, his trips in them, and his notes on-details ih their
construction, which could be copied in building steamers in
Europe. He aléo described some of their machinery, though his
instructions did not call for extensive study of the engines
themselves and he carefully avoided making his report a treatise
on steam engineering.

Marestier and Montgé€ry returned from their missions in

the middle of 1820, and shortly thereafter the French navy took

Jean-Baptiste Marestier, Mémoire sur les bateaux a

vapeur des Etats-Unis d'Am€rique (Paris, 1d24), pp. 31-40, 52.

2Marestier, Bateaux a vapeur, pp. 56, 205-211. For the
curious, he first divided horsepower by the resistance it had
to overcome (the beam of the hull multiplied by its draft), then
took the cube root of this quotient and multiplied it by an
empirically-derived constant (1.94% for meters, 12.6 for feet)
in order to get the predicted speed of the ship.
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its first step towards acquiring a néval steamer. In his
report on the budget for 1821, probably prepared around November
1820, the minister stated that it was proposed to allocate
180,000 francs for the construction of a steam floating battery,
similar to the one owned by the Americans. A year later he
reported that the navy had been unable to. begin work on the
ship in 1821 (she was to have been built at Rochefort), but
that the budget for 1822 included 200,000 francs for her.l
However, during 1822 the navy's steamer program changed course
towards a more practical application of steam power. A float-
ing battery would cost a lot of money without being of any

practical use during peacetime, while the ports, particularly

'Rochefort,‘needed small steamers to act as tugs and assist

sailing ships in and out of the difficult harbor approaches.

" Such ships would also be of some use in coast defense during

wartime, while Montgéry indicated that the military wvalue of
Fulton's floating battery had been overestimated and that it had
serious defects: even the Americans were now thinking in terms

of more conventional steamers.2 On 10 September 1822 the minister
decided to build two small steamers for Rochefort, followed on

22 Octobér by a similar ship for French Guiana; and shortly

thereafter.plans for the floating battery were dropped.3

l .
Budget, 1821, p. 9; Budget, 1822, p. 18.

pnn. Mar., no. 22 (182L4), pp. 564-573.

3Budget, 1823, p. 12; Ports to Minister, 10 September
1822, A.M., Marine CCr7-1675.
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The problem of producing the ships was naturally given

. to Marestier. He was able to rely-on the'kndwiedge that he had
acquired in America in designing the hulls of the ships and
determining the size of the machinery, but that left half of the
problem unresolved: how to produce the engines and boilers.

It had been assumed from the beginning that the machinery would
be built in France, but the French steam engine industry was
still in a very primitive state. Only one French firm, Perier
of Paris, was at all prominent, and it specialized in engines
which operated with high-pressure steam (about three atmospheres)
which Marestier felt were less reliable than the low-pressure
engines of Watt's pattern wﬂich operated af aboqt one atmosphere
of pressure. However the period of 1821-1825 was one of rapid
economic development in France, and one aspéct of this develop-
ment was the influx of English capital and entrepreneurs into
the French metallurgical and mechanical industries. Perhaps the
most prominent of these British entrépreneurs was Aaron Manby,
who played a major role in the introduction of coal-burning
forges in France for the production of iron, notably at Chatil-
lon and at Creusot. He also introduced the first iron hulled
steamer, named after himself, into France: the hull and the
engine of this ship were made at Manby's factory at Birmingham,
but later sisters were built by him in France, for use on his
steamer line on the Seine. Finally he had long experience in

| building steam engines, and soon fouﬁded a large factory under

the name of Manby and Wilson at Charenton to build them in France.
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P Other steam engine companies were established by Englishmen in
France, of which the firm of Aitken and Steel at Ivry was but
one, |

It was to these new English firms that Marestier turned
for the engines for his ships. They were mostly located in the
vicinity of Paris, and it was decided-to build thé hulls at
Rouen so that Marestier, by traveling back and forth, could
supervise the construction of both the hulls and the engines.
Marestier decided that the two tugs each needed 80 horsepower,

while the colonial ship would need only 50 horsepower. The

ships were named respectively Coureur, Rapide and Caroline, and
in December 1822 the machinéry for Coureur and Caroline was
ordered from Manby and Wilson while that for Rapide was ordered
from Aitken and Steel. The hulls were ordered from private
yards at Rouen. While he was building these ships Marestier
was directed to build two more: a stéamer for the Calais-Dover

postal service (probably the Duc de Bordeaux of 50 horsepower,

whose engine was ordered from Aitken and Steel), and the colonial
steamer Serpent, whose Jo-horsepower machinery was built by Manby

and Wilson.2

Jean Vidalenc, "Quelques remarques sur le rdle des
Anglais dans la révolution industrielle en France, particulitre-
ment en Normandie, de 1750-1850," Annales de Normandie 8 (1958):
287; Gille, Sid€rurgie frangaise, pp. 84, 134-13b6. For a descrip-
tion of Manby and Wilson see Bulletin de la Soci€t€ d'Encourage-
ment pour 1'Industrie Nationale 24 (1825):123-126; and for Aitken
and Steel, ibid. 25 (1826):161-163.

2 .
~ A.M., Marine 7DD1-13, and 7DD1-46; Spratt, "Premier
Vapeur transatlantique," pp. ﬁ09-ull; Director of Colonies to
Minister, 18 October 182l and 20 January 1825, and Insp. Génie
to Minister, 15 October 1823, A.C., Sen€gal XVI-43,
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The first of Marestier's shiﬁs, Coureur, was placed in

service on 1 March 1824 under the command of -Lieutenant Louvrier,

the former captain of Voyageur, who had conceived the project
| of taking her all the way to Rochefort under steam power instead
of sail. During March Marestier put the ship tﬁrough a careful
series of trials, designed primarily to test her machinery and
study the ship's consumption of fuel. Louvrier then took the
ship from Rouen to Le Havre on 29 March, taking a merchant ship
in tow on the way to show what his ship could do.l Coureur
then proceeded to Brest, where she was thoroughly tested under
fhe supervision of an official trials board. Her performance
was in general very satisfactory, but it was noted that her
boilefs did not produce enough steam to drive the engine at full
power, a design fault attributable to Manby and Wilson. (Later
- writers, writing after the next generation of steamers had
entered service, also claimed that the relationship between
horsepower and size of hull arrived at by Marestier had not
turned out to be correct.)2 The navy, however, was pleased
with the results of the trials and gave Marestier an official

commendation.

1 :
Busson, '"Débuts,” gp. 38-39; Conseil des Travaux, 8
April 1824, A.M., Marine BB8-1106 and 1110; Minister of Marine
to Marestier, 13 April 1824, A.M., Marine CC7-1625,

2

A.M., Marine 7DD1-13; A. Campaignac, De 1'état actuel
de la navigation par la vapeur et des améliorations dont 1les
navires sont susceptibles (Paris, 1842), p. xiii.
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After taking Coureur on to.Rochefort, Louvrier hurried
back to Rouen to put the second of the;three~steamers, Cafoline,
in service on 10 July 1824, Her trials appear to have been
successful, and she sailed under Louvrier in late 1824 for
French Guiana, making the first transatlantic crossing by a
French navy steamer. The last of the thrée ships, Rapide, was
less fortunate. Commissioned only on 1 January 1825, she broke
down during her trip from Rouen to Cherbourg and had to be
towed into port by a fishing boat. On 28 October 1826 she
suffered the first serious accident to occur aboard a French
navy steamers: her boiler gxploded while she was towing a ship
off Rochefort, killing or wounding eleven men, riﬁping up part
of her deck, and toppling her tall smokestack. She was repaired,
however, and soon resumed her service as a tug at Rochefort.

The French navy's experience with steamers to this point
was similar to the English, with the exception that the British
navy was never responsible for providing steamers for local
service in the colonies. The special requirements of an over-
seas expedition, in this case an exploration of the Congo River,
caused the Royal Navy to build its first steamer, Congo, in 1816,
but she was.not a success as a steamer and her engine was removed
before she left on the expedition.1 The British navy did not
build another steamer until 1822, when they launched the Comet

] .

Roger T. Anstey, Britain and the Congo in the Nine-
teegth Century (Oxford, 1962), p. 5; Rowland, Steam at Sea,
p. 02, ‘
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of 86 horsepower, intended for use as a dockyard tug, followed
by two similar ships, Lightning and Meteor in 1823-1824. While
the Royal Navy built fewer steamers throuéﬁout the 1820's than
the French, the number of merchant steamers in England (includ-
ing government-owned postal packets) was vastly greater than in
France, and these ships were often cited on both sides of the
channel as potential naval vessels in time of war.

The trials of Coureur gave the French navy its first
chance to evaluate first-hand the potential qf steamers for use
in war. The board that observed these trials reported on 1 July
1824 that Coureur was capable of bringing aid to a shipain dis-
tress even outside the entrance to a pbrt in weather that would
stop any of the other rescue craft in the harbor, and that she
had sufficient power to tow anything up to a large transport.
out of bort in fair weather against both wind and tide. She was
not consideréd strong enough to tow a frigate by herself, but

the board felt that two similar ships could do it together.

Assessing the Military Potential of Steam

‘-The need for an evaluation of steamers at the highest
level in the navy became urgent when in August 1824 the ministry
received a report from the French consul-general in London that
the British planned to use steamers in an expedition being
prepared against Algiers, and that there were 150 steamers in
England which would be available for use against Frahce in case
of war between the two countries. The Minister of Marine re-
ferred this letter to his technical advisory board, then calied

the Consultative Commission but soon renamed the Council of Works,
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with a request that it advise him on how the French navy should
use steamers in peace and war, how many it shoﬁld have, and how
they should be armed. ' &

The Council, referring to the trip of Coureur from Le
Havre to Brest and the experience of the cross-channel steam
packets, noted that steamers could navigate in anything but a
large storm, while sailing ships were often held in port by
adverse winds. They could tow ships in or out of port against
the wind, ascend rivers, and cross bars at the entrance to ports.
They could help ships in danger of being blown on a lee shore,
and could carry passengers and supplies to small ports along
the coast which were difficdlt of access. |

In wartime, the council continued, these ships should
be armed as-the 0ld galleys and as modern gunboats with two
' large guns forward, or as small conventional sailing vessels
with eight to ten small guns on the broadside. They could then
perform the same services as their sailing equivaients, but with
the advantage of being able to navigate in practically all
weather, hence being more useful in defending the coasts, attack-
ing an enemy that menaced them, and finally in protecting convoys.
Perhaps the most significant idea mentioned in the report was
that steamers could tow convoys out of port against the wind

or whenever the wind drove away a blockading force, tending to
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make close blockade such.as used by the British in the Napoleonic

. Wars no longer possible.l

The Council felt that ten steamerg were enough for
peacetime, but that arrangements should be made to increase the
number to twenty immediately upon a declaration of war. They
appeared to be satisfied with Coureur, recommending that the
ships be given machinery consisting of two engines; each of 40
horsepower.

These recommendations were conservative indeed compared

- to the claims of some other writers during the 1820's, who said

that if associated with another new invention, steamers could
make existing navies obsolete. Beginning in 1819, a French
artillery officer, Henri-Joseph Paixhans, began to claim that

the day of the ship-of-the-line had passed, and that "it is
possible, in the present state of the art, . . . to build a very
small ship which, manned by only a few soldiers without experi-
ence at sea, would be powerful enougﬂ to destroy the most heavily

armed seagoing battleship."2

The secret was a gun which would
fire explosive shells instead of solid shot. Explosive shells

had long been fired from mortars, but these used a vertical

lc.'.t'., 12 August 1824, A.M., Marine BB8-1106 and 1110;
Anthiaume, Propulsion, p. 222. For a later reference to the
theory on blockades see speech of Minister of Marine in Chamber
of Deputies, 30 June 1829, in France, Sénat et Chambre des
Déput€s, Archives Parlementaires de 1787 a 1860 (hereafter
cited as Arch. Parl.), 60:743.

H.JJ.'Paixhans, Nouvelle Force maritime (Paris, 1821),
cited in Ann. Mar., no. 16 (1822), p. 385. :
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_trajéctory which precluded accurate aiming, particularly from

.8 moving ship. A number of artillefy offiéers had experimented
with firing explosive shot from regular cannon, which, with
their horizontal trajectory, could be accurately aimed; and
Paixhans felt that he had finally overcome the technical problems
that had stopped his predecessors.

Paixhans had originally intended to mount his gun in a
small 1auﬁch, propelled by oars or sail, but his critics were
quick to point out that even experienced seamen could not handle
such craft: they had already been tried in the Boulogne flotilla
and many had been 1ost.1 But Paixhans was quick to see that
steam more than answered theée objections: steam would give his
craft mobility independent of the winds, andiwould require only
a few trained seamen, nullifying the single greatest advantage
that Britain had over France, her seamen. Steamers would also
have other advantages, mainly due to their lack of heavy rigging:
they could fight unimpeded by falling épars, they would be nearly
invisible at a distance, and they could be given shallow draft,
enabling them to operate from any French port, large or small,
and take advantage of covering fire from coastal batteries. In

short, steamers armed with shell guns were the ideal means for

lCriticism by Montgéry in Ann. Mar., no. 16 (1822),
pp. 387-388.
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overcoming the British superiority, 5oth in numbers of battle-
ships and in the number of trained seamen,

The navy did not welcome the broader ideas in Paixhans'
work, but it was interested in the technical details of his gun,
and in January 1824 tried it against the old bat:t:leship

Pacificateur. The effects were terrible:. the explosions of

the shells tore gaping holes in the sides of the ship, and it
was realized that a hit on the waterline might have sunk her.
From that day on the navy faced a dilemma: they rejected
instinctively the thought that small ships could be made more
powerful than large ones (and, in fact, such proposals have so

far always proved to be chiﬁerical), yet the Pacificateur trials

indicated that the only large ship that they knew, the sailing
wooden battleship, was doomed.

The repbrt of the trials board was a classic response
to such a technological dilemma. The members of the board
recommended the wholesale adoption of the new invention in areas
peripheral to the main activities of the navy, where it would
only indirectly threaten the battleship: in coastal forts,
gunboats, mortar vessels, and in floating batteries, both sail
and steam. However they only recommended very limited use of
it in battleships themselves: two or four shell guns in each,

and only after further tests. They indicated that their main

H.-J. Paixhans, Exp€riences faltes par la marine
francalse sur une arme nouvelle (Paris, 1825), pp. 22-28. Paix-
hans is discussed in more detail in J. P. Baxter, The Introduction
of the Ironclad Varship (Cambridge, Mass. ., 1933), pp. I7-32.




90

 fear was that large quantities of explosive shells could not

. l .
- safely be stowed in a wooden ship under enemy fire,” but it was

also true that as long as they refused to abandon the sail
battleship, or until a successor were found that could take its
place in the traditional structure of the navy, they would have
to keep the shell gun out of the line.of battle except in token
quantities. This view was supported, probably unintentionally,
by Montge€ry in 1822. He pointed out that if one side used shell .
guns, the other would too, requiring each side to develop
defenses against them. Experiments had been conducted in the
United States, and it had been found that five inches of iron
armor would stop projectilee from shell guns. Hence the new
weapon could be nullified, after the expenditure of much money,
leaving neither side better off than before its introduction.2
The shell gun ﬁas not, in fact, formally included in the arma-
ment of battleships and frigates even in small amounts until 1837,
and its devastating effect in combat.was not shown until 1854,
when a Russian squadron annihilated a Turkish one at Sinope.

Thus the evasion of the full implications of the new innovation,
coupled with a long period of peace, bought almost thirty years

for the o0ld navy.

lPaixhans, Exp€riences, p. 18. The Council of Works
concurred with the Trials board on 23 June 1825; A.M., Marine
BB8-1106 and 1110,

2Ann..Mar., no. 16 (1822), pp. 389-390.
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-~ Paixhans, of coﬁrse, saw- the evasion as exactly that,
and while glad that the trials board recommended putting a few
shell guns in wooden battleships, insiéted that this did not
change the fact that shell guns, in large ships or small, would
destroy any conventional battleship afloat. However he appreci-

. ated the desire of the navy for a large ship, and in a remark-
able leap of the imagination predicted that the answer might be
a large ship with an iron hull, .armor on its sides, and steam
propulsion; accompanied by smaller unprotected steamers, also
with shell guns. He erred only in thinking that iron hulls and
armor would neutralize artillery, and that the main armament of
such a ship would be large ﬂumbers of soldiers which would carry
the enemy by boarding!l At the time Paixhans conceived of this
ship, it is-doubtful that technology had advanced sufficiently

to produce either the iron hull, the armor, or the steam engine
to propel them. All three were feasible by the time of the
battle of Sinope, indicating that the thirty-year evasion had
served a technological purpose as well,
A second report on the Paixhans gun in October 1824
included steamers in the 1list of ships to be given the new weapon,

although these ships were intended only for the subsidiary

1
Paixhans, Expé€riences, pp. 19, 23-25, 92-98,

2

Paixhans proposed for the interim putting his shell
guns into frigates, which he saw as the ‘best compromise between
seakeeping ability and cost. Paixhans, Expériences, pp. 19-20,

87”89 .
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missions described by the Consultative Commission in the same
month, not to replace the bgttleship as desired by Paixhans.
Even so, the Paixhans gun and the experiments and deliberations
of 182l added to the importance of the navy's steamers. So far
none of them had been on the navy list, the colonial steamers
being the property of the colonial administration and the navy
tugs being in the subsidiary category of service craft, but now
they were promoted to the full status of naval vessels and
added to the list, Caroline in 1824 and the others in 1825,

Foundations for a Steam Navy

The events of 1824 also encouraged néW'experiments, and
the budget for 1826 (drafted about March 1825) also included
three new steamers. These were originally to have had 80 horse-
power each but, probably on the basis of the trials of the earlier
ships, this was doubled to 160 horsepower, which was also well
above the lOO/horsepower which was then the maximum in the
British navy.l This increase in size would hopefully enable
each to tow a frigateoalone, and would give them better qualities
at sea. The budget also included a fourth steamer, Requin, a
small ship for harbor use with an engine of only 32 horsepower,
which was apparently the engiﬁe of the old Voyageur re-used in

& new hull.

The three large ships of this program, Nageur, Souffleur

and Pe€lican, were experimental: they were to have identical

hulls but engines by different builders. The hulls were designed

1
Budget, 1828, p. 21.
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by a commission consisting of fivefengineers, of which Marestier
" was a junior member. Two of the engines were ordered from the
same Eﬁglish—run firms that had built the machinery for Coureur
and Rapide: ‘that for Nageur from Manby and Wilson and that for
Souffleur from Aitken and Steel. The third, for Pélican, was
entrusted on Marestier's recommendation to the Frenchman,
Philippe Gengembre, who had been in charge of the ﬁachinery at
the Paris mint under Napoleon and who, after the war, had
established a successful steam engine factory at Paris. His
reputation was such that the navy, after sponsoring several
students at the school of Arts and Trades at Chalons, had placed
them with Gengembre as apprentices.; It appears that the naﬁy
wanted to seé how ehgines built entirely by .Frenchmen would
compare with those built by the transplanted English firms.
Marestier was assigned the duty of supervising the construction
of the engines, while the hulls were to be built at the Naval
dockyards. |

These ships had many of the same defects as their
predecessors, but, as they were larger, their defects were
harder to overlook. They were initially delayed by the increase
in their horsepower, which caused both technical and budgetary
problems. When Nageur went to Rouen, under the command of the

ubiquitous Lieutenant Louvrier, to receive her engines, they

Busson, "Débuts,” p. 39; C. P. E. Roche, Sommaire des
travaux industriels de M. Roche (Paris, 1869), p. 5; Budget,
16206, p. 31. '
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were not ready for her, and when tﬁéy were fin§lly installed

they were found to be seriously overweight. Her paddle wheels
had to be raised in order to function properly, requiring ex-
tensive alterations to the hull and machinery, and the ship
always suffered from being too heavy for her size. The engines
worked well, however, and were put into a new hull for further
service in 1839. Souffleur was also greatly delayed by the non-
delivery of her engines, and when she ran trials it was found
that she suffered from the same defect as Coureur: her boilers
did not produce enough steam for her engines, which therefore
were unable to develop their designed power. At length the navy
decided that it was not worth while  to compel the contractor to
correct the defect, and the machinery was accepted even though

it did not meet the terms of the contract.l P€lican was thought
to be the most successful of the three by the commission headed
by Marestier that inspected her in 1829,2 but she was a very
peculiar ship: she had no less than four paddle wheels, two on
each side, driven by two separate sets of engines. Although

her initidl trials were successful, this arrangement subsequently
gave a lot of trouble: she was hard to steer and her four paddle-

boxes offered tremendous resistance in the open sea and were

1Commandan’c de Balincourt and Pierre Le Conte, "La
marine frangaise d'hier: V: Navires a roues," Revue Maritime,
no, 154 (1932), pp. 477—482} C.T., 18 November 1829, A.M., Marine
BB8-1107 and 1110; Busson, 'Débuts,” p. 39.

2
Report dated 18 March 1830, A.M., Marine 1DD1-20.
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The 160 horsepower steamer Pelican (1828) with her four
paddle wheels and two separate sets of machinery. (Brest
archives, drawing by Adm. Rouyer from the ship!s records)
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particularly vulnerable to damage, being placed near the ends of
the ship. She was not used at sea after 1831, and in 1834 the
after set of engines and paddle wheels was'removed and put into
a smaller hull for further service.

These ships had barely been begun when further plans
were made to expand the steam navy. In the budget for 1827,
compiled around March 1826, four additional steamers were in-

cluded for construction in the dockyards: Castor, Crocodile,

Sphinx and Vautour. The budget report indicated that the navy
was following this course with some reluctance, mainly due to
the fact that they already realized that a steam navy would be
enormously expensive. The Budget for the followihg year esti-
mated that for 1827 alone two million francs would be needed
over and above the normal budget as established by Portal (and
which had not yet been attained), and to produce the initial
number of steamers desired, a total of eight to ten millions,
spread over four or five years, would be needed just for the
ships themselves. The main reason for.the high cost of steamers
was the cost of their engines: in the case of a 160-horsepower
‘steamer, a hull costing 163,122 francs took an engine costing
586,450 ffancs. ' The rise in horsepower was also expensive:
Rapide, of 80 horsepower, cost only 201,886 francs complete.

Additional money would also have to be spent to provide repair

1, '
CT, 29 January 1828, A.M., Marine BB8-1107 and 1110.
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‘facilities in the ports to maintain the ships, schools to train
engineers to operate and repair steam engineé,'and extra pay to
keep these engineers from seeking their fortune in private
employment.1
However the navy had little choice, for steam navigation

"as already made great progress in other maritime nations, and
France might someday have cause to regret it if she lags behind
in this regard."2 The minister noted, writing in 1826, that
while it was not yet possible to appreciate exactly the changes
that steam would bring about in the composition of navies or in
maritime warfare, it was already known that steamers would be
very useful for the defense of ports and roadsteads and for the
protection of coastal trade, and the services of Coureur and

Rapide confirmed the value of steamers as tugs. He had there-
| fore decided to build enough steamers to have some in each of
the main naval ports, and he had appointed a special commission
to look into the wider problem of hbw much confidence could be
plgced in steamers, either as an offensive agent or simply as a
means for defense.3 In the presence of the innovation, he pro-

‘'posed to proceed with caution, avoiding either precipitous

1
Budget, 1826, p. 19; Budget, 1827, p. 35; Budget, 1828,
pp. 21, 42-T3; Budget, 1830, pp. 3-4.

2Budgeti 1827, p. 35; see also Budget, 1826, p. 19.

3Budget, 1827, pp. 34-35.
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‘adoption of the new system or over-investment in the old, until

the value of steam became clearer.l

The special commission reportea later in 1826 in favor
of further expansion of the steam navy, although it does not
appear to have added to the list of missions that it was to
perform. It called for an initial fleet of thirty steamers:
24 of 160 horsepower plus the six smaller ones already existing.

This program would cost 18 millions, which the commission recom-

mended spreading out over four years.2 The minister, apparently

extending this period to six years, stated in his budget reports
for 1828 and 1830 that three millions per year would be needed

for the proper development Af the steam navy, although so far it
had only béen possible to allocate part of that sum. However the

program also ran into delays for other reasons. The four ships

planned for 1827 first had to be deferred to 1828, because the

increase in horsepower of Pé€lican and her sisters had absorbed
all the funds for steamers in the 1827 budget, and because the
builders of the engines for the earlier ships had fallen behind
in their work. The boiler explosion in Rapide also indicated
that some technical problems remained to be overcome, suggesting

that perhaps the delay was not as unfortunate as it seemed. The

IMinister of Marine in Chamber of Peers, 6 June 1826,

Ann. Mar., no. 29 (1826), pp. 93-94.

2The report itself has not come to light. See Moniteur
Universel, 15 December 1828, for missions; Minister of Marine in
Chamber of Deputies, Arch. Parl., 61:225 for the program; and
Budget, 1828, p. 22, for the general nature of the inquiry.
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-situation was not much better a year.later: delays in the
completion of the engines of the earlier ships forced postpone-
ment of three of the four new ships aﬁ additional year, to 1829.
As early as March 1827 the navy had rea;ized that its
principal problem was the production of steam machinery: private
industry in France, consisting of the, Charenton establishment
and two or three that had followed it, was simply not sufficiently
developed to fill its needs.2 In this the navy perceived the
essential difference between the development of steam technology
in Britain and France: the British navy could afford to hold
back and rely on private commercial and industrial activity to
produce the technological advances that it needed, while if the
French navy were to profit from the new technology, it would
have to take an active part in introducing it from abroad and
developing it.3 In this regard, it saw its previous policy of
relying on Charenton and Ivry as wholly inadequate: it had
been unable to acquire the engines it needed for shipboard and
dockyard use without excessive delay, and had had great trouble

in finding engineers to operate the engines and repair them.

1
Budget, 1828, pp. 21, 42-43; Budget, 1829, p. 28;
Budget, 1830, pp. 3-4.

2
Budget, 1828, p. 45; Budget, 1829, p. 28.

3Tupinier in Chamber of Deputies, 24 July 1828, Arch.
Parl., 56:412; Ann. Mar., no. 52 (1833), pp. 453-458,

4Budget, 1828, p. 45; Budget, 1829, p. 28.
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In addition the reliance on English-run plants rankled:

- anglophobia was rampant in these years, only a short time after

the humiliation of 1815, and the minister of marine pointed out
in the Chamber of Deputies that if war broke out between England
and France, the English manufacturers could cripple France simply
by packing up and going home.1 Official reports avoided overt
anti-English statements, but pointed out that the financial
situation of these companies was not sound, and that their
financial failure would have the same crippling resﬁlt.

The solution that the navy decided upon was to inter-
vene directly in the process of creating an industrial base
for steam engine production and go into the steam engine business
itself. A little-used cannon foundry on thé island of Indret,
in the Loire near Nantes, was selected for conversion into a
steam engine factory, and a shipyard was built alongside the
factory, so as to concentrate all aspects of gteamer construction
in one place. The project was appro§ed by the king on 24 Novem-
ber 1827, and the budget for 1829, drafted in April 1828, in-
cluded an ambitious program for the new yard: the three steamers
deferred from the previous program were to be built at Indret
instead of in the dockyards, ahd three additional steamers

(named Ardent, Chimere and Salamandre) were also to be begun

1
Minister of Marine in Chamber of Deputies, 23 May 1827,
Arch. Parl., 52:266.

®Budget, 1829, p. 28.




100

¥

in 1829, using the most up-to-date infofmation from France and
#broad. The money in the 1828 budget freed by the deferment of
the three steamers planned for that year was to be used for the
initial equipping of the factory at Indre’c.l

The navy still faced the problem that it did not have
either the experience or the equipment necessary to run such a
factory, but it found an ingenious answer. By a contract of
lb December 1827 it arranged with the Paris steam engine builder
Philippe Gengembre to transfer himself, his employees and his
tools to Indret, where he would direct operations for ten years
and would be paid a percentage of the value of the engines that
he built.2 He was also to train the workers at Indret, and
also others who would set up repair facilities in the ports
for steamers, and it was probably expected that after ten years
naval personnel would have enough experience with steam engines
to be able to take over direct management of the plant.

The final step in the establishment of Indret was to
get the funds from Parliament, and here the navy encountered
considerable political opposition. The perennial complaint
about the navy in the Chambers was that its administration was
unnecessafily large and expensive, and any extension of the
bureaucracy or of the shore establishment was bound to arouse

some opposition. What added to the seriousness of the situation

1
Budget, 1829, p. 29.

2Jean-Pierre Dubreuil, "La vapeur dans la marine de
guerre: Toulon, 1830-1860" (Mémoire de maltrise d'histoire,
Nice, 1971), pp. 80-81.
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was that, in July 1828 when the matter came up for debate, the
oﬁposition to the government consisted primarily of liberals,
whose position was based not only on distrﬁst of the bureaucracy
but on doctrinaire economic liberalism, which'opposed any govern-
ment meddling in the economy and sought to reduce government
spending to the absolute minimum. In early 1828 the navy suf-
fered a severe setback when the budget commission, which held
preliminary hearings on the budget prior to sending it to the
Chamber of Deputies for debate, took direct aim at the manu-
facturing facilities run by the navy and other ministries: they
cut half the funds for the existing foundry at La Chaussade and
eliminated the funds for Ind;et altogether. Its spokesmen |
explained in the commission's report and in the debate in the
chamber that government-run plants were inevitably'inefficiently
run, and also had to support the expense of developing innovations
which otherwise would be done by privafe industry at no cost to
the government. They claimed that private industry could supply .
all the items desired, including steam engines, at less cost and
at equal or better quality. They felt that if the government
relied on private industry, competition in the marketplace would
hold down.the price, while the fear of having the navy reject
products that did not meet quality standards, and the financial
ruin that might follow, would keep up quality. They also
deplored the effect of government-run factories on private
industry, which couldn't compete with a rival whose administra-

tive costs were paid by the state and which would get most of
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- the government's orders. Reliance on private industry might
"impose some sacrifices on the navy, but it was in the national
interest: the wealth of the state lay in the wealth of the
country, which in turn lay in unrestrained economic exchange.
The navy fought back, taking the issue to the floor of
the chamber, It claimed that government-run plants were not
exorbitantly expensive: while they cost more to administer
than some private facilities, they did not have to pay 10 per-
cent or more each year in profits to owners or stockholders.
The navy spokesmen indeed took no exception to the principle
that ideally the navy should procure what it needed by contract,
and indeed it did so for most items; but they claimed that '
experience had shown that the state could produce items of
higher quality than private industry, and that where quality was
more important than price, as with fittings on which the safety
of ships depended or the ships themse}ves, the navy had found it
necessary to make these items itself. Presently only one foundry
in France, Fourchambault, could match the products of La Chaus-
sade in quality, and its director was cited as saying that to
disband Chaussade would be a catastrophe. The navy claimed that
its facilities helped the economy by procuring raw materials in

the open marketplace, and that the only loss to the economy was

1 .

Report of the Budget Commission, 18 June 1828, Arch,
Parl., 55:92; Sebastiani in Chamber of Deputies, 24 July 1828,
Arch. Parl., 56:413,




103

. the profits that a few speculators could reap from the use of
- labor in converting the raw materials to mgnufactured,goods.

But the mgin thing the navy wanted the deputigs to
uhderstand was the reason why it had found it - necessary fo
intervene directly in the process of creating an industrial base
for the production of steam engines. The opposition was badly
mistaken, the navy spokesmen said, in claiming that the interests
of both private industry and the nation demanded that the navy
leave the development and manufacture of new innovafions to
private initiative. This was indced the case in England, where
the existence of a private navy (the East India Company) and a
large merchant marine gave a strong'impetus to the search for
improvéd methods and equipment. The'large market provided
enough business, even without navy orders, to sustain a large
number of manufacturers who competed with each other by develop-
ing and offering to sell all sorts of technological improvements
which, if successful, could be sold iﬁ sufficient quantity to
make a profit. Hence the state of the art advanced rapidly and
spontaneously in England without any government intervention,
and indeed the British navy could do no better than to go to
private industry when it needed a few steam engines,

In France, they continued, the situation was very differ-
ent: the merchant marine was tiny, and while there were over two

hundred steamers in Britain, there were at most twenty in France.

1

This figure is too low: a list of all steamers in France
in 1827 has seventy-one ships, including nine naval. However
there were only about twenty non-naval steamers which were as
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Thus thé market in France waé insufficieht to support more than
é few companies, and the small number of o;ders that could be
anticipated were insufficient to offset tﬁe costs and risks of
technological improvements. Indeed, it was at times too small
to ensure the continued extence of the companies., Therefore,
without government help, the state of the art would stagnate in
France. Only the government had the capital necessary to pay
for the introduction of new processes and mechanisms from
abroad, and the period of experimentation and error that would
inevitably come before the innovations became usable. In the
case of metal anchor chains (introduced by La Chaussade) and
steam engines, the national.interest did not permit the navy
to wait for private industry to find the capital and the markets
for the innovétion: it had to take the lead itself.

The navy spokesmen finally pointed out that, far from
harming private industry, the initiati&e of the government in
introducing new technology would ultimately help it. In the
iniﬁial phases of the introduction of a new item, there would
be no domestic industry to be hurt by navy competition. More
important, the government, by assuming the cost of the initial
period of innovation and development, would open to private
industry a way free from pitfalls and clear for all to follow.

Thus not only the national interest, but the interests of French

large as the smallest naval steamer (32 horsepower or more).
Tourasse and Mellet, Essai, pp. 16-22,
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'industry required the government to take the initiative in

introducing innovations which required a large capital invest-
ment to develop.

The navy's arguments carried the day, and the deputies
in the Chamber restored to the budget the funds fqr La Chaussade
and Indret. In addition, they revealed the broader significance
of the establishment of Indret: it was to be the véhicle for
the introduction of British steam technology into France, and
would be the means by which this technology was made available
to French industry. Whether the navy would later buy some of
its engines from French industry would depend on the progress
of the latter, but government intervention in the process by
means of Ihdret was a necessary first step.

The'initial problem was to import the new technology
from England, and the navy's efforts in this direction were
already underway. The one ship of the 1828 program that had
not been deferred to 1829, Sphinx, was a landmark in French
naval history, for she was the first French naval steamer to

fulfill completely the expectations of the navy. At that time

‘the most successful steam engines were those built by a number

of British firms on the patterns of Watt: what they lacked in

novel features they made up for with solidity of construction

Tupinier, de Leyval and Duﬁin in Chamber of Deputies,
2l July 1828, Arch. Parl., 56:410-1k,

2
Dupin in Chamber of Deputies, 24 July 1828, Arch. Parl.
56:414; Ann. Mar., no. 52 (1833), pp. 45L4-456. ’ ’
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A near sister of Sphinx, the 160-horsepower Ardent (1830)
in 1855. This class originally had three masts. (Brest
archives, drawing by Adm. Rouyer from the ship's records)
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and long, dependable service. The French navy decided that it

- had to have one of these for comparison with the various types

of engines being developed in France by Gengembre and others:
the best engine, or at least its best features, would then serve
as the model for production at Indret. The British-run firms

at Charenton and Ivry were incapable of introduciﬁg these
engines, for the navy's experience with their products showed
that they either did not know or did not use the proportions
that had proved successful for Watt.l But in 1827 é good
British engine appeared at Bordeaux, installed in a British
steamer named Leeds, which in addition seemed to have a-seaworthy
hull well proportioned to tﬁe engines. One of the senior naval
constructors at Rochefort, Jean-Bapfiste Hubert, was ordered

to design a steamer on the lines of Leeds, and in addiiion to
travel to England and order engines for her there.2 In England
Hubert orderéd a set of engines of 160 horsepower from the firm
of Fawcett of Liverpool, known for ifs fidelity to the Watt
system and for the solidity and dependability of its engines.
The ship, Sphinx, was launched on 3 August 1829 and was commis-

sioned early in 1830.

The Steam Navy and French Politics

Events soon induced a change in the initial program for

Indret. On the one hand, the work of setting up the steam engine

Roche, Travaux industriels, pp. 5-6.

2Paul,Dislére, Les croiseurs; La guerre de course
(Paris, 1875), pp. 11-12; Ports to Minister, 5 January 1833,
A.M., ¥arine 7DD1-14; Ann. Har., no. 95 (18ﬂ6), pp. 83-87.
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factory went more slowly than expected, and on the other,
favorable mention of steamers by members of the opposition in
Parliament led the navy to think it could get Parliamentary
approval for acceleration of steamer construction, It therefore
added a request for two million francs for steamers to a supple-

mental appropriation bill which was intended to cover extra-

ordinary expenses connected with the war of Greek independence,

and other diplomatic efforts. However, while the ships nominally

were intended for use in the Mediterranean in connection with the

- war, no one took this connection seriously and the navy made no

AN

effort to transfer its existing steamers there.

It was normal practice to begin spending money requested
for extraofdinary expenses before Parliamen% acted on the re-
quest, and early in 1829 the navy obligated 800,000 of the two
million francs.2 This appears to have been spent in connection
with contracts for engines for two ships, Castor and Ardent,
originally planned for construction at Indret but now ordered
from two French steam engine builders that the navy had not yet
tried. The engines for Castor were ordered from Emile Martin
and Company of Fourchambault, of whose products the minister

had spoken highly in the debate on Indret. The engines appear

Dupin and Minister of Marine in Chamber of Deputies,
10 July 1829, Arch.Parl., 61:213, 225,

France, Ministere de la Marine, Compte rendu par le
ministre de la Marine et des colonies (exercice 1829), pp. &,

32-33.
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to have'worked weil, but unaccountably they were only of 120 -
horsepower for a'hull the size of Sphinx, leaving the ship
underpowered. The engine for Ardent was ordered from an entre-
preneur named Frimot who proposed to build a factory at Lander-
neau near Brest to produce engines which be claimed would burn
half.as much coal and weigh half as much as those of Sphinx and
her predeceséors while producing the same speed. While the navy
was attracted by the idea of a source of supply of steam engines
near its largest Atlantic base, it appears to have been pushed
into the venture mainly by Frimot's political cohnections. It
later had cause to regret the move: Frimot's engines did not
. work, while his supporters succeeded in dragging the claims and
counter—claims on into the 1840's at a cost to the navy consider-
- ably above the initial contract price of the engines.l
Infortunately the navy chose a bad time to stick out its
neck with unauthorized expenditures, for in 1829 two crises were
coming to a head: the final political crisis of the Restoration.
and a severe economic depression. At-the beginning of 1829 a
political truce was in effect: +the ministry was headed by a .
moderate, Martignac, and it was hoped that through him the ultra-
cénservative king and ‘the liberal-dominated parliament could

still cooperate in the government of the country, but this hope

Among masses of material on the Frimot affair, see

France, Marine, Conseil d'Amiraute” (hereafter cited as C.A.),
19 April 1834, A.N., Marlne BB8-865; and Arago and Las Cases
57Lr31 Chamber of Deputies, 7-8 May 183k, Arch. Parl., 90:64-69,
0
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was dashed in early April 1829 when the king caused Martignac
to withdraw a bill on local government wh;ch Parliament was
making too liberal for his taste, and after that date the
liberals in Parliament became implacably opposed to the king
and all associated with him, including his ministers. The
second problem was the economic crisis: the country showed no
signs of pulling out of the depression which had started when
the Bourse collapsed in late 1825, and it was also reeling under
an agricultural crisis whose main index, the price of bread, saw
its largest rise in the winter and spring of 1828-29, Liberal
doctrine regarded high gove?nment spending as harmful to the
veconomy, providing them with economic as well as ﬁolitical
arguments against the new bill.

The attacks on the navy in the chamber began as early as
27 April, soon after Martignac withdrew the local government
bill, but the main assault came a month later in the committee
reports, both written by liberals, on the budget for 1830 and
on the supplemental credits for 1829, In these, the high cost

of the navy led the liberals to question for the first time in

‘almost a decade the principles on which Portal's program had

been based. The navy, they claimed, was over-developed in
France: many more ships were kept in commission than were
warranted by the size of French overseas trade, and the number
of battleships was excessive for the type of war that France
was most likely to fight, a defensive war, while being wholly

inadequate for an offensive war against England. They added
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that the main threats to French interests and her main opportun-
* ities came not from overseas but from the military powers on the
continent: a strong army was the guarantee of her safety and
could perhaps achieve supremacy on the continent, while an
inflated navy would only provoke retaliation from England without
ever being able to achieve predominance at sea.l When applied

to the navy's materiel, these considerations led the liberals

to resurrect the traditional alternative to the battleship navy:
a fleet composed primarily of frigates, they claiméd, would be
sufficient for a defensive war, vhile also being capable of doing
severe harm to England if tpe need arose.

But the liberals also saw steam navigation as a poséible
second alternative to the traditional battleship navy. The
committee on the 1829 credit reported that they thought that
"this precious invention will someday be of great use to us,
and that it may be its destiny to reestabllsh at sea an equality
between nations which has for a long time been lost. n3 This
theme was developed further in the debates by Benjamin Constant,
who had fewer inhibitions against speaking out against England
than some of his liberal colleagues. France should have, he

.

declared, a navy large enough only to protect her traders from

£

1
Report to Chamber of Deputies, Budget for 1830, 23
May 1829, Arch. Parl., 59:455-56; Report to Chamber of Deputles,
1 June 1829, Arch. DParl., 59:6L5.

2Arch, Parl., 59:456.
3

Arch. Parl., 59:645,
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" piracy and arbitrary action by smaller powers, but not against
7England and her arrogant view of international law. Constant
felt that, when at war with England, Franée should not rely
solely or principally on battles at sea, but should strike her
in her home islands. "If such efforts did not succeed in
previous wars, it was because, on the one hand, the development
of steam navigation had not reached its present exfent, and,

on the other hand and more important, because the despotism that
the ruler of France had imposed on Europe had forced all nations
into alliance with England as the sole enemy of that despotism."
Now things were different: _the government of France was pacific
and did not want to oppress any state by force, -and every nation
in Europe had a grieﬁance against the arbitrary and fickle power
of England. Today "steam navigation contains the secret of the
deliverance of Europe' from this power.:L France should prepare
steamers in her dockyards, as did England (who, he said, had at
the moment 338 to four for France), and in case of war use them
for incursions against the British Isles. This was the only
way France could fight on an equal footing with England and, he
also dared to hope, would cause the impoverished urban masses

of Englaﬁd to rise against their oppressors. He added that such
incursions would have to be supported by some line—of-baftleships,

but not as many as the navy was trying to build.

1
Constant in Chamber of Deputies, Arch. Parl., 1 July
1829, 61:11-12. '
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The navy was apparently caught by surprise by the sudden

- outburst of criticism, but quickly‘rose to its own defense, and

was joined by others including the liberal newspaper Le Consti-

1
tutionnel. They rejected the criticism of the large number of

ships in commission, explaining that these had as their mission

not only the protection of existing French commerce but the

-development and encouragement of new trade opportunities. As

in the case of steam engine manufacturing, the navy was thus
encouraging the development of one of its own sources of strength,
for much of its manpower came from the merchant marine, while

its own men received much of theilr training on these overseas
navy cruises.2 They also réjected the belief of Constant and
others that the battle fleet as established by Portal was use-
less against quland. Constant had based his criticism on the
lack of another maritime power with which France could ally
herself against England, but the navy's advocates pointed out
that, if no ally were visible at the'moment, times change, and
sooner or later one or more would arise, Finally, and perhaps
most important, they opposed the adoption of any fixed, exclusive
system of naval warfare such as excessive reliance on frigates

or steamers at the expense of a balanced, general purpose fleet.

The minister of marine told the Chamber that one day a "great

S TR At e x|~ W g s PR

1
Cited prominently in Ann. Mar., no. 30 (1829), pp.
6-11 and 114-115, ' = )

2 :

Minister of Marine in Chamber of Deputies, 30 June
1829, Arch.Parl., 60:742. For a rebuttal by Humann on 2 July
see Arch. Parl., 61:30.
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‘captain" had told him that there was ™o better way to be
beaten than to become accustomed to a fixed fuie in warfare,
unchanging for both attack and defense; and to draw up in
advance a plan for an entire campaign in one's office. The
system to follow, he added, is that which the enemy's method
of attack or defense indicates and makes necessary.1 Therefore
the navy had to maintain an ability to fight in many different
ways, including the conventional way with a battle fleet. How-
ever, he continued, in a future ﬁar it was unlikely that France
would turn to fleet actions, for she had other ways to fight
with success, particularly after the development of steam
navigation permitted the hoﬁe that close blockades would hence-
forth be nearly impossible: France had usually been defeated
at sea when her ports had been closed and her fleets isolated
from each other. The navy had therefore been moving cautiously
in tﬁe direction indicated by its critics: it had increased
the number of its steamers, while the Portal program had
practically reversed the old ratio between battleships and frig-
ates.

Charles Dupin, a political liberal but also an advocate
of the traditional balanced fleet, also warned his colleagues
against "a few men with their systems" who recommended relying

on a fleet composed entirely of frigates, and also warned

1
Arch. Parl., 60:743.
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against expecting too much too fast from steamers.l So far,

he said, there was not in all of Europe.a steamer larger than a
mere corvette, and the number of war steamers was also very
small: nine in France and six in England. (Other speakers

had included an estimated three hundred merchant steamers in
their figures for England.) Dupin pointed-out the obvious
weakness in Constant's proposed use of steamers: the success
of his incursion still depended on a fleet of battleships
temporarily clearing the channel for the invaders, which was

the same problem that Napoleon‘and his predecessors had faced.
The thought that his 1iberal.colleagues were recommending
steamers in the name of economy bemused him: he estimated

that a fleet of steamers for an incursion into England would

. cost 300 million francs, while routine operation of steamers
cost twice as much as sailing ships for the same amount of cargo
carried or distance covered. While France could build and man
sailing ships more cheaply than England, the opposite was the
case for steamers: Dupin cited primarily the cost of fuel,

but the difference in the cost and availability of machinery
and skilled engineers in the two countries was also an important
factor. Dupin also pointed out several factors that made
steamers as they then existed unsuitable as warships: they were

"too vulnerable to be able to stand up in combat, and they were

1
61 Dupin in Chamber of Deputies, 1 July 1829, Arch. Parl.,
:5. :



115

— ‘~1imited by their coal capacity (which at best lasted only ten
or fifteen days) to use along the coasﬁs of France, leaving all
the overseas stations the undisputed domain of sail. Steamers,
he said, should be valued for their proven capabilities as tugs,
as dispatch boats, and as mobile flotilla craft (he called them
. the galleys of the nineteenth century), but as such they could
not take the place of large seagoing sailing vessels, Finally
there were technological reasons for caution: each year the
steamers of the previous years looked more and more imperfect,
due to new advances in the state of the art. |
In spite of all these disadvantages, Dupin was careful
to warn his colleagues against discounting the poésibility of
important improvements in the capabilities of steamers. France
must, he said,.study closely all the improvements made in England
" and those suggested by French engineers, and maintain a modest
steamer building program to experiment with these. But she
should also wait until the techholbgical problems that presently
made steamers unsuitable as warships had been solved before
making an extensive investment in them as part of the navy, and
before rel&ing on them as an element of her security.
It was ironic, in view of the ideas of the liberals in
Parliament, that when the dust cleared the only part of the navy's
budget to be seriously reduced was the part concerning steamers.

Despite the vigor of their criticism, the budget commission and

1 | | |
- Dupin in Chamber of Deputies, 10 July 1829, Arch. Parl.,

61:214,

T T



116

the chambers had cut only 160,000 francs out of a budget of

" over 58 millions. But in the supplemental request for 1829

the members of the commission uncovered a fine point of fiscal

orthodoxy which they felt took precedence ovef their interest

in expanding the steam navy. Of the funds asked for by the

navy, they felt that one million requested for commissioning

extra ships and the entire two millions for steamefs were re-

curring expenses, and hence should be in the ordinary budget

and not in a bill for one-time extraordinary expensés. They

saw the government's request as a subterfuge to justify the

expenditure of funds not authorized by Parliament, and rejected

it as a lesson in ministerial i'esponsibility.1 .It appears that

continuing resentment over Indret also played a role: one speaker

noted that when the Chamber héd approved the funds for Indret |

the previous year, it had not been told that additional engines

would also be ordered outside Indret, and he felt that both

propositions should have been presented at the same time so

Parliament could make its decision with complete information.2
The navy was seriously embarrassed by the need to cut

its expenditures for the year by three millions, particularly

as half of the year had already passed and most of the funds

had been obligated. The steam navy apparently did not suffer

1
Arch. Parl., 59:645,

2
Lepeletier d'Aunay in Chamber of Deputies 10 July
1829, Arch. Parl., 61:223.
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as much as it might have, because part of the money for the new
program had already been committed when the engines for Castor
and Ardent were ordered. However the combletion of the facil-
ities at Indret and the work on the first engines there went
more slowly than planned, and this may have resulted partly
from the budget cuts. Despite the offhand nature of the
chamber's action, the'budget debates of 1829 in fact marked the
first peak in the development of the French navy after 1815:
before this time it had been exﬁanding, aided by slowly increas-
ing budgets and extensive supplementary appropriations, while
afterﬁards it was forced to retrench due to declining or steady
budgets and severe limits oﬂ supplemental funds.

However before the period of retrenchment really
started with the July 1830 revolution, the steam navy had an
unexpected chance to prove itself in combat. In 1827, after a
diplomatic dispute was exacerbated by én affront with a fly-
swatter, the French declared a blockade of Algiers, which turned .
into an exercise in futility: it was enormously expensive for
the French, it was unable to stop most Algerian vessels, and it
could not be given up without France losing face. In 1829
Benjamin Constant, echoing the sentiments of many liberals,
lambasted this ruinous blockade which the pirates ridiculed,
and declared that he would gladly grant funds for a bombardment

to destroy the city, but not for the continuation of the blockade.l

1 .
Constant in Chamber of Deputies, 9 July 1829, Arch.
Parl., 61:199,
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Perhaps encouraged by such talk, the government decided that

; resolute action in North Africa might both end a diplomatic

stalemate and a running sore in the budget, and also win some
friends at home. It therefore decided on nothing less than the
military conquest of Algiers, and in a remarkably short time
prepared and dispatched a large expedition to carry it out.

The problems of Algeria had already aroused new ideas
on the military use of steam. The British had used.two steamers
in their bombardment of Algiers in 1824, but these had not
achieved any particular distinction. In 1829 a French navy
lieutenant, wrestling with the problem of the blockade, proposed
to the Ministef of Marine to cut the Gordian knot by the use'of
a steamer. The ship; equipped with Paixhans shell guns, would
rain fire and ruin on the city, while using her engines to choose
her position, avoid fire from shore batteries, and escape the
main danger that kept sailing vessels away from the coast, that
of being caught in a calm by hordes of Algerian small craft.l
The idea was not accepted, but was symptomatic of the desire of
some naval officers even at this early stage to exploit the
military value of steam and the Paixhans gun.

In the event, the navy did make an effort to use its

steamers in the operation. In late 1829 it dispatched to Toulon

the five largest steamers in the northern ports, Rapide, Souffleur,

Nageur, P€lican and Sphinx, where they joined Coureur and a

Georges Benoit-Guyod, Bruat, amiral de France (Paris,
1960), pp. 2-3 (frontispiece), 938-99.
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" similar steamer purchased in 1828,‘Ville du Havre. The im-
.portance of the naval steamers was shown by the fact that the
port of Marseille was unable to provide a single merchant steamer
for the expedition, and by the fact that two Sardinian steamers
had to be hired to provide the daily messenger service between
Marseille and the naval base at Toulon.l Most of the navy
steamers sailed with the expedition when it sailed from Toulon

in May 1830, with the mission either of towing some_of the slower
transports or of carrying messages. Thereafter the fortunes

of the different ships diverged. Rapide, Souffleur and Ville

du Havre broke down on the trip to Algiers and had to be sent
back to Toulon. Coureur had to be taken under tow by frigate
Thetis, and apparentiy was not of much use. Pdlican joined the
force late, due to the need to repair damage incurred during her
transit from the north. Nageur performed well on the trip over,
and then provided valuable support for the landing at Sidi-
Ferruch by approaching close to shore and bombarding Algerian
positions. But the real sensation was Sphinx. Not only did

her machinery work like clockwork and her hull prove well pro-
portioned to both the engine and the seas, but she also provided

a superb example of the services'steam could offer by being the

first ship to bring to France the news of the capture of Algiers.

1 N .
Giraud, Vapeur b Marseille, p. 1l.

2 . N
Balincourt and Le Conte, "Navires & roues," pp.

L7h-_u8s5,
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The Algerian campaign, plus the faét that the ghip had made ten
knots on her initial trials, made Sphinx's réputation: in the A
view of commentators there was simply no comparison between her
and the ships with French engines, either in reliability, design
or workmanship.
% % ¥

The success of Sphinx brought to a close the first
phase of the introduction of steam technology in the French navy,
the experimental phase. During the 1820's the navy learned |
that steam navigation was technically feasible and that it
offered a number of important advantages. Steamers were found
to be indispensable in the colonies, where they made possible
travel along coasts and up rivers thap were previously all but
inaccessible to white men, while giving them a technological
advantage over the local inhabitants. Steamers were also found
to be useful in naval harbors, both for towing sailing ships in
and out of port and for limited military operations along the
coaét. Finally, the Algerian campaign showed that steamers
might have some uses with a fleet, such as towing ships at sea
and carrying messages. It was clear that steam had come to stay,
and. the ministry confirmed this by announcing in the budget
report for 1831 a decision taken some years previously that the
navy should include thirty steamers in addition to the sailing

2
fleet planned by Portal and his successors.

Campaignac, Navigation par la vapeur, pp. xii-xiii,.

2
Budget, 1831, p. 20,
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But the French also found that they did not have the

- industrial facilities needed to build the ships, particularly

their engines. The French merchant marine bought many engines
in Britain, but the French navy rejected this idea from the very
beginning in the hopes that, with a little encouragement, a
steam engine industry would soon develop in France. During the
mid-1820's it faithfully bought its engines from Ffench factories
(most of'which were run by Englishmen), but the engines were of
mediocre quality and, worses, the steam engine industry in France
did not grow as hoped. The navy finally realized that, while
in England the private economy was strong enough to sustain
the development of a steam engine industry; this was not true
in France and, if the navy wanted suéh an industry to develop
in France, it would have to intervene in the process itself.
In 1827 the navy therefore established its own steam engine
factory at Indret.

The French were even further behind England in their
understanding of steam technology during this period than they
were in their ability to build steam engines. In 1816 the

Moniteur had not even understood how steam could be made to

propel a boat. In 1819 the navy sent two officers to the United
States to bring back the basic facts concerning steam technology,
but many of the fine points still eluded them and their early
steamers left much to be desired. In 1827 the navy therefore
decided to buy- an example of the latest type of British engines,

which it put in the steamer Sphinx.
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Together Indret and Sghinxiwere the main contribution

- of the French navy towards the introduction of steam technology
into France in the 1820's. The function of Indret was to pro-
vide the engines that the navy needed, and also to serve as a
model factory which private French industry could copy. The
engine of Sphinx was purchased in order to give the French navy
an engine that would work and to make available to French
industry, through Indret, an example of the latest British
technology which it could copy if it desired. Indrét and Sphinx °
thus provided the foundation on which the further development
of the steam engine industry and steam technology in France

during the 1830's took place.




CHAPTER III
STEAM ON THE PERIPHERY OF THE FLEET, 1830-1839

During the 1830's the development of steam technology
in the French navy generally followed along the lines laid down
for it in the late 1820's, Following the success of Sphinx
during the Algerian campaign, steamers were given the function
vof carrying mails and messages, and a great demand for such
services, especially in the Mediterranean, led to a considerable
increase in the number of steamers in the navy. However stean°rs
were not a381aned military missions during the decade (despite
indications during the Algerian campaign that steamers might
prove useful in a naval fleet), and they thus remained on the
periphery of the "preal" navy, the battle fleet.

The navy also continued its policy of fostgring the
development of the steam engine industry in France. It brought
its plant at Indret into full production, and encouraged severzl
private firms to develop the capability of building large marine
engines by supplying them with a series of contracts. But it
insisted that the designs for most of its engines follow that
of Sphinx, and steam engine technology in the French navy thus

remained frozen for much of the decade.

123
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Towards the end of the decade the restrictions on the
further development of steam in the French navy began to break
down. Experiments were conducted with the military uses of
steam, and the size of steamers began to incréase, causing.a
break with the model of Sphinx and also greatly increasing the
potential military uses of steam. This potential was not,_how-
ever, to be realized until the 1840's.

The decade of the 1830's opened with a bad omen for the
French Navy. Only a year after reaching thé level of expenditure
(65Amillion francs per year) established as normal by Baron Portal
in 1820, the Navy was 6rdered by the cabinet, shortly after the
Jﬁly Revolution, to reduce its budget request for 1831 to 60.5
million, The Minister of Marine complained tactfully but firmly
in his report on the budget, and expressed the hope that the

l .
However the ordinary

budgetary restraints would be temporary.
budget was nof to reach 65 millions again until 1838, while
extraordinafy credits, which had provided the.navy with substantial
additional funds in the 1820's, were severely limited in the
| 1830's and did not reach the level of 1828-30 again until the
crisis of 1840. |

The Navy's materiel, both sail and steam, took the brunt
of the reductions. Baron Jean-Marguepite Tupinier, the official

in the ministry'responsible fér materiel, felt this was largely

due to the fact that, while during the Restoration the ministers.

lBudget, 1831, p. 35.
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of marine had all been civilians, during the July Monarchy they
were mostly admirals, and therefore more receptive to the needs
of personnel than of materiel.l There was, in fact, strong
pressure, professional, political and otherwise, brought to bear
in favor of the navy's personnel during the decade, and the
argument was frequently heard in the Chamber of Deputies and
elsewhere that the primary resource of the navy was not its
ships but its trained crews.2 But it was also true that person-
nel costs, which were easy to increase in good times, were hard
to reduce in bad times without irfringing on the rights of the:
individuals affected, while it was always possible to save an
appreciable amount of money by deferfing or cancelling a ship-
building program. The main feature of the 1830's for the French
navy was, therefore, the need to retrench within a severely
limited budget, and the inevitable effects were felt in both

the sail and steam fleets, .

The sail navy also faced an additional problem: it
became clear during the early 1830's that, despite alarming
forecasts each year, the existing fleet program had practically
been achieved, leaving little for the dockyard workers to do.
The navy had roughly the right number of battleships and frigaﬁes
afloat, and the ships on the ways were nearly at the prescribed

degree of completion. The problem was to find a way to keep the

1 . '
Tupinier, Memoirs, pp. 284, 291.

” , .
Report to Chamber of Deputies, Budget for 1837, 13 May
1836, Arch. Parl., 103:538-40.
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dockyards busy without increasing overall expenditure, and in
Octobér 1834 Tupinier suggested that this could be done by
reducing the proportion of.the fleet that was to be maintained
afloat from two-thirds to one-half. This would allow the dock-
yards to start work on seven additional battleships and eight
frigates, while éaving money on an equél number of old ships
afloat which would be allowed to disappear without replacements.
The plan was approved by the Council of Admiralty in November '
1834, forestalling a move by the minister to spend the money
saved on personnel instead of on shipbuilding.l In the mean-
time Parliament was again becoming critical of the size of the
fleet desired by the Navy, and in response the navy formaily
reconsidered its decision in 1836 and incorporated its plan
into a royal ordinance, signed on 1 February 1837. Except for
the ratio of ships afloat to ships on the ways, this ordinance
changed the standard fleet plan very little: it called for‘a
fleet of forty battleships and fifty frigates; of which haif
would be afloat, and not more than thirteen additional battle-
ships and sixteen frigates at a less advanced stage of construc-

2
tion. However during the next several years, budgetary

1
< C.A., 6 November 1834, A.N., Marine BB8-866; Budget,
1836, p.603. :

2Report to Chamber of Deputies, Budget for 1837, 13 Ma
1836, Arch. Parl., 103:538-40; Ports to Minister, 12 October 1835,
A.M., Marine 1DD1-34; C.A. 27 October 1836, A.N,, Marine BB8-866;
Ann. Mar., no. 62 (1é37), pp. 221-230; Tupinier, "Materiel," pp. .
133-219. The Parliamentary critics were naturally not satisfied:
Report to Chamber of Deputies; 15 May 1837, France, Chambre des
Depute€s, Procks-verbaux des séances de la Chambre des Deput€s
(hereafter P.V. Députés), 1837, Vol. 5, part 2, pp. 658-667.
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restrictions prevenfed the laying down of as many ships as planned,
and the total number of battleships and frigates in the French
navy began to decline in the late 183O's.1

The 1830's were also a period of stagnation for the
steam navy. There was little innovation until the end of the
decade, either in the design of steamers or in the development
of new uses to which they could be put. The military functions
of steamers, so tentatively explored during the Algerian ex-
pedition, were not further developed until late in the decade,
and steam remained on the periphery of the navy's combatant
forces. However the steam navy was able to benefit from its
performance in Algeria in another way. The Army needed regular
communications with its forces and its administration in the new
colony, and steémers had shown in 1830 that they could now be
relied on to do the job. At first the army planned to contract
with a private firm for the dperation of a line of steamers
between France and Algeria, but the private firm that showed
the greatest interest was unable to justify the huge capital
investment required unless the contract were guaranteed to it
for a period of twelve years. At this point, in August 1832

the navy stepped in and offered to run the service with its own

_ships, claiming that its service would be more economical

lPorts to Minister, 31 October 1835, A.M., Marine
1DD1-34; Ports to Minister, 12 November 1836, A.M., Marine
1DD1-36. In the budget for 1838 extraordinary credits were in
theory renounced altogether: C.A., 8 and 10 December 1836, A.N.,
Marine BB8-868; Budget, 1838, p. 727. - ' .
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and in addition wouid help the nav& by keeping.its steamers
busy. (It was believed, with some justification, that machinery
deteriorated more rapidly when idle than when in use.) The army
was happy to drop the contract negotiations and accept the navy's
offer, and in April 1833 the service began with seven steamers
(nearly all that the navy had available) under the command of
Corvette Captain Auguste Louvrier who, after having commanded
Voyageur and other early steamers, was once again opening a new
phase in French naval steam na,vigation.l The base for the
Algerian service was established at Toulon, which, as a result,
rapidly became the busiest steamer port in France.

From the very beginning, the needs of Algeria for
steamers were practically insatiable. Experience with the packet
line first showéd the need to replace the older ships with
Sphinx-class units, and then gave rise to the need for more
ships. Nearly all the French naval steaﬁers built in the 1830's
were connected in some way with the expanding colony in Algefia,
either on the regular packet service or on special missions.

An additional reason for building a substantial number of steamers

The correspondence on the Algeria packets is in A.N.,
Marine BB4-1031: see particularly War to Navy Department, 12
_September and 17 October 1832, and Minister of Marine to Toulon,
24 October 1832; Report to Chamber of Deputies, Budget for 1833,
Ann. Mar., no. 52 (1833), p. 504; Eschasseriaux and Dupin in
Chamber of Deputies, 21 March 1833, Arch. Parl., 81:408-409;
Dubreuil, "Toulon," pp. 20-26; Michel Barak, "Quelques tentatives
marseillaises d'organisation de la navigation a vapeur (1832-
1854)," Provence historigue, no. 83 (1971), pp. 50-51; Giraud,
Vapeur & Marseille, pp. 18-19.
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was that the navy wanted to keep Iﬁdret énd seyéral private
engine builders supplied with a steady stream of work. But
there were also limits to the navy's steamer buiiding program
during the 1830's. The size of the budget was naturally the »
main one. In addition, as Charles Dupin explained to steam
enthusiasts in the Chamber of Deputies in 1833, the navy did not
want to commit itself excessively to,a technology that might in
a few years become obsolete, and it did not want to build steamers
so quickly that the program of thirty ships Would be‘reachgd in
a few years and construction would have to stoﬁ.; The budgets
thus provided a modest program of steamers (about three per year
between 1834 and 1837), which was still a large program compared
to the amount of work done on sailing ships during these years
and which ensured that the steam navy, though not benefiting
from new innoyations, would at least not decline in numbers as
the sail navy was doing.

Establishing an Industrial Base

In one crucial respect the steam navy did not stégnate
in the 1830's, for during this period important efforts were
made to establish its industrial base. The key to this effort
was Indret, which was just coming into production in the early
1830's. When initially established, Indret had been given instruc-
tions to build the hulls and engines of six steamers beginning in

1829, and two more were assigned in 1830. However it was unable

1
Report to the Chamber of Deputles, Budget of 1834, 30
May 1833, Arch. Parl., 84:380.
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to live up to this ambitious program, and was only able to begin
on time two hulls, Crocodile and Castor, while construction of
a third, Ardent, had to be transferred to Brest. In 1830 only

one additional hull, Vautour, was begun at Indret, while four

in the program, Chimere, Salamandre, Fulton and Phénix still
had not been begun. While retaining Indret as the primary_source
of steamers, the navy began to experiment with building some
hulls in the naval ports. In 1830 two were ordered built at
Cherbourg (where a small repair facility was being established
to support the small steamers working on the new breakwater),
while in 1831 Fulton was transferred to Rochefort, Phenix was
dropped, three new steamers were added at Toulon and only one
was added at Indret. These changes apparently brought the
program into balance with Indret's capabilities, for during the
next several years it nearly monopolized the construction of
steamer hulls. In 1832 it gét back one of the ships that had
been transferred to Toulon in 1831, and it then received ordérs
for all the hulls and many of the engines for the thirteen
steamers in the 1834-1837 programs. Construction of steamers
in the dockyards during the mid-1830's lagged: the two ships
ordered ét Cherbourg in 1830 were cancelled, and the ports
received an order for only one more ship under the 1833-1837

programs. Thus by the mid-1830's Indret was functioning as
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planned as the primary supplier of steamers, and was capable of
maintaining a respectable rate of production.l

Indret was as slow in beginning production of engines as
it was of hulls. Of the four ships begun in 1829 and 1830, it
was ohly able to provide engines for two, Crocodile and Vautour.
In June 1831 the navy received an offer from an entrepreneur to
help establish a government steam engine factory near Paris
which would be able to produce ten large engines annually.
However a navy commission, including Charles Dupin and Jeén-
Baptiste Marestier, decided that, while Indret had been a good °
idea, any supplementary steam engines that were needed should be
provided by private industry rather ﬁhan by a second government
plant.2 Opinion in Parliament tended to agree: one member in
1832 said that Indret was valuable as a model installation for
advancing the state of the art, but he opposed any further in-
crease in it which, he claimed, would be at the expense both of
the taxpayer and of private industry.3 It was in the direction
of private industry that the government began to move in 1831,

The particular problem faced in 1831 was to build four

160-horsepower engines which had been added to the program after

1 v
_ See annual lists of ships building and ordered in
Budget, 1829 through Budget, 1837.

2Ports to Minister, 11 June 1831, and report of committee
dated 23 July 1831, A.M., Marine 1DD1-26,

3
General Tirlet in Chamber of Deputies, 27 March 1832,
Arch. Parl., T77:41. : ”
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Indret's work schedule had been reorganized: two for Salamandre
and Chimere, which had just been increased in size from 80-

horsepower, and two for Météore and Fulton whose hulls were to

be built at Rochefort. The navy found that all the private
firms except Pe€rier with which it had done business in the 1820's
were no longer building steam engines,1 and that of the remaining
French engine builders there were two clear leaders: Frangois
Cave of Paris and Alexis Hallette of Arras.

Francois Cave was born in 1794, the son of a rural
carpenter, and entered the mechanical profession in 1820 as an
employee of an English manufacturer at Paris. He caused a
sensation in 1822 by designing and building for his employer a
new type of steam engine. (Its cylinders, instead of being
fixed, oscillated back and forth as the engine ran.)zv In 1823
hé went into business for‘himself, and he subseqﬁently built a
large number of engines for factories plus a series of iron-
hulled rivef steamers. He continued to develob new designs for
his products: his river steamers, for example, had special

hull lines and also used an early type of feathering paddle

1
Ports to Minister, 8 April 1830, A.M., Marine CC7-1675.

2Cave"does not appear to have innovated this engine,

but instead to havé imitated one brought from England by Manby
and Wilson. His production of it with next to no capital or
industrial resources was still a remarkable achievement. Jacques
'Payenf "La Technologie des machines & vapeur en France de 1800 %
1850," in Actes du colloque international sur 1l'acquisition des-
techniques par les pays non-initiateurs, Pont-3-Mousson, France,
1970 (Paris, 1973), p. 393.
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wheel, He achieved a new triumph when he supplied the machiﬁery'
for a French cross-channel postal packet, Courrier, which was
launched in 1830 and proved to be faster than the English steamers
on her route. He followed this with an engine of 140 horsepower
for a tug, Neptune, which remained the most powerful steamer in
the French merchant marine until 1837.1 |

Alexis Hallette, born in 1788, took over in 1819 a hard-
ware business that his father had established at Arras in 1810
and, with the help of a number of British mechanics, some of
whom had originally come to Arras as prisoners of war, enlarged
it to a point where he could start building steam engines in 1822,
He does not seem to have produced any technological innovatidns
comparable to Cave''s oscillating-cylinder'engine, but he built a
lot of machinery, including some engines for coastal and river
steamers, and achieved a reputation for the simplicity and the

solidity of his products.2

Emile Jonveaux, "La légende des inventeurs: IX:
Frangois Cave," Revue Britannique, May 1866, pp. 43-74; Bulletin
de la soci€te d'encouragement pour l'industrie nationale 33
(1834):277-279; ibid. 41 (1842):469-473; Maurice Daumas, 'Les
meécaniciens autodidactes frangais et l'acquisition des techniques
britanniques," in Actes du collogue international sur l'acquisition
des techniques par les pays non-initiateurs, Pont-a-Mousson, France,
1970, pp. 323-326; Jules Gaudry, 'Notice sur FranGois Cave,
constructeur de machines," Mémoires et compte rendu des travaux

de la soci€te des ingenieurs civils 30 (1875):486-493,

2Daumas,"Me:'caniciens autodidactes," pp. 314-317; Bul-
letin de la soci€té d'encouragement pour 1l'industrie nationale
41 (1842):475-477; Gaudry, "Cave," p. 489,
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The navyiengines offered a big challenge to both firms,
for they were bigger than anything either had ever built before.
To build them the firms had to make major improvements in their -
facilities. CaVé, for example, had to buy or make a new machine
to bore cylinders, new hammers to forge the main shafts, and new
instruments to adjust and align the machinery., He also had to
set up his own boiler shop, as the firms that had previously
built boilers for him could not supply ones large enough for the
navy engines.l However, while the difficulties were greaf, so
were the possible rewards. The prices for steam engines were
such that the sale of even a modestly-sized one (20 to 40 horse-
power) would provide the capital needed to build two others and
perhaps more, leading to quick prosperity if times were good.

An order for a large engine of 160 horsepower could make the
firm's owner's fortune, which he would normally reinvest at once
in the business; and the prestige from such orders would also
give him access to more capital through loans and credit.2 The
navy hoped that these incentives would lead to the creation of
the private factories that it needed as an industrial base for
the steam navy, and Hallette and Cavé found that the risks of
the enterprise were well worth taking. In 1ate.1831 Hallette

bid successfully for a contract for an engine of 160 horsepower

1
Jonveaux, '"Cavé," pp. 63-64,

2Daumas, "Mécaniciens autodidactes," p. 322. The other
main ways of establishing one's reputation at this time were
through awards at the septennlal Paris expositions or through
medals awarded by the Soci€té d'encouragement pour l'industrie
nationale,
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for Fulton similar in all respects to the machinery of Sphinx,
and in mid-1832 Cave won a contract for the engines of Chimere

and Salamandre, again similar to those of Sphinx, while Hallette

was given a contract for the machinery of Mét€ore on similar
terms.

By 1834, as these engines neared completion, it was clear
that the first experiment with private engine builders had
succeeded. Both Cave and Hallette had had some difficulty in
equipping their factories to produce such large engines, and
both had been unable to meet the delivery dates in the cortract,
but they had solved most of their problems and had built good
engines. Both firms now needed additional orders to keep their
facilitieslbusy, and the navy felt that it ﬁas in its interest
to‘encourage private industry to continue developing its cap-
ébilities by makihg available to it a steady supbly of contracts.
Parliament agreed, and designated about 800,0QO to 1,000,000
francs per year during the 1830's for the construction of steam
engines in private facilities.2 Under the budgets for 1834 and
1835 the navy had funds for four more sets of engines, and .
decided once again to put them up for'competitive bidding.
However this time it decided to limit bidding to the firms that

it felt had sufficient experience with marine engine construction

1l - .

, Ports to Minister, 7 April 1832 and 11 July 1832, A.M.,-
Marine 1DD1-28. 1In 1832 it was proposed to award a fourth ’
engine to P€rier but this was not done.

2
Repart to the Chamber of Deputies, Budget for 1835,
25 April 1834, Arch. Parl., 89:311.
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and sufficient tools to guarantee éuccessful completion of the
contract. This clearly favored the two firms that had already
built similar engines for the navy, and thé other two firms
that were invited to bid, including P€rier, did not bother to
do so, As a result Cav€ got the order for two more engines and
Hallette got one, while the navy, apparently surprised and~
disappointed by the lack of additional bidders, deferred the
award of the fourth engine,

The same process was again followed in 1836 for two more
engines., Initially the navy only invited Hallette, Cave and
Perier to bid, but a fourth firm was admitted on its own request.
Hallette won the contract for one engine, and Cave was awarded
the other on similar terms.2 For a similar competition in 1837
the navy expanded the list of invited bidders to six: Hallette;
Cave; Perier; Sudds, Atkins and Barker of Rouen; Stehelin and
Huber of Thann; and Louis Beﬁet of La Ciotat. Of the new firms,
Benet had just set up a large factory near Marseille, backed'by
the largest shipping interests of that city, while Stehelin
appeafs to have been one of the prime suppliers of textile
machinery for the region around Mulhouse. A seventh firm
petitionéd successfully to be added to the list, MM. Schneider

N o . .
freres et Cie., the new owners of the mines, forges and foundries

1 :
Ports to Minister, 23 July and 10 September 1834, A.M.,
Marine 1DD1-32 and 7DD1-20. '

2
Ports to Minister, 30 March, 6 April, 28 May, 18 June,

20 July and 3 August 1836, A.M., Marine 1DD1-35.
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of Le Creusot. The Schneider brothers, Adolphe and Eugene, were
in the process of resurrecting the extensive facilities at Le
Creusot from a long period of bankruptcy and inactivity, and in
this competition they made their first appearance as prospective
suppliers to the navy.l The contract was actually won by one

of the new firms, Sudds, a late version (if not descendant) of
the English-run firms of the 1820's. Its chief engineer appears
to have been an English mechanic named Turner, who had previously
worked for Hallette and before that for one of the British

firms in France, Emile Martin. Sudds was also well known for
its extensive assortment of the latest English equipment.

The contract for another 160-horsepower engine was won in Novem-
ber 1837 by another newcomer, R. de Villack et Cie. of Charenton,
. who appear to have taken over the factory of Manby and Wilson.3
Thus by the end of 1837 several firms were bidding successfully
for contracts to build large haval steam engines, and three of
them, Cave, Hallette and Schneider, appeared to be particulafly

well established in the business.

lJoseph—Antoine Roy, Histoire de la famille Schneider
et du Creusot (Paris, 1962), pp. 21-304; J.-B. Silly, "La Reprise
du Creusot,‘IB30-1849,” Revue d'histoire des mines et de la
m€tallurgie 1 (1969):233—275.

2Ports to Minister, 13 August, 21 August, 27 September
and 25 October 1837, A.M., Marine 1DD1-38 and 7DD1-27; Ports to
Minister, 20 February 1839, A.M., Marine 1DD1-44, For Turner
. ggngggcher to Minister of Marine, 9 April 1840, A.M., Marine

3Ports to Minister, 25 October, 26 October, 1 November,
15 November and 6 December 1837, A.M., Marine 1DD1-38.
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Deferring Technological Innovation

To build a sizeable number of usable steamers and
develop the industrial base to produce them was a big job for
a country that had started practically froﬁ scratch, and in the
process the French navy found that it had to do without some
things. One of these was technological progress: while the
navy kept in touch with events in England, it found it necessary
to freeze the design of the engines that it built or bought for
its ships. The idea of choosing a good model and carefully
imitating it wés a strong tradition in the French nafy; it had
been applied to battleships since 1786 and to frigates since
the Napoleonic Wars. In the case of steam, such standardization
had.the advantage of facilitating consfruction of the engines
and ensuring that they would work, but it overlooked the fact
that, unlike sail, steam was in a phase of rapid technological
change. The price of standardization was therefore high, for it
inevitably led to the premature technological obsolescence of
the ships.

The decision to standardize the design of the navy's
steamers came only after a flurry of innovative efforts in
1830-31. The navy had already taken a chance in granting the
contract'for the engine of Ardent to an engineer, Frimot, who
had been suggesting an improved form of steam engine since the
mid-1820's, despite the fact that he lacked both capital and
industrial resources. In 1830 the navy granted a contract under
similar circumstances to MM, Pelletan et de la Barre for a 46-

horsepower engine on a pattern proposed by them which dispensed
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with paddle wheels.l Later in the year it also granted a
contract for an experimental 60-horsepower engine to MM, Dumou-
lin et Cie,, who cited the advantages of their design and also
the need "to aid an interesting branch of industry and to
occupy a numerous and agitated class.“ (This was just after
the July Revolution.)2

About this time the success of Sphinx showed the navy
that it had at ieast one reliable steam engine that it could
count on, and the navy ordered in August 1830 that the first
160-horsepower engine to be built at Indret (for Crocodile)
should be an exact copy of the British engine.3 However the
navy received two more serious suggestions for improved types
of engines. The first was from the director of Indret, Philippe
Gengembre, who_had strong ideas on steam engine design and wanted
the navy to try a number of improvements. He first proposed
replacing the low-pressure engines in a ship he was building
for Senegal (the second Africain) with medium pressure engines
of U40-horsepower. This would enable dispensing with the condenser
and would, he claimed, be lighter and more reliable than the
standard Watt model. His more important proposal, which was

accepted in April 1830, was to build a set of high-pressure-

The ship was named Remorqueur. Ports to Minister, 24
June and 9 October 1830, A.M,, Marine 1DD1-20.

5 |
: This ship was named Rameur. Ports to Minister, 4
September 1830, A.M., Marine IDD1-20.

3Trial report of Crocodile dated 5 January 1833, A.M,,
Marine 7DD1-14, ’
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engines of 160-horsepower on his pattern, which would be in-
stalled in Vautour and tried against the Watt-type engines in

Sphinx or Crocodile.

The second major suggestion came from Cave, who had
specialized in high-pressure oscillaﬁing-cylinder engines and
who proposed in January 1831 building. an eXperimental set of
160-horsepower for the névy. A number of delays ensued, but
the navy remained highly interested in the project and reserved
funds for it in the 1832 budget. However additional delays
occurred when the navy balked at Cave's price, and in the mean-
time opinion began to turn against high-pressure engines and
against experiments in general.

The biggest factor in the change was undoubtedly the
continued success of Sphinx, particularly when compared with
the increasingiy evident inadequacies of her French-built pre-
decessors, which were themselves the product of a period of
experimentation. Another factor was the failure of the experi-
ments of 1829-30: Frimot's and Pelletan's engines were complete
failures, while the engines of Dumoulin, both in the navy ship
and in the mercantile Scipion, were of dubious value and were

built on a system said to have been long since abandoned by the

lPorts to Minister, 6 October 1830, A.M., Marine 1DD1-20.
The engine of Vautour is described in Jacques Armengaud, Publica-
tion industrielle des machines, outils et appareils, 29 vols,
(Paris, 1843-1884), 2:169-10L,

2 : .

Ports to Minister, 21 January 1832, A.M., Marine

~ 1DD1-28; Ports to Minister, 25 October 1834, A.M., Marine
-1DD1-32, '
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British. When Dumoulin asked to build another engine for the
navy, this time of 160-horsepower, the whole question was sub-
mitted to the Council of Works.l

The council came down decisiyely against further experi-
mentation, advising the minister to reject not only the proposed
engines of Dumoulin but any (including those of Cave) "built on
any system which does not have an incontestable superiority
over that of Watt, as applied to navigation by Maudslay and
Fawcett." They said the navy should use a single type of
steamer at sea with engines of uniform power, and smaller
steamers with engines on the same system for harbor serv1ce.
The advantages of this would be improved manufacturing, since
designers would no longer be tempted to tinker and workers would
soon become familiar with the standard models; more efficient
operation, since seagoing engineers would only have to learn to
operate one type of engine; increased safety and ease of repair,
since spare parts could easily be made available and ships out
of service could provide parts to those in use; and finally
"encouragement for private industry, because, with the govern-

ment having renounced changes in design in order to adopt a

On the Pelletan engine see Ports to Minister, 7 Febru-
ary 1835 and 7 April 1838, A.M., Marine 7DD1-43. On Dumoulin
see Ports to Minister, 11 July 1832, A.M.,, Marine 1DD1-28. The
problems with Scipion were serious for the French merchant
marine, as she was the first seagoing steamer to be based at
Marseilles.
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good system, industrialists and speculators will follow an
example which will guarantee them success."l

This decision, approved by the minister on 11 July 1832,
insured that all the steamers built by the navy in the next
several years would be copies of Sphinx. (Ultimately the class,
excluding Ardent but including three others with special 160-
horsepower engines, would number twenty-two units.) The decision
appeared to be vindicated shortly thereafter by the successful
trials of Crocodile, which proved that Indret, and presumébly
French industry in general, was able to make good copies of
Fawcett's engines.2

This policy did not stop expérimentation altogether,
however. Cave temporarily dropped his propésal to build an
oscillating-cylinder engine for the navy when he won the contract
for two'standard 160-horsepower engines, since he would have been
hard put to build a third engine at the same time. However he
revived his proposition in 1834, and the navy was again attracted
by the simplicity, compactness and light weight of his engines
and their supposed low cost and low fuel consumption. The

negotiations appear to have stalled again over price and contract

terms, though in the process Cave did receive aﬁthority to try

1

Ports to Minister, 11 July 1832, A.M., Marine 1DD1-28,
citing the Council's decision. The Council later explained its
decision on 19 July 1834, agreeing that the engines of Sphinx
were far from perfect but stating that at the time it was more
important to stay with something that worked than to make
further experiments. C.T., 19 July 1834, A.M., Marine BB8-1109.

2 . '
Trial Report of Crocodile dated 5 January 1833, A.M.,
Marine 7DD1-1A4,
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another of his innovations, a system of feathering paddle
wheels, on one of the standard sets of machinery that he was
building for the navy.l

Other engineers also made proposals for new types of
160-horsepower engines. In 1834 and.1835 Vautour, with the
high-pressure engines designed by Gengembré, was tried against
Styx, which had engines on the pattern of Sphinx. While Gen-
gembre's engines did have some advantages, the trial board
noted that they also experienced excessive wear and vibration
which nullified the anticipated fuel economy and raised doubts -
(subsequently justified) about the reliability of the machinery
in extended service.2 Not daunted, Gengembre proposed making
a number of changes to the standard models being used for 166-
horsepower engines, but he was told in no uncertain terms to
make none besides substituting one type of English throttle
valve for another.3 (When Gengembre died in 1838 it was found
that he had disobeyed these orders.) The other main proposal
came from the British firm of Fenton, Murray and Jackson of
Leeds, and their system offered such clear benefits in safety

of operation and price that the navy sent an engineer to Britain

_ lports to Minister, 25 October, 13 November, 29 November
and 13 December 1834, A.M., Marine 1DD1-32.

2
C.T., 12 March 1835 and 20 October 1836, A.M., Marine

BB8-1114.,
3

C.T., 30 July 1835 and 19 January 1837, A.M., Marine
BB8-1114, ' '
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to buy a set for one of the 160-horsepower steamers, Papin.
This éhip was tried against one of the standard 160-horsepower
steamers, Cerbere, in 1836,.and was shown to be superior to her
in all respects. The Council of Works recommended that if
Papin's engines held up under several years of service, they
should replace those of Sphinx as the:.standard pattern for
future ships.l

The navy made practically no effort to improve boiler ‘
design during the 1830's, in spite of the fact that Frenchmen
as well as Englishmen were already experimenting with a much
improved type, the tubular boiler. The navy limited its efforts
to trying to find a way to reduce the fouling of beilers, énd it
paid 20,000 francs to an inventor for the rights to a process
which consisted of putting a clay-like substance into the water
which wbuld absorb the salts before they could harden on the
boiler surfaces. However boilers continued to require freqdent
purgings and cleanings, and continued to detefiorate rapidly
under even the best of care.

Technological progress thus did not stop altogether in
the French steam navy in the early and mid-1830's, but the

l
C.T., 20 October 1836, A.M., Marine BB8-1114, Parlia-
ment was not opposed to such experiments if safety and economy
were the results: Report to Chamber of Deputies, Budget for
1835, 25 April 1834, Arch. Parl., 89:313.

The innovator's name was Chaix, and he was granted the
Legion of Honor in return for refraining from asking a higher
price. C.A., 8 November 1836, A.N., Marine BB8-868; C.A., 2 May
1837, A.N., Marine BB8-869; Minister of Marine to Louis-Philippe,
19 May 1837 and 14 June 1837, A.M., Marine 1DD1-38.
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decision to build only Sphinx-class ;teamers meant that éuch
innovations as there were consisted of improvements in detail

to existing technology rather than efforts to advance the over-
all state of the art. Sométimes improvements in detail can have
a major impact, but in this case they did not, and the main
technological problems of steam navigation: highvfuel con-
sumption and great weight of engines, continuous boiler prdblems
and inefficient paddle wheels, all remain unresolved.

Another problem faced by the French navy was that of
finding enough trained engineers to operate the machinery at
sea. Initially it had to contract with individuals, usually
Englishmen, to operate the ships, The main advantage of this
system, besides providing for day-to-day operation of the ships,
was that it offered a good way of importing English technical
know-hcw. For example, an engineer named Taylor, who had helped
to build and install the engine of Sphinx, was hired to opefate
the ship for a year and to teach a number of Frenchmen his
trade.l Shortly afterward, a Mr. Turner who had installed the
engine in Castor was hired to remain aboard long enough to teach
the ship's captain and chief engineer how it worked. (An effort
was even made to get him to join the navy, but instead he seems

to have joined private French firms, first Hallette, then Sudds.)2

1 .
Ports to Minister, 7 January 1830 and 11 March 1830,
A.M., Marine 1DD1-20.

2
Ports to Minister, 12 October 1831, A. M., Marine
1DD1-26.
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This system was retained into thel1840's for engines imported
from Britain, but it was at best only an expedient, and the
dependence on.foreigners to run the ships and the high wages
they demanded were an affront to French pride.1 In 1831 the
navy set up its first program to train engineers. The success
of this initial effort was indifferent, but the number of capable
French engineers slowly grew, both inside and outside of the
navy; and these were ably supported by a number of line officers
and'officers in the naval construction corps who had learned the
mysteries of steam engineering.

Towards the mid 1830's the navy began to face a new
problem: trained engineers were in such high demand in French.
industry that the navy's engineers, particularly the naval
constructors, were being lured into pfivate service by offers
of pay much higher than that given by the navy. Initially these
men were able to take such pdsitions while on leave of absence
from the navy, but in 1836 the navy set a limit of one year on
such arrangements, after which the engineer would have to make
a final choice between naval and civilian employment. This

slowed but did not stop the brain drain, and one continues to

: lIt was these considerations that led one line officer

to write the first practical manual for captains and engineers

of French navy steamers in 1831: M. Janvier, Manuel du capitaine,
du mecanicien et du chauffeur des batiments & vapeur (Paris, 183I),
P. 8, and handwritten note by Admiral E. P&ris inside front

cover of copy at Mus€e de la Marine, Paris.
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find long afterwards some of the navy's best minds being drawn
1l
off into commercial employment.

Encouraging a Steam Merchant Marine

The interest of the navy in developing steam navigation
in France was not limited to its own ships and men, however,
It understood from the beginning that a large steam merchant
marine would provide additional ships' for wartime service, would
support a large steam engine industry, and would provide a large
pool of experienced steam engineers. The French steam merchant
marine, however, was still in a very primitive condition.; It
appears to have grown very little between 182f?‘wnen a reliable
source listed sixty-four non-naval steamers, and 1833, when the
first official statistics on thé subject list seventy-five,
The statistics show that France had 160 steamers of T493 horse-
power in 1838, at a time when Britain had 677 of 54,361 horse-
power and the b.S. was estimated to have 786 of 55,969 horse-
power.3 Furthermore, of these 160, only about a fifth were
intended to navigate at.sea, the rest being river boats, while
.only a handful ventured beyond French borders. The American

figure included a large proportion of river and harbor craft,

1

Ports to Minister, 19 November 1836, A.M., Marine
1DD1-35; C.A., 1 December 1836 and 23 October 1838, A.N., Marine
BB8-868 anda 870.

®lourasse and Mellet, Essai, pp. 16-22; France, Ministere
dgs‘?ravaux Publics, de 1l'Agriculture et du Commerce, Direction
geneérale des ponts et chauss€es et des mines, ‘Compte-rendu des
travaux des ingénieurs des mines, 1839, pp. 22-24, with corrected
figures for 1833.

3ann. Mar., no. 72 (1840), pp. 375-390.
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but this was not true for Britain, some of whose steamers had
gone as far as India.‘l The British, and to some extent the
Americans, had a resource in their steam merchant marines that
the French lacked, and the French navy was keenly aware of that
fact.

There were two ways the navy c¢ould encourage the-growth
of non-naval steam navigation, either through subsidies to
private entrepreneurs or through encouraging and assisting
other government agencies in setting up government-run lines,
In nearly every case the second alternative was chosen. There
were many reasons that led to this outcome, but they all boiled
down to the fact that the government, in particular the navy,
wanted a steam merchant marine for its own reasons and felt
that the most economical way to get such a merchant marine, in
fiew of the economics of steam navigation, was fo build and run
it itself.

Thé first involvement of the navy in nori-naval steam
navigation was in the Calais-Dover postal packet line. This
service had been operated by the Post Office using sailing éhips
until 1822, when the British example forced it to convert fo
steam. It bought one of its steamers in Britain (Henri IV,

formerly Rob Roy), and asked the navy to have Marestier build

the other (Duc de Bordeaux) at Rouen with the navy steamers,

1

The French proportions are deduced from the 1841
statistics: Ministdre des Travaux Publics, Travaux des
ingénieurs, 1842, '
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However this service consistently lost money, and in 1830 the
post dffice sold the ships and transferred the service to a
private company, which ran it in return for a subsidy. This
company built a steamer, Courrier, with a hull by a shipbuilder,
Augustin Normand at Le Havre, who was destined to become one of
the best in France, and an engine by Cave, The ship was a great
mechanical success but she could not do the job alone, and,
since she had only sailing ships for running mates, the servicé
as a whole was found wanting.l The Post Office tried the same
system in providing postal service to Corsica, contracting with
a private company which built its own ships, this time three of

them (Var, Liamone and Golo) with engines by the British firms

of Fawcett and Maudslay. The machinery -ran well, reinforcing
the navy's faith in English machinery, but the service was
péorly managed and again did not come up to expeétations.2

In 1832 the postal convention of 1802 that governed‘the
Calais-Dover service came up for revision, and as a prerequisite
for renewal the British demanded that the French upgrade their
materiel to match the three steamers that the British maintained
on the line. The French post office acknowledged that the
British were within their rights in demanding this, and that

compliance would not only protect French honor and dignity but

1
Post Office note dated 23 November 1832, A.N., Marine
' BB4-1028.

®Post Office to Minister of Finance, 14 September 1838,
A.N" C"'817. )
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" also promote French material interests by increasing the number
of Frénch steamers and providing additional seamen with experi-
ence in steam. For the sake of economy tﬁey proposed that the
post office buy Courrier and again take over operation of the
line, while the navy was to build two more ships and man and
maintain all three.l There was very little time to build the
ships before the new convention was to come into force, and
there was no French engine builder capable of providing the
engines in that time. (Cave, the most logical choice, was

fully occupied with two engines of 160 horsepower for the navy,
and except for these had never built a low-pressure engine of
the type desired.)2 The navy had to build the hulls of the two
packets (Egggg and Estafette) at Cherbourg and order the engines,
each of 50 horsepower, from Fawcett, who had proved themselves
with the engines for Sphinx. The two ships entered service in
June 1834, and served with Courrier well into the 1840's. While
the ships bélonged to the postal department, the navy provided
officers on loan to command them and in addition loaned the

post office a naval constructor to handle all technical problems,

including ship design, for them.3

1l
Post Office note dated 23 November 1832, A.N., Marine
BBL4-~1028. ’

2
Documents #91 92 providing information in support of
Supplementary Credits for 1834, A.N., C-766.

3ThlS constructor, Louis-Just Moissard, made a stud
British packet services, which he submitted on 27" January 1%33,
A.N., Marine BB4-1028.
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The navy's attention was soon drawn to a much larger
opporfunity for the expansion of steam nayigation. France had
long had close political aqd commercial ties with the Levant,
and these had been strengthened by the presence of strong French
naval and military forces during the Greek war of independence
in the late 1820'3. The Navy, the Ministry of Foreign Affairs,
and private merchants all needed fast, reliable communications
with their representatives in the eastern Mediterranean. The
navy had satisfied its needs by using its ten-gun brigs as
packets, while other correspondence continued to be entrusted
to the captains of merchant ships that were traveling in the
right direction. During the 1820's there were surprisingly few
steamers in the Mediterranean (there was none registered at
Marseilles until 1831), and those that did put in an appearance
dnly lasted a short time. However in 1830 steam came to the
Mediterranean to stay: the experience of the French navy ih
Algeria showed that steam was capable of extended operations in
that relatively sheltered sea, while in February 1830 the British
navy, using most of its serviceable steamers, established a-
packet line between Falmouth, Cadiz, Gibraltar, Malta and Corfu,
replacing a similar sail line. They did not immediately extend
this line to the eastern Mediterranean, and the French soon
became interested in establishing this service themselves.
France had strong interests in that area, both commercial and
political, which made it desirable not to have to rely on the
English for communications; and in addition the geographic

position of France was such that an efficient packet line from
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Marseilles to the east could draw off much English traffic from
the Falmouth packets. Thus the government began to receilve
proposals for the formation of a French Méditerraneap steam
packet line. |

The first branch of the government to get involved with
the idea apparently was the Ministry of Foreign Affairs, which
early in 1831 sounded out the navy on the possibility of setting
up a steam service to Italy (especially Civitta Vecchia and
Naples) and more distant points such as Alexandria and Constanti-
nople. The navy replied that it only had two ships (Sphinx and
Nageur) that could be relied upon for such a service, that both
of these were in use in Algeria, and that it lacked funds to
build or buy more.1 No further progress was made until early
1832, when the navy received and sent to the Ministry of Foreign
Affairs a proposal from a certain M. Poidebard to set up a
regular steamer service between Marseilles and Constantinople
if the government provided a subsidy. At the same time the
Ministry of Foreign Affairs revealed that it had been in touch
with a group of French, Austrian and Russian companies at
Constantinople which wanted to set up a similar service. The
Ministronf Finances favored the latter group as they would not
require a subsidy, but in the meantime these had renounced their

project to avoid competing with Poidebard. In May 1833, pointing

T :
Ports to Minister of Marine, 9 February 1831 and other
correspondence in A.N., Marine BB4-1028, '
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to a similar decisibn concerning sail communications with
Mexico, the Ministry of Finances pointed out that communications
via merchant ships were usually slower and less precise than by
navy ships, and proposed again that the navy take on the job of
providing communications with the Levant. The navy's estimate
of the cost of such a service was once again unacceptably high,
and the three ministries agreed toward the end of 1833 that the
contract for the line and its subsidy would be put up for
competitive bidding. The post office, under the Ministry of
Finances, would do most of the legal work, but the navy was to
provide technical assistance.

During 1834 the postal department made extensive studiés
of the problem in the process of preparing the contract, and
ultimately repofted to the Minister of Finances in October 1834
that the service would need ten steamers of about 140 horsepower
and 306 to 326 tons.2 The Director of the Post Office made the
'project known to the navy, and also to leading merchants at '
Marseilles, who laid the groundwork in December 1834 for a private
company which would bid for the contract. The director of the
company was to be Pierre Andriel, who had brought the steamer
Elise to France in 1816. Its intentions were to bring stéam

navigation eventually to all parts of the Mediterranean basin,

1Minister of Finance to Minister of Marine, 9 May, 20
July and 4 December 1833, A.N., Marine BB4-1028,

2 .
Post Office to Ports, 30 October 1834, enclosing report
dated 15 October 1834 for comment by the Navy, A.N., BBU4-1028.

} 3girau§, Vapeur a Marseille, pp. 21-24; Barak, "Tentatives
marseillaises,  pp. 51-50; Report signed Midge (French consul at
Malta), 24 March 1835, A.N., Marine BBA4-1028, :
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However the.government had not yet made its final
decision on the project, and instead of accepting outright the
report of the Post Office and proceeding with the bidding, the
Minister of Finances referred it to a special commission on which
the naval constructor Mathurin-Frangols Boucher, Tupinier's
right-hand man, represented the navy. Boucher expounded to the
commission the virtues of the navy's 160-horsepower steamer,
which at 760 to 750 tons was over twice as large as the ships
proposed. but which had proved to have all the qualities desir-
able for operations in the Mediterranean. In addition, of course, -
additional copies of Sghinx would be easily incorporated into
the navy in case of war. At length the commission agreed that
the ten ships should be of this type; and, in addition, to en-
sure that the sﬁips would have the solidity and special fittings
necessary for naval auxiliaries, it decided that they should be
built in the naval dockyards; The navy also asked for and got
the responsibility for ordering the engines, fearing that a |
private company would choose its engines for profitability
instead of long-term durability.l Not surprisingly, the navy
applauded the findings of the commission and urged the Ministry
of Finances to pursue the project.2 The company at Marseille

was now actively campalgning for the contract for the line, but

1

Minister of Finance to Minister of Marine, 9 February
1835, enclosing report of commission (meetings of 23, 24, and
27 December 1834), A.N., Marine BB4-1028.

2 . . . . . '
_ Minister of Marine to Minister of Finance, 19 February
1835, A.N., Marine BB4-1028. - '
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the decision that the government build the ships and that their
dimensions be dictated at least in part by military needs made
it almost inevitable that the government would eventually decide
to run the line itself., (The influence of ship design was shown
by the fact that the Marseilles company asked a subsidy of
1,500,006 francs if 160-horsepower ships wére used, but only
666,606 francs for 100 to 120-horsepower ships.) The bill as
presented to Parliament provided for a government-run line of
ten Sphinx-class steamers, and the Marseilles interests wére
unable to reverse the decision in the Parliamentary committees -
or on the floor of the Cha.mbers.l A

The historian of shipping atAMarseilles blamed the
Parliamentary decision on the influence of sailing ship firms
who saw the government as a safer competitor than privafe steam-
ship lines, which would soon try to expand their business from
mail and passengers to freight.2 However the influence of the
navy was at least as significant: Tupinier's assistant, Boucher,
had helped write the bill, while Tupinier himself, who had been
a deputy since 1834, not only voted on the bill in the Chamber
of Deputies but previously had sat on the Parliamentary committee
that had examined it. But perhaps even this degree of influence

was not necessary to bring about the result, for the economics

1

. Bill on Mediterranean packets, 23 March 1835, P, V.

- Députés, 1835, 4:217-21; Report to the Chamber of Deputies, 12
May 1835, P.V.Déput€s, 1835, 6:181-91; Debate, 28 May 35, P.V.

Députés, 1835, 5:538-140. ' -

2 .
. Giraud, Vapeur a Marseille, pp. 21-24, See also Barak,
Tentatives marseillaises, " pp. 54-56.




156

of steam navigation was still unfavoéable for a private enter-
prise. A steam line required an enormous initial outlay of
capital for the ships, and exposed the fifm.to sudden losses
through shipwreck. In return they could only hope to profit
from passengers and mail service, since paddle steamers were not
well suited for carrying cargo. (Their machinery took up most
of the space normally reserved for cargo, while any variation
from the designed waterline due to loading or discharging cargo
would reduce the efficiency of the paddle wheels.) It was, in
fact, impossible to think of setting up such a service without .
a large government subsidy, and under these conditions Parlia-
ment agreed with the government that the money was best spent on
a government line. The bill therefore passed the chambers
essentially as written and became law on 2 July 1835.

The arrangements for the operation of the Levant packet
line were similar to those for the Calais-Dover line. The ships
belonged to the postal department, which operated the service;
while the navy built and maintained the ships and provided the
crews. The ships were built in the navy yards, to the dis-
advantage of the navy's own program, which "in the interests of
the working class" was slowed down while the packets were being
built in order to maintain a stable level of work and employment
iﬁ the dock.yards.l As many of the engines as possible were

allocated to Indret and French industry, but such a large order

1 .
Ports to Minister of Marine, 8 July 1835, A.M., Marine
1DD1-34. ’ ‘
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on top of the navy;s own program quickly saturatéd these facili-
ties and six of the engines had to be ordered in England. The
ships were designed with strong framing for naval use, and were
intended to carry the same artillery as the navy's 160-horsepower
class.l The first sailing of the new service was by the packet
Scamandre, which left Marseilles on 1-May 1837 for the Levant.2

Towards Larger Steamers: 220 Horsepower

Through the mid-1830's, the steamers built by the navy
(including the postal packets) were almost exclusively of the
160—horsepower‘Sphinx-class. However around.1830 the'British
began building steamers that were somewhat 1arger——¢00 to 220
horsepower. From time to time suggestions were made that the
French do likewise, but they ran into fepeated delays, due in
Dart to overt opposition but generally to the lack of a sense
of urgency among the navy's administrators charged with the
project. The’ result was that it took eight years from the time
of the initial prcposql for the navy to launch a steamer larger
than Sphinx.

Nothing shows more clearly than this slow response to
the proposal for increased horsepower the attitude towards
technological change that prevailed among the navy's officials
during the early 1830's., Their lethargy was based, for the most

part, not on opposition to technological change, but on a lack

1
C.T., 6 July 1835, A.M., Marine BB8-1114.

V. Bourselet, Les paguebots frangais et leurs cachet

1780-1935 (Parls, 1936) discusses the postal side of the packet
services. ;
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of awareness of it. Theirs was a static world, and they'took it
for gfanted that steam technology, and the uses to which steamers
were put, would stabilize, just as the technology oflsailing
battleships had stabilized.in 1786 with San€'s designs. To be
sure, sailing ship technology had been upset momentarily around
1819 by the inﬁroduction of the 2U4-pounder gun in frigates, but
it had quickly been restored to equilibrium by Tupinier in.1822.
Experience with the Sphinx-class had not indicated any need for.
an increase in the horsepower of the navy's steamers, and the
navy's officials felt that, just as Tupinier's designs had be-
come the standard types of sailing ships, the Sphinx-class had
proved itself and would remain the standard steamer class in the
navy for the foreseeable future.

An example of this attitude was provided by the Council
of Admiralty in a recommendation it made in 1834 that the navy
should reconsider its policy of encouraging further development
of the French steam engine industry. The council pointed out
that the navy would soon have the thirty steamers allowed by its
program and that; once it did, the only new construction work
on steamers would consist of repairs and replacement of the few
ships thét would wear out or be lost., Indret and the repair
facilities in the ports could handle this work, and the council

felt the navy should avoid encouraging private industry by further

expanding a market that it would soon necessarily lose.2
1l
C.A., 28 October 1834, A.N., Marine BB8-866.
2

Ibid.; Ports to Minister, 20 December 1834, A.M.,
Marine 1DD1-32. ‘



159

However in the 1830's the ﬁavy was in fact entering a
new technological era. Its officers did not see intuitively
what steam engineers were beginning to recognize professionally:
that steam technology was constantly capable‘of improvement, and
that these improvements would constantly be opening new cap-
abilities and new fields of activity for steam. These engineers
do not seem to have been inherently any wiser than the tradition-
alists--there were no outstanding visionaries among them--but
their self-interest and professional qualifications were carry-
ing them with the times. The French navy was, in fact, or the
brink of a technological spiral, in which change did not bring
a new level of stability but instead suggested the possibility |
of furtherAchangg. Such spirals had océurréd before, but had
-usually acted over a period of centuries and were rarely per-
ceived by the participants as a continudus process. - In this
case, however, the spiral was‘to be telescoped into the perioq
of a lifetime, and its revolutionary effects would soon be
apparent to all. The proposal to make the first increase in
horsepower for seagoing French naval steamers was simply the
first upward step in the spiral.

The specific technical reason for adopting increased
horsepower and size for steamers at this stage was that large
steamers could travel further under steam than smaller ones,

1
since their hulls could carry more coal. (They would also be

1 .
C.T., 17 January 1831, A.M,, Marine BB8-1110.
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more seaworthy.) This was importaﬁt, since one of the main
arguments against the military use of steamers was that they
were unable to operate at sea for extended periods of time or
far from their supply of coal.1 The Council of Works saw this
as early as 1831, but it was in a minbrity. Many believed,

with the Council of Admiralty, that the increased coal capacity
would be offset by the increased rate of fuel consumption of the
larger engines. (The admiral who was minister of marine from
1832 to 1834 shared this belief, and felt that eleven days was
the maximum possible endurance for steamers.)2 The Council of .
Admiralty felt that the only use for higher horsepower was to
give ships greater speed or to permit them to carry mdre weight
(generally in the form of guns). When faced with a proposal

to build a 220 horsepower engine in 1834, the Council of Admiralty
consented to the project as an experiment but indicated that

the only use it could find for the engine was to put it into .a
ship designed especially for port and harbor defense, where its
extra power would be used to carry extra guns.3 It took con-

siderable time and experience to show that increased horsepower

1

Coal consumption, followed by the weight of the
machinery, were cited by the Minister of Marine as the main
limitations of steamers as of 1831: they prevented the ships
from carrying much cargo or travellng very far. Ann. Mar.,
no. 44 (1831), p. 367. -

2

Rigny in Chamber of Deputles, 26 March, 1832, Arch.
Parl,, 76:767.

3c.A., 28 October 1834, A.N., Marine BB8-866.
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did, in fact, give increased endurance under steam, for while
the carrying capacity of a hull (including its fuel Cépacity)
increased as the cube of its dimensions, its resistance, or the-
power needed to drive it through the water, increased much more
slowly, as the square of those dimensions.1

In spite of all these doubts and misconceptions, the
Ministry of Marine did undertake, and finally achieved, the
development of a steamer larger than Sphinx. Greater endurance
under steam, higher speed and the ability to carry more gﬁns
were all offered as arguments in favor of the project. The
mere fact that it was technically feasible was sufficient to
guarantee that the navy would receivé proposals that it be done.
But the main reason why it was done seems to have been the
British example. During the 1820's the British navy had built
a series of mediocre steamers of 80 to 120 horsepower, some of
which were literally ten-gun sailing brigs which had been cut
in half on the ways and given steam engines. However at the
end of the decade the British merchant marine had developed
steamers in the 2001to 220 horsepower range, and the Royal Navy
imitated it and launched five similar ships in 1832 and 1833.2

Rowland, Steam at Sea, p. 73. For a contemporary
explanation see Ann. *ar., no. 66 (1838), pp. 525-528,

2

One of the early French reports on these British ships,
dated 14 September 1832, is in A.M., Marine BB7-1. For lack of
- an intelligence bureau, it was prepared by the navy's historical
section from information in London newspapers.
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It seems to have shared the French.doubts concerning the need
for such ships, for it did not build more largé steamers until
the late l83b's, concentrating instead on building packets of
moderate power for the various navy-run packet lines and relying
on the large British merchant marine'and steam engine industry
to supplement its forces in time of war. However the example
the British had set of an advance in horsepower was quickly
noted in Francé, and in 1831 the Council of Works, after review-
ing the various other reasons for increased horsepower, noted
that these had perhaps not been the primary motivation for the.
ministerial decision to develop a 200-horsepower steamer: "The
British have some, and this motive pérhaps sufficed to make up

nl o rhe pressure to keep up with foreign

the minister's mind.
nations increased as time passed: in May 1835 the Parliamentary
reporter on the 1836 bﬁdget noted that France had fallen behind
not only Britain and America in the size of its steamers, but
even behind the Viceroy of Egypt.2

The first move of the French navy towards the actual
development of larger steamers was taken in June 1836, when the
minister of marine instructed the naval constructor Jean-Baptiste

Hubert, who had purchased the engines for SphinxX in England and
bgilt the ship at Rochefort, to use his knowledge of British

1 .
c.T., 17 Januarﬁ 1831, A.M., Marine BB8-1110; Ports to
Minister, 25 October 1834, A.M., Marine 1DD1-32.

2 .
Report to the Chamber of Deputies, 29 May 1835, Arch.
Parl., 96:629.
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practice to draw up plans for the hull of a steamer of 200
horsepower.l The project was "interrupted by the efféét of
events" in 1830, but in 1831, during initial negotiations with
Cave/, Perier and Hallette for the construction of engines of
160 horsepower, Hallette offered to 5uild one of 200 horsepower
at a proportionally higher price. Hallett's eagerness for the
contract was increased "by the need to find ways to occupy his
workers." He was invited to go to Rochefort to meet with
Hubert and draw up a cOntract.2 The two submitted proposéd
plans for the hull and engines on 24 October 1831, but at this -
point the ministry drew back. Noting that Hallette had. not
yet built an engine for the navy, théy decided that it Wouldvbe
more prudent first to give him the order for an engine of 160
horsepower similar to that of Sphinx so as to be able to Judge
his ability to build the larger one.3 Accordingly on 18 Novem-
ber Hallette was given the contract for a l60-horsepower engine
for Fulton, and the project for a larger ship was again shelved.
The navy clearly felt that the project was not urgent,
for it did not take it up again until June 1833. By this time
it had decided that all its engines were to be on the model of

Sphinx, and on 28 June 1833 the minister ordered the director of

1

C.T., 17 January 1831, A.M., Marine BB8-1110.
2

Ports to Minister, 31 August 1831, A.M., Marine 1DD1-26.

3Ports to Minister, 25 October 1834, A.M., Marine
1DD1-32. '
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Indret, Gengembre, to send plans for an engine of 226 horsepower,
following as closely as possible thoserf Sphinx. Unfortunately
this project became entangled in a contest of will between
Gengembre and the ministry, for the former was determined to

use as many of his own ideas in the hew engine as possible,

while the latter was determined to aveid the risk of experimenta-
tion. In September 1833 Gengembre's proposal to use high
pressure steam was rejected, and in March 1834 the ministry
slapped down a new design of his which was closer to the un-
successful engine of Souffleur than to Sphinx. 1In Octobgr 1834
Gengembre submitted new plans which incorporated many features
of Sphinx's engines but which still differed in the pfinciplé

of their operation, and the ministry indignantly instructed him
to follow his instructions and simply scale up the plansg of
Sphinx. While the ministry rarely showed itself less receptive

- to new ideas, it had good justification in this case: it had
long since decided in principle against high pressure engines, .
the engines of Souffleur had suffered from major design faults
while those of Sphinx had proved highly successful, and Gengem-
bre's own efforts to improve on Sphinx in his engines for Vautour
were viewed with considerable suspicion, which Soon turned out

1l
to be justified.

1
C.T., 7 September 1833, 15 March 1844 and 23 October
1834, A.M., Marine BB8-1113.
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While the navy's effort to get the larger engine from
its own factory bogged down in controversy, the idea of having
Hallette build it came again to life. The navy had moved slowly
on the project even after Hallette had proved he could build
good 160-horsepower engines, becausevit feared that the English,
in increasing the size of their engines, had made some technolog-
ical advances that the French were not aware of. However
Hallette, who had completed construction of his two 160-horse-
power ehgines in late 1833, needed more work and revived the
project. His engineer, a Mr. Turner (very likely the same who -
had put Castor in commission in 1831) was at Rochefort putting
Hallette's engines into their hulls,.and Hallette instructed him
in May 1834 to meet with Hubert and update the plan for the
larger engine. (In the process its horsepower was raised to
220, matching the British engines.) = Meanwhile a French navy
engineer visited England and reported that the new British
engines; while larger, differed very little technologically from
those in SEhinx.l In October 1834 the Director of Ports recom-
mended proceeding with Hallette's project, but the Council of
Admiralty objected and once again the emphasis in the 220-
horsepower steamer project shifted back to Indret. The project
finally went into high gear when in March 1835 Gengembre produced

plans for an engine which at least appeared to conform to the

Iports to Minister, 25 October 1834, A.M., Marine
1DD1-32. |
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model of Sphinx. Plans for the hull‘were ordered from Hubert
in 1835, and the ship,.to be named Lavoisier, was begun at
Indret in 1836 in lieu of one of the three 160-horsepower
steamers in the budget for that year.l Another 220-horsepower
engine was ordered from Indret in 1836, and a third in 1837.

The ministry; however, had serious doubts about the
process it had followed in developing the new engines, and was
not at all sure that Gengembre's engines would work. It was
uneasy over the magnitude of the changes it had made in iﬁs
steam engines, and over the fact that they had been made without
the benefit of a British model. Thus, when it came time to
distribute the money in the 1836 budget for steam enginés, a
way was found to include another 220-horsepower engine, which
was to be bought in England. Tupinier argued that "we will thus
have a good model to compare with the engines of tﬁe same power
that M. Gengembre is making at the factory at Indret." He con-
tinued that, "it would be imprudent to entrust such an important
piece of work to our private factories, which have not yet made
any of these large engines." He noted also that the private
plants were then full to capacity with private orders (the late
1830's were a period of economic boom), to the point that the
navy's orders were seriously delayed; and he did not anticipate

ahy objections from them, particularly if the two 160-horsepower

1
/C.T., 26 March 1835, A.M., Marine BB8-1114; Ann. Mar.
66 (1838), p. 526. ' ~ SR e



167

engines in the program were ordered from them.1 The extreme
cautiﬁn of the navy was reflected in the fact that, despite the
wide variety of highly competent firms in Britain, Tupinier
proposed going straight to Fawcett for the new engine., He. cited
the success of Fawcett's engine in Sphinx as justification,

but he clearly also wanted to stick with a pattern of engine
with which the navy was familiar rather than introducing a new
and possibly better model by another British manufacturer, |
However the navy was curious about British techniques in fabricat-
ing engines, and the engineer who was sent to Britain to regoti-
ate with Fawcett was also instructed to visit several other
factories and report on any new tools or processes which might
help perfeét the navy's steam engine facilii:ies.2 The engineer
made the trip in May 1836, and soon afterwards the ship that

ﬁas to receive Fawcett's engines, V€loce, was bégun at Rochefort.
The plans for this ship and for Lavoisier benefited from British
experienceﬁ the design was lengthened and thé paddle wheels

3

moved forward on Fawcett's recommendation.

lPorts to Minister, 30 March 1836, A.M., Marine 1DD1-35.
The report to Parliament on the budget for 1839 expressed the
hope that the navy could supply all its needs from Indret without
going to private industry for engines. This sentiment, unusual
for Parliament, was probably just an indication of good times and
full order books. Report to Chamber of Deputies, 12 May 1838,
P.V. Député€s, 1838, vol. 5, part 2, p. 425. '

2Ports to Minister, 30 March 1836, A.M., Marine 1DD1-35.

3C.T., 7 July 1836, A.M., Marine BB8-111l4,
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Later in 1836 one of the main barriers to the further
expansion of the steam navy fell. During its planning for the
1837 budget, the navy had found in October 1835 that, after the
three steamers scheduled for 1837, only four more would have to
be built to reach the program of thirty.l However, just as this
cutoff point was being reached, the débate over battleships and
frigates caused the entire fleet program to come up for re&ision,
and in August 1836 Tupinier took the opportunity to recommend a
number of changes in the quantities of smaller ships, including
raising the number of steamers from thirty to forty. He
prophesied that steamers would soon become so useful that their
use would spread to most of the overseas stations, and that the
navy would need at least forty of lSO—horseﬁower or more, The
addition of a léwer limit for horsepower was as important as
the increase in numbers, for by putting the 160-horsepower
class so near the bottom limit for seagoing military steamers,
Tupinier in effect implied that henceforth the 220-horsepowef
steamer would be the standard class. Series production of the
160;horsepower Sphinx-class in fact stopped with a group of
three units added to the 1838 budget immediately after the
decision on the program, while production of 220-horsep6wer
.steamers went into high gear a year later in October 1837, when
the king, in a special ordinance, approved adding three more to

the four already on order. These three ships were specifically

1l
o Ports to Minister, 31 October 1835, A.M., Marine
1DD1-34, ' '
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intended for Algerian service: sfeamers had just transported
an army regiment from France to Béne as part of a renewed
effort to pacify the colony, and the navy pointed out that the
availability of large steamers to transport troops to Algeria
when needed would cut down on the number of troops that had to
be maintained in the colony. Funds were to be borrowed from
the saill program, and returned when the program of forty steamers
was complete.

.The addition of these three ships to the program in
1837 indicated that other sources besides Indret would have to
be found for the engines. The navy apparently felt that, due
to experience with the 160-horsepower engines plus the avail- |
ability of information from Britain, French industry could now
handle the larger engines, and the engine for one ship, Pluton,
was put up for competitive bidding in October 1837. By this
time Périer was no longer bidding and the plant at Charenton
was bankrupt, but five firms bid (Hallette, Cavée, Sudds, Stehelin
and Schneider), of which Schneider won the order, his first from
the na.vy.2

The results of this first attempt by the French navy to
produce larger engines were mixed. Veloce and her British

-machinery proved to be a complete success, and by the end of

lports to Minister, 16 October 1837, A.M., Marine
1DD1-38,

2
Ports to Minister, 11 September and 12 October 1839,
A.M,, Marine 1DD1-44, ' : ,
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1838 she had been éccepted into sérvice. Schneider'sAengines
also proved highly successful and helped to make him a major
competitor for further orders. However the navy was severely
disappointed with the engines from Indret. They had been
designed by Gengembre, who died just before the first one, in-
stalled in Lavoisier, was ready for trials; and the first two
(for Lavoisier and Caméléon) had been begun before the British
plans for the machinery of Ve&loce had been received.1 The first
indication of trouble came in a report from Gengémbre's interim
successor, who disclosed that Gengembre had made a large number
of unauthorized changes to the plans approved by the Minister
of Marine, of which many seemed to offer serious disadvantages;
The navy had to accept most of those incorpbrated in engines
already built,.ﬁut rejected most of them for future engines.2
The seriousness of the matter was confirmed when Lavoisier ran
trials early in 1839 and had a continuous series of breakdowns,
mostly due to her boilers. (The navy was never able to fix |
these, and replaced them in 1841.)3 The engines themselves
were judged to be satisfactory, but further experience with

the class showed that the ships engined by Indret were seriously

1l p
. Trial report of Cam€léon, 31 July 1840, A.M., Marine

o ,
C.T., 3 May 1838, 31 May 1838 and 9 August 1838, A.M.,
Marine BB8-1115,

3Trial regort dated 24 May 1839, A.M., Marine 7DD1-29;
C.T., 19 August 1839, A.M., Marine BBB8-1115; Ports to Minister,
17 March 1841, A.M., Marine 1DD1-52, :
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inferior to those engined by Fawcett and'Schneid'er.1 The
result was a series of reorganizations at Indret, which elimin-
ated its semi-independent status within the navy and brought it
under the control of the naval construction corps.

Enhancing Military Capabilities

Although French naval steamers had grown in size in the

1830's, their mission had not grown, as shown by the fact that
the three large ships of 1837 were in?ended mainly for transport
duties. However some Frenchmen had already begun to consider
the possible military uses of steamers. The brief period of
speculation on this subject before and duringﬁthe.Algerian
campaign of 1830 had been stifled by budgetary restrictions,
the technical limitations of the early ships, and by the nearly
insatiable demands of the Algerian packet service for such ships
as were built. Even steam enthusiasts saw the tschnical limita-
tions: in 18é1 Corvette Captain Louvrier, the pioneer of the
1820's, wrote that, in their present state, steamers should be
used only as packets and avisos, and criticized the tendency

to fit them out in the same way as sailing ships, with heavy
rigging and artillery and large amounts of stores which they
would never need as packets.2 In the same year the ministry,
in a report to the king, stated that steamers were very good,,

even indispensible, for rapid communications between ports

1
Dubreuil, "Toulon," p. 45,

2
Ports to Minister, 27 August 1831, A.M., Marine
1DD1-26, ) :
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relatively near each other and for moving heavy objects in
restricted areas (meaning either use as harbor tugs or as

harbor defense ships with heavy artillery). But the possibility
of further‘miiitary uses was dismissed, at least for the present,
because steamers, with their heavy eﬁgines and high fuel con-
sumption, could not cruise over extended distances, and thus
could not take the place of sail, especially on the foreign
stations.

However, while the present technical limitations of
steamers were widely realized, and even exaggerated, there was -
also a widespread belief that eventually steam would make
further progress; and some men, both inside and outside the ﬁavy,
continued the search for additional uses for steamers. While
they were sometimes regarded as eccentrics, their cause ‘was
recognized to be in the national interest and was given, in
principle, considerable official encouragement. This combin-
ation of pessimism for the present and optimism for the future
is best exemplified in the reports of Charles Dupin to Parlia-
ment on the budgets for 1834 and 1835. He contested the claims
of the steam enthusiasts, noting that little progress had been
made recently with steam navigation--steamers were still limited
tQ an aukilliary role of providing messenger services and helping
sailing ships against wind and current. But he felt certain

that future progress would soon be made, and called on the

pnn. Mer., no. 44 (1831), pp. 367-368.
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government, instead of investing téo heavily in the current
type of steamers, to take the lead in experimeﬁtation and, in
particular, to establish a prize for the greatest improvement
in building steamers or in fitting them for military use.
(Dupin unexpectedly became Minister of Marine for three days
during a political crisis in 1834, just long enough to carry
out his own recommendation.)2 In 1838 Tupinier was to make a
similar call for solutions to the main problems preventing the
military use of steamers, and showed himself receptive to such
ideas, especially during the latter part of the decade when
Mathurin-Frangois Boucher joined him at the top of the navy
bureaucracy as head of the naval construction corps.3'
But the most comprehensive early examination of the
subject came in a series of deliberations by the Cquncil of Works
in July 1834 on a detailed memorandum by Lieutenant Philippe-
Etienne-Alphonse Bertrand on the military uses of steamers,
which foresaw most of the possibilities that would be experi-
mented with during the next decade. Bertrand first pointed out

what he felt to be the reason for the current stagnation in

lReport to the Chamber of Deputies, Budget for 1833
Ann. Mar., no. 52 (1833), pp. 401-403; Report, Budget for 1835,
Arch. Parl., 89:311, For the views of some extreme steam
enthusiasts see Roger and Tirlot in the Chamber of Deputies,
26 and 27 March 1832, Arch. Parl., 76:762 and 77:40-42.

2., .

Victor Lacaine and Charles Laurent, Notice historique
sur M. le baron Charles Dupin (Paris; 1837), p. 31. The prize
was not awarded until 1054. '

3Tupinier, "Materiel," pp. 186-187.
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steam navigation: early claims of its capabilities had been
exaggerated, and a period of disillusion had set in. The'pr0per'
response, he felt, was not another round of theoretical specula-
tions on the eventual advaﬁtages of steam, but an effort to
define the missions that steamers were currently capable of
carrying out, and making the limited ehanges in their construc-
tion that would enable them to carry out those missions. He
saw two main areas of operations for steamers: in company with
a sailing fleet, aﬁd as harbor or coast défensé ships. Bertrand
made no effort to claim that steam might eventually replace
sailing fleets, but pointed out that it could be an important
auxilliary to them: steamers could carry orders and messages
within a fleet and between it and its base, and could provide a
new dimension qf mobility to battleships by towing them into
position in the battle line and rescuing them if they were
disabled., Combat was not a primary mission of steamers, though
Bertrand noted that they seemed destined to fight end-on instead
of on the broadside due to their design, and that the size of
their guns would therefore be more important than quantity. .
These missions were essentially the application of -the
existing roles of steamers as packets and tugs to a battle
fleet, but even this limited step was impossible without some
changes to the ships. The main deficiencies of current steamers
that Bertrand felt would have to be overcome before they could
support a fleet were that they were presently unable to accompaﬁy

a fleet under sail alone (which was the only way he saw of



175

overcoming their limited endurance'under steam) and that their
engines were presently too vulnerable to allow them to venture
into a fleet action without being disabled. Some way would
therefore have to be found to protect the ships, especially
their ends, against shot, while to imprové sailing qualities
two things were necessary: the rig would have to be enlarged
and improved, and a way would have to be found to eliminate the
drag of the paddle wheels in the water while the ship was under
sail. As for coast defense steamers, Bertrand felt that these
should have heavy guns behind strong breastworks and should
have no rig at all, at least in wartime.

The Council of Works was not enthusiastic about develop-
ing specialized steamers for coast defense, noting that, due to
the cost of steamers, it was essential that they be able to
carry out as many different missions as possible. It added
that it did not share Bertraﬁd's hope that steamers could be
made to sail well enough to stay with sailing fleets under sail
alone, but added that this question and that of protecting
steamers against shot were of sufficient importance that experi-
ments should be encouraged.2

This opinion, soon followed by the institution of Dupin's

prize, was shortly reinforced by the British example. In

January 1835 the French ambassador in Constantinople (who also

happened to be an admiral and a former Minister of Marine)

1 : -
C.T., 19 July 1834, A.M., Marine BB8-1113.
2

Ibid.
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informed the Minister of Marine that one of the British 220-
horsepower steamers, Medea, had recently arrived at Constantinople
and had made a big impression there. "The characteristic trait
of this ship, Admiral," he reported, "is the high speed that it
attains under sail alone: it seems that in this regard a big
step has been taken in the application of steam to high-seas
navigation, by thus practically eliminating the disadvantage

of the large coal supply which was indispensable in the case

of continuous use of the engine, which can now be greatly
reduced since a speed of nine knots can be obtained without
using it. There is therefore no doubt that ships of this
type can be attached to fleets of sailing line-of-battle ships,
and one can see.the prodigious advantage they will give in case

wind, current, calm or damage neutralizes the ships which are

1 The ambassador was not

otherwise the most ready for action.”
the only Frenchman to be impressed by Medea, for she was stationea
in the Mediterranean for an extended period and was frequently
éeen by French naval officers. There.were still unresolved
problems--Medea's rig was supposedly unsafe in heavy weather--
but it was equally clear that thg French had nothing comparable
to her.

The example of Medea and the earlier discussions in the

navy led the French to try to improve the military capabilities

of their own steamers. The first step was to try to eliminate

lRoussin to Minister. of Marine, 15 January 1835. Filed
with Ports to Minister, 8 July 1837, A.M., Marine 7DD1-52,
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the worst disadvantéges of paddle‘ﬁheels. Paddle wheels were
militarily the most undesirable feature of steamers and, in
addition, they appeared to be the least efficient part of the
propulsion mechanism. The navy saw little merit in the numerous
schemes to do away with paddle wheels altogether, but it welcomed
some of the more practical suggestions regarding paddle wheel
design, The loss of efficiency in paddle wheels appeared ﬁo
come from the fact that the paddles entered and left the water
at an ohlique angle, and a number of innovators besides Cave
tried tc develop feathering paddle wheels which would tilt the
paddles so they were always perpendicular to the surface of the
water. One naval officer fitted out a small boat with his
system and demonstrated it to the Council of Works at his own
expense. Neithér his scheme nor Cave's was immediately success-
ful, though feathering wheels did eventually come into use. The
other main problem with paddie wheels was that they offered
serious resistance in the water when the engines were stopped
and the ship was under sail, and a number of innovators
experimented with linkages that, by disconnecting the paddle
shaft from the engine, would allow the wheels to rotate freely
while the ship was moving under sail. Others proposed ways of
-removing the submerged paddles while the engines were not in
use. The navy experimented with a number of these ideas, and

adopted several towards the end of the 1830'3.1

. 1These and other inventions are collected in a special
volume of proceedings of the Council of Works: A.M., Marine

BB8-1246., See also Anthiaume, Propulsion . O3 Ann. Ma
- no. 101 71847), pp. 4io-Lik, "’ £ » e 3305 ==L
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These were followed by two much more ambitious proposals,
which involved modification of not only the paddle wheels but
also the rig and other features of the shiﬁ in an effort to
produce a steamer with serious military capabilities using exist-
ing technology. The first of these wés the brainchild of
Corvette-captain Jean-Frangois-The€odore Bechameil, who had been
designated as the commanding officer of the first of the 220-
horsepower steémers to get to sea, Véloce. Bechameil had great
faith in the future of steam, and claimed that many admirals
agreed that its future was promising. They might have disagreed
on its specific uses, for Bechameil was of the school that felt
commerce raiding would be a more.productive form of warfare
than fleet actions, and felt steamers would be better used as
commerce raiders than as auxiliaries to a fleet. Both uses,
however, required overcoming the limited endurance of steamers,
and Bechameill felt that the only way to do this was to give them
the ability to make full use of the wind aé well as steam, and.
to draw the maximum benefit from each by shifting fapidly back
and forth between them. The navy gave him a month's leave in
May 1837 to develop his ideas, and at the end of that period he
submitted a‘detailed proposal for modifications to his ship.

She was to receive a full ship rig with proportions based on
sailing corvettes, which would give the ship the speed under
sail of an average sailing ship. However the upper spars were
to be of iron, and were to be fitted with an elaborate system

of winches and tackle so they could be adjusted in height or
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even run down altogether to cut down on wind resistance while
the sﬁip was under steam. (This also perm;tted compensating for
changes in stability due to consumption of coal and for getting
the rigging out of the way when towing a large ship alongside.)
In return, the paddle wheels were to be %isconnected from the

engines by a special linkage to give the‘ship maximum effiqiency

|
under sail. |

The Council of Works did not agree with all of Bechameil's
ideas on the uses to which such a ship would be put, but, due to
the importance of the question arnd the enthusiasm and ability of
Bechameil, it approved the trial. On 8 July 1837 the minister
approved the experiment, and Véloce was fitted out on Bechameil's
lines and senﬁ on a long cruise under his command to the
Antilles, the United States and Newfoundland to test the new
éystem thoroughly;e

Before long a semi-official project was developed iﬁ
response to Bechameil's., The director of conétruction work at
Rochefort, Jean-Baptiste Hubert, who had designed the standard
160- and 220-horsepower steamers as well as many sailing ships,
had undoubtedly come into contact with Bechameil's scheme while
constructing the hull of V€loce at Rochefort, and in October

1837 he proposed an equivalent but much less complex scheme

1
Bechameil to Minister of Marine, 3 May 1837 and 30 May
1837, A.M., Marine 7DDl-52. -
2
C.T., 29 June 1837, A.M., Marine BB8-1115; Ports to
Minister, 8 July 1837, A.M., Marine 7DD1-52. ,
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for her sister, Caméléon, which he‘was also building. It simply
consisted of the rig of Sphinx modified along the lines of Medea
(as this was primarily a fere-and-aft rig, it would not interfere
unduly with the ship's speed under steam), coupled with an
apparatus to cut down on the drag of the paddle wheels while

l V4 & D4
under sail. In comparative trials with Véloce, Caméléon was

slightly slower under sail but heeled less, and this, coupled
with the fact that her rig was based on traditional sail |
technology, insured that future steamers would follow her pat-
tern.2 Together, V€loce and Cam€léon represented the French
answer to Medea, though they ran their trials some five years
after. the British ship appeared in the Mediterranean. |
While sails could make steamers more useful as auxiliar-
ies to the fleet or as cruisers, their armaments show that they
were sﬁill a long way from being true combatants. The sail
corvettes on which Bechameil based his rig carried from twehty-
four to thirty guns, but the initial armament for V€loce and
Cam€léon was only seven.3 Three of these guns were long-range
shell guns mounted in the bow and stern, but, despite the havoc

such guns could cause, they were not regarded as a credible

1
Ports to Minister, 27 January 1838, A.M., Marine
1DD1-43; Ann. Mar., no. 66 (1838), pp. 525-528.

2Regort of commission on Bechameil's system dated 6
September 1841, A.M., Marine 7DD1-52,

3The standard armament for this type as established by
the Council of Admiralty on 9 January 1838 was three 80-pounder
and four 30-pounder shell guns. A.N., Marine BB8-870.
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substitute for the full broadside érmament that steamers, due
to their paddle wheels, could neither carry themselves nor
stand up to in an opponent. Efforts to arrive at a standard
armament for steamers gave considerable trouble in the 1830's:
commanders of ships used as packets claimed that the standard
was too cumbersome, while the commanders of the few that were
commissioned for other duties (such as Météore, used in the
surveillance of the Spanish coast in 1836) complained that both
their armament and the size of their crews were too small,

In spite of these difficulties, a first feeble step was
taken towards a wider use of steamers when two 160-horsepower
ships, Met€ore and Phaeton, were included in the expedition
sent to demand satisfaction in a diplomatic dispute with Mexico
in 1838. In the bombardment of St. Jean d'Ulloa by the French
squadron on 27 November 1838, the two steamers first towed two
mortar vessels into position; and then towed two of the frigates
to their bombardment stations. Otherwise they gave nearly |
continuous trouble: Phaeton could never steam three days
straight without breaking down, while Meteore was constantly in

danger of having major parts of her engines fail.2 Two sisters,

1 _
: Tartare (used as packet) and Météore were discussed by
the Council of Admiralty on 23 August and 16 January 1836 re-
spectively. A.N., Marine BB8-868 and 867.

2Jurien de la Graviere, Jean Pierre Edmond, Les gloires
maritimes de la France: L'amiral Baudin (Paris, léBB), pp. 118,
130, 142-143.
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Styx and Tonnerre, were used in the blockade of the Plata in
1840-41, but the routine use of steamers on overseas stations,
despite Tupinier's prophecy, was still several years away.

Further Growth: 320 and 450 Horsepower

Just as the French navy was gaining some familiarity
with the construction and uses of 220-horsepower steamers on
the pattern of Vé€loce and Medea, the technological spiral took
charge again. In 1837 news came froﬁ England that the Royal
Navy. had decided to increase the hofsepower of a steamer then
building, Gorgon, from 220 to 320 horsepower, (This ship was
also to carry her main armament below-decks, the first aétempt
to produce a steamer with a credible broadside armament on the
pattern of sailing frigates.) A French officer managed to
inspect this ship in 1838, and his report prompted the French
navy to include a large steamer of "300 to LOO" horsepower in
the budget for 1840, Concurring in this action, the Council
of Works noted that the British Admiralty had just ordered five
other engines similar to those in Gorgon, and added that "France
cannot remain in the passive role of a spectator in such an
important matter--she must hasten to arrive at a decision if she
does not want to condemn herself to an inferiority which could
becéme very prejudicial to her interests. "t
The efforts to produce the nev large steamer showed that,

while the French no longer needed to rely on foreigners for the

1

C.T., 18 May 1839, A.M., Marine BB8-1115, citing earlier
decision. : "
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fabrication of their steam machinery, they still felt'dependént
on them whenever a major technological advance was rééuired.
Word filtered through that the engine of Gorgon, besides being
twice the power of Sphinx, was on a novel new pattern developed
by the firm of Seaward and Capel: it was light for its power,
and most of it was below the waterliné where it was protected
against shot. The French began their efforts to produce a
similar ship in January 1839 in the now-traditional way of ask-
ing the Director of Construction at Rochefort, Hubert, for a
plan; but soon afterwards the ministry saw that this alon=
would not be enough and also asked for plans from Toulon, whose
engineers had observed the numerous foreign steamers in the
Mediterranean. In March 1839 Boucher, who was now head of the
naval construction corps, went to the heart of the-probiem and
advised the minister that Gorgon seemed to draw all her advan-
tages from her new type of engine, and that if the Frenéh
wanted the same advantages it would be advisable to buy similar
engines from Seaward for one or two Ships.l At the same time he
proposed measures to catch up with the recent advances in
technology: two constructors were to be sent to Britain, one
after the other, to buy the engines and learn aé much as they
could about British steam engine technology, while a naval
officer was to visit Britain and étudy the more general elements

!

lports to Minister, 27 March 1839, A.M., Marine 1DD1-44,
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of steam navigation in Britain. (6ne of these.constructors was
scheduled to become director of Indret, and the other was one
of the leading constructors at Toulon, where most of the French-
steamers were concentrated.)1 In late March the program was
limited to one ship for the time being, due to lack of funds
for two, but Boucher noted that one engine.was sufficient to
provide a model that would enable French factories to produce
similar ones, while French industry might object if a second
were ordered abroad.2

The first of the two constructors arrived in Britain in
May 1839, and, after initial negotiations with the builder of
Gorgon's engine, Seaward, recommended ordering the engine as
intended from that firm. The ministry gave him authority to
negotiate the contract, but in the meantime he had .witnessed
trials of a ship with Seaward engines against two with Fawcett
engines in which the former made only nine knots against
thirteen for the others. In addition he noted a number of
mechanical defeats in the Seaward engines which indicated that
there were still some problems with the new system that needed
to be solved. In a second report he recommended waiting until
Seaward had had more experience with his system'before adopting
it, and ordering the French engine instead from the firm of

Miller and Ravenhill, whose reputation was as good as any firm

T .
Ports to Minister, 27 and 30 March 1839, A.M. Marine
1DD1-44,

5 4
Ports to Minister, 30 March 1839, A.M., Marine 1DD1-44,
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in England. The navy would thus get the highest possible quality
and durabilify, while benefiting from the fact that Miller's
engines were lighter than Fawcett's and used less coal., The
ministry approved his recommendation, and also had him order
a 120-horsepower engine from Maudslay to get a recent example
of that firm's work.l The minister approved the contract on
8 June, noting that the "acquisition of this engine, of a power
new to France, should procure a model valuable not only for the
[French] Royal Navy but also for French industry."2 At the same
time the ministry ordered Hubert to build the hull for the ship
at Rochefort. Subsequent programs caused the hull and engine
of this ship to part company--the 320-horsepower engine was
ultimately put in a ship named Cuvier, while the hull was com-
pleted with larger engines under the name Infernal.

The advent of the 320-horsepower steamer soon made the
220~horsepower steamer look as unsatisfactcry as a standard
type as the latter had made the 160-horsepower Sphinx seem. 1In
May 1839 Boucher reported to the minister that "as a result of
what is happening today in Britain, it is indispensible to in-
crease in France the power of our machinery, as well as the
capacity of the steamers destined for military use." In addition,

French 160- and 220-horsepower steamers were based on old plans

.lc.T., 18 May 1839, A.M., Marine BB8-1115; Ports to

Minister, 25 May 1839, A.M., Marine 1DD1-44, Mandslay's engine
does not appear ever to have been delivered.

, .
Ports to Minister, 8 June 1839, A.M., Marine 1DD1-44,
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which compared badly with new Frenéh post offige packets and
new Bfitish merchant steamers. Boucher therefore recommended
limiting the 220-horsepower clasé to six units, thus. cutting
it off just as it entered series production, and concentrating
on the development of the larger ships.1

However the contract with Miller had hardly been signed
when the French navy took another jump in the size of its
steamers, this time to 450 horsepower (double.the size of
V€loce). This change was not a reaction to the British navy,
which had no plans at the time to go beyond 320 horsepower and
did not do so until 1841, 1Instead it appears to have been due
to reports of some remarkable developments in the British
merchant marine. The British engineer Isambard Kingdom Brunel,
had conceived of the project of using a giant steamef of 450
ﬁorsepower to establish a scheduled transatlantic passenger

service, and the maiden voyage of his ship, Great Western, was

a brilliant success, Competitors appeared even before Brunel's
ship was launched, and a ship chartered by one of them, Sirius,

beat Great Western to New York by the narrow margin of a few

hours. The significant thing, however, was not so much the

crossing itself as the fact that, when it was over, Great Western

still had an ample supply of coal in her bunkers. (Sirius had

2
nearly run out.) The theory that larger ships had greater

lports to Minister, 15 May 1839, A.M., Marine 10D1-44.
2Rowland, Steam at Sea, pp. 70-T78.
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endurance than smaller ones was thus viﬁdicated, and it was
shown'that the increase in the size of steamers had significantly
reduced one of their main shortcomings, tﬁe inability to steam
over great distances or for any great length of ‘time.l No

longer could an admiral claim that no steamer could remain at

sea under steam over eleven days, as had one French admiral in
1832, It ﬁas now clear that greater endurance could be boﬁght
simply by building larger ships.

Specifically, the experience with Great Western showed

that 450 horsepower was an ideal size for ships intended to
cross the Atlantic, and also showed that such ships would have
an endurance under steam of about twenty days, enough for‘nearly
any major voyage in the Atlantic or Mediterranean basins. The
French engineer who had purchased the 320-horsepower engines

had also been instructed to examine the large British trans-
atlantic steamers, and he undoubtedly reported that the size of
Brunel's ship was the key to her success. The French quickly
adjusted their building program accordingly: two ships of 220
and 160 horsepower, Asmod€e and Gomer, scheduled in the budget

to be begun during 1840, were upgraded to 450 horsepower, while

lAnn. Mar., no. 95 (1846), pp. 227-228. For a view of
the shortcomings of steamers for ocean travel written a year
before Great Western's voyage see Ann. Mar., no. 64 (1837), pp.
QU3-949, The ultimate solution to one of the shortcomings cited,
the buildup of deposits in boilers due to the use in them of sea
water, appeared at this time in the form of Samuel Hall's surface
condenser, but this innovation did not come into general use
until after 1860. Rowland, Steam at Sea, pp. 103-104,
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three more of that size were added.to the program to be begun
in 18&1. For the engines two means of procurement were to be
ﬁried, similar to those tried for the 220-horsepower. engines:
one naval constructor was to be sent to England to buy the
engine for Gomer, while the constructor who had just returned
from there was to use his new knowledge of British engines to
design and build the engine for Asmod€e at Indret, where he had
just become director. |
The new French mission arrived in England in September
and contacted five of the best English firms: Maudslay, Sea-
ward, Robert Napier, Miller, and Fawcett. However the first
three of these refused to accept the French schedule of pay-
ments, while Miller could not meet the desired delivery date.

The French particularly regretted not being able to order from

Maudslay, who had built the engine of Great Wesfern, but the
firm refused to alter its terms and the French settled for a
contract with their traditional English supplier, Fawcett, whose
machinery had abundantly proven itself in Sphinx and Véloce.l
~ In February 1840 the new director of Indret submitted
his plans for the engines for Asmod€e, but the Council of Works
was alarmed by the new system that he proposed for them (four

cylinders and only one condenser), and recommended trying it

. 2
in a small engine first. Hence other arrangements had to be

1 . .
Ports to Minister, 23 October 1839, A.M., Marine 1DD1-4L4,

2C.T., 27 February 1840, A.M., Marine BB8-1115,
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made for the engine of Asmod€e. Bouéher reported that the
engine could not be ordered from French manufacturers, "who
have not yet built one of such power, nor éven approaching it,
and because, ﬁoreover, the administration does not possess any
plans that it could give as a model." Therefore the navy would
have to go to England again, and this time Boucher asked that
he himself be selected to make the trip. Tupinier concurred,
noting that Boucher had never been to England, and that the
reports of his subordinates had aroused in him the desire to
see the éritish factories and naval dockyards for himself.
Boucher clearly wanted to try again to get from Maudslay

a copy of the engine of Great Western: Maudslay was the first-

firm that he visited on his arrival in Britain in April 18Lo0,

and when he heard that Great Western was due to arrive at Bris-

tol he hurried to that port to inspect her. (There he also

saw "the big iron steamer [Great Britain] of over 2000 tons
burden which is to receive an engine of 1000 horsepower built

' which was then building, and he would have

on a new system,'
marveled even more had he known that in a few months Brunel
would decide to do away with her paddle wheels and alter her
for the new screw propeller.) He noted with awe that EEEEE
Western had completed fourteen transatlantic crossings equivalent

to ninety crossings between Algiers and Toulon, without any

injury to the engines. However Maudslay refused to alter their

1 .
Ports to Minister, 29 February 1840, A.M., Marine
1DDp1-49. . v | '
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terms on payment, and Boucher procéeded to look elsewhere,

He reported that even in Britain the number of sourceé for steam
engines of this size was very small. He quickly eliminated
three prominent builders: Miller and Ravenhill, who were behind
schedule in producing the French 320-horsepower engine; Seaward
and Capel, whose new model of engine still.needed to be proven
by experience; and Robert Napier, who he reported worked with
little care and produced engines that lacked solidity. (Cunard,
who drew most of his engines from Napier, would have diségreed.)
The best available source besides Maudslay, he felt, was Fawcett,
who, he reported, had kept up with technological advances and
had made improvements in their enginés since building those |
for Sphinx. Fawcett had recently built 320-horsepower engines

for three British Navy packets which had performed‘extrémely
well. Boucher concluded by offering the ministry three choices:

accept Maudslay's conditions and get a copy of Great Western's

engines, which were the best available and a pattern new to the
French navy; pass another contract with Fawcett, who would
produce excellent engines with all the latest improvements at a
good price; or order from one of two secondary firms, Butterley
of Derby or Scott and Sinclair of Greenock, who.could beat
Fawcett's price and produce good engines which, however, would

not be quite up to date technolog'ically.l The ministry initially

lBoucher to Minister of Marine, 23 March, 9, 14, and 20
April 1840, A.M., Marine 7DD1-56.
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instructed Boucher fo order from Fawcett, but then changed its
mind and authorized him to negotiate with Maudslay--to every-
one's disappointment the change in the inétructions reached
Boucher a day after he had concluded the agreement with Fawcett.l
Boucher and Tupinier proposed to make the best of the situation
by installing the two engines in hulls with different lines,
to see if the plans of Hubert, which had been followed for
French steamers ever since Sphinx, could be improved upon:
Boucher's observations of British packets suggested that even
war steamers could be given substantially lighter hulls than
previous practice had indicated.2

Boucher's negotiations with Maudslay did have one
result, for he discovered that they were developing an engine
essentially the.same as the one proposed by Indret for Asmodee.
This British sanction rescued Indret's large engine from
oblivion, and in June Indret was ordered to proceed with its
construction. It was eventually installed in Infernal.3

The ships that resulted from this jump in size, first to

320 and then to 450 horsepower, were considerably more versatile

1
Minister of Marine to Boucher, 9 and 17 April 1840,
A.M., Marine 7DD1l-56.

2
Ports to Minister, 13 May 1840, A.M., Marine 7DD1-56;
Ports to Minister, 27 June 1840, A.M., Marine 1DD1-49,

3Ports to Minister, 8 January 1840, A.M., Marine 1DD1-49,
In December 1840 Indret's engine was assigned to Infernal and a
new, smaller hull was ordered for Miller's 320-horsepower engines
under the name Cuvier: Ports to Minister, 9 December 1840, A.M.,
Marine 1DD1-49, ' :



192

than earlier steamers. The 320-horsepower steamer was the
first French steam vessel designed with.a main deck battery
(six guns per side with six more on the upper deck);1 The
L450-horsepower steamers carried this concept even furthef:

they were to have ten guns per side in the battery and twelve
‘to sixteen on deck, for a total of thirty;two to fhirty-six.
guns, equivaient to a small frigate or a iarge corvette.2
Boucher noted with satisfaction that the 450-horsepower ships
went far beyond anything in the British navy, both in horse-
power and artillery: the British.did not have plans for any
steamers larger than Gorgon, and that ship, although designed
to carry eighteen guns, could onl& carry six because her battery
gun-ports Were too close to the water to be usable. (This was
to be the cése'with tﬁe French ships as well, though their .
trials wer§ gtill far in the future.) - The French ships would
also have thé main advantage of thé bfg British merchant
steamers: a twenty-day coal supply, more than sufficient to
cross the Atlantic under steam.3

* % ¥

1 ;
_ Ports to Minister, 8 January 1840, A.M., Marine 1DD1-49.
This was the hull completed as Infernal.

2Ports to Minister, 15 February and 27 June 1840, A.M.,
Marine 1DD1-49, Asmodee, designed by Boucher with finer lines,
had four guns less than Hubert's Gomer. These were ultimately
completed with larger engines under the names Vauban and Descartes
respectively.

3Ports to Minister, 8 January and 15 February 1840, A.M.,
Marine 1DD1-49; Boucher to Minister of Marine, 24 June 1840,
A.M., Marine 7DD1-56. The 320-horsepower steamer was rated at
eighteen to twenty days' endurance under steam.
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The 1830's élosed with a ﬁixed record of accomplishment
and stagnation in the development of steam téchnology in the
French navy. On the positive side, the navy made important
progress in the creation in France of the industrial base needed
to produce steamers and their engines. It completed the develop-
ment of its own steam engine factory at Indret, and also kept
several private engine builders, notably Cave and Hallette,
supplied with orders that provided them with the encouragement
and the means to develop the ability to build large engines,
This was a deliberate policy of both the navy's administration
and of Parliament, and it resulted from the fact that the
French economy alone could not have done the job. At any giveh
time the engines under construction for the navy were at least
twice‘as powerfﬁl as those being built for the merchant marine,
which in turn were larger than the engines built for industrial
use ashore. By the end of the decade there were several firms
in France capable of building on a routine basis engines the.
size of those in Sphinx.

Also on the positive side, the number of steamers, both
in the navy and in the Post Office's packet services increased
greatly during the decade due to an insatiable demand for packet
.and transport services in the Mediterranean. The navy thus
acquired many ships that would be available in case of war,
along with many men experienced in speam plus a major steamer
base at Toulon., But, on the negative side, these ships were

used for strictly non-military purposes. It seemed as if,

A
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after the brief successful experience during the Algerian
expedition of 1830 and a few isolated experiments latér, the
navy had lost interest in the military uses of steam. One
reason was certainly the technical deficiencies of steamers as
they existed during the 1830's. This, however, was soon to
change, for the increases in the size’of sﬁeamers at the end of
the decade produced ships that could carry an appreciable arma-
ment and make long voyages under steam. Perhaps a more important
reason was the fact that there seemed no reason to make fhe
change. The sail navy had supported French prestige and carried
out the small missions given it with complete success during
the 1830's, and as long as the navy was satisfied with its
performance, it was unlikely to transfer any military missions
to the new and untried steamers. .

The navy also made little progress during the 1830's
in one other area: the development in France of the technological
skill needed to produce designs and eventually innovations in the
new technology. For much of the decade innovation had actually
been discouraged and engineers had been ordered simply to copy
the successful engines of Sphinx. This was due partly to
budgetary limitations, which made the financial.risk of large-
scale experiments unacceptable, and also partly to the easy
availability of British technology and to a widespiead con-
viction in France that Frenchmen could never match the British
génius for mechanical innqvation. As a result the French had

considerable difficulty in developing plans for new types of
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engines, even when the problem waé.simply scaling up existing
plans in order to produce greater horsepower. The French had
to go to England for successful engine designs and for model
engines for their 220, 320 and 450-horsepower steamers, and

were still almost completely dependent on England for engine

design as the decade of the 1830's ended.



Fig. 1l.--A transatlantic packet of the 1840 program,
Panama, fitted as a navy steam frigate. The paddle wheels

were located on each side amidships beneath the large paddle

boxes. Plan dated 28 February 1847. SOURCE: A.M., Marine
8DD1-379. :
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CHAPTER IV
THE CRISIS OF 1840 AND THE TRANSATLANTIC PACKET PROGRAM

Eighteen hundred and forty was a decisive year for the
introduction of steam on a large scale in the French navy. At
the beginning of that year the navy had still not seriously
considered the use of steamers for military purposes; French
factories did not have the capability of building engines
larger than 160 horsepower or, at the most, 220 horsepoﬁer; and
the French were still élmost completely dependent on the British
for the design of large marine engines. By the end of 1840,
however, the navy was assured of the use in case of war of many
large military-capable steamers; it had embarked on a crash
program to build engines of the largest size (450 horsepower)
in French factories; and it had resolved to end its technological
dependence on Britain.

These achievements were.due to the coincidence in time
of three events. The first, already discussed, .was the develop-
ment in England just before 1840 of steamers large and powerful
eﬁough to cross the Atlantic, and of steamship companies to

operate them. The French, in response, also began planning

" their own transatlantic steam packet lines. The second event

was the political upheaval that put Adolphe Thiers in power as

198



199

French premier in March 1840, Thiers believed that the French
transétlantic packet program should be so deSiéned as to pro-
vide the navy with large steamers suitable for military use in
case of war, and he modified it accordingly. The third and
most decisive event was the diplomatic crisis between France and
Britain over the Middle East that came to a head in July 1840.
During the crisis the navy's sailing fleet in the Mediterrénean
proved powerless to deter Britain from following an anti-French.
policy, raising the question of whether qutal's sail fleet was
still capable of defending French interests in either peace or
war. This naturally increased the importance of the mein alter-
native to sail, steam, and brought home to the navy's administra-
tion the danger of relying any longer on France's rival, Britain,
for the construction or the design of large steam engines. The
ﬁavy therefore seized on the packet program as a ready-made
opportunity, which offered far greater resources than the névy's
own budget, for achieving once and for all industrial independ-
ence from Britain, and for starting on the road towards
technological independence as well,

The rush to form transatlantic packet lines started in

Britain in the late 1830's almost as soon as the technical

specifications of‘Brunel's giant steamer, Great Western, became
known. By the time that ship made her first voyage four trans-
atlantic steamship companies had already been formed in Britain,
and more soon followed. (One of theée, Cunard, still exists.)

British lines were planned to North America and to the Caribbean,
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and it appeared thét there would éoon be é British steamship
line on every major route in the North Atlantic.

The French were soon impelled to fbllow the British
example and establish their own transatlantic steam packet
lines. In the original projects, commercial concerns dominated
and military considerations were largely absent. The success of

Great Western indicated the possibilities of profit in trans-

atlantic steamers which, due to their independence of wind and
currents, could provide a much more reliable scheduled service
than sailing ships, and also showed the danger to French com-
mercial interests of allowing the British to monopolize trans-
atlantic steam communications. The threat was perhaps most
visible at Le Havre, where the British transatlantic companies
opened booking égencies, but it was felt in all French ports.l
At Bordeaux one investor tried without success to form a Bordeaux-
New York line of thirteen stéamers of 450 horsepower. However
the most serious effort to compete with the British came froﬁ
Marseilles. In a note dated 30 August 1838 the French consul

at Barcelona proposed a steamer line between Marseilles and the

2
West Indies via Spanish ports. Meeting a favorable response,

he enlarged his plan to include three lines, all from Marseilles:

il _
Louis Brindeau, Les anciens paquebots entre Le Havre et

New York (Le Havre, 1900), p. 10.

Pierre Guiral and Michel Barak, "La navigation francaise
dans 1'Atlantique de 1814 & 1914," Anvario de estudios americanos
25 (1968):358-359, 369. ‘
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one to New York, one to the West Indies, and one to Brazil. On
2 September 1839 he secured a promise of support for his project
from the General Council of the Department.of Bouches du Rhéne,
which included Marseilles.l The proposed concentration of three
lines in one port caused an uproar in.the other French ports,
some of which were better placed than Marseilles due to gecgraphy
and commercial ties, and these also began to prepare transatlantic
schemes. This plan, and all similar ones, included a large
postal subsidy (two million francs per year for the Marseilles
plan), and this alone insured that the government would be deeply
involved in any transatlantic venture. _

The packet program came up fof consideration just as a
political crisis broke in France. One of France's most prominent
political figures, Adolphe Thiers, who had been dismissed from
office after a brief ministry in 1836, was planning his return
to power, and in 1838 he joined forces withvthe other principal
opposition leader, Frangois Guizot. 1In 1839 the combined
opposition launched an assault on the government and harried
it first into resigning, then into retracting its resignation
and fighting an election which it lost. At the crucial moment
Thiers and Guizot fell out over the division of the spoils and,.

after six weeks without a true government (Tupinier became

lGiraud, Vapeur b Marseille, p. 40; Roger Pasqguier,
"Bordeaux et les débuts de la navigation % vapeur vers le
Brésil," Revue historique de Bordeaux et du département de la
Gironde, n.s., 6 (1957):220. ’
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Minister of Marine in a non-political cabinet during this
perio&), Louis Philippe succeeded in forming a government.
without Thiers. ,

Barely had the dust settled from this political storm
when the Middle East exploded. The Pasha of Egypt, Mohammed Ali,
. had conquered most of Syria from his nominal overlord, the Sultan
of Turkey in 1833, and when the Ottoman Empire tried to recover
it in 1839 it fell into a triple disaster: its army was sha.t--~
tered at Nezib on 24 June, its sultan died on 30 June leaving a
boy as heir, and its fleet deserted to Mohammed Ali on 4 -Tuly.l
The Western powers were able to cooperate in an initial move in
July designed to keep Russian forces out of the Straits, and
France and Britain actually agreed to combine their Mediterranean
fleets near the Dardanelles and enter the Straits if Russia did
so. However further negotiations served only to bring to light
the fact that Britain and France had very different objecti&es
in the Middle East. The British felt that théir position in the
Mediterranean depended on a strong Turkey keeping the straits
closed against the Russians; while French opinion was strongly
in favor of Mohammed Ali, who had used mainly French advisors

since the 1820's and who was seen as the center of French influ-

ence in the Levant. Thus while Britain wanted to shore up the

lOn the diplomacy of the Middle East crisis see Pierre
Renouvin, ed., Histoire des relations internationales, 8 vols..
(Paris, 1953-587), 5:114-26; Charles Kingsley Webster, The Foreign.
Policy of Palmerston, 1830-1841: Britain, the Liberal Movement,
and the Eastern Question, 2 vols. (London, 1951), 2:629-80.
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Ottdman Empire at the expense of Mbh;mmedvAli, the French
government adopted diplomatic delaying tactics, hoping to prevent
intervention by the powers long enough for Mohammed Ali to use
his clear military superiority to accomplish his objectives.

But these tactics did not satisfy the French press and political
opinion in Parliament, which clamored.for a less timid policy
and less deference to the opinions of other powers, especially
Britain. Even Thiers, who was more anglophile than the ministry,
told an English acquaintance that no French politician could
abandon Mohammed Ali under these circumstances, and he spoke out
himself against such an abandonment.1 Caught in the middle,

the French government saw a dangerous diplomatic situation
developing, for Russia had unexpectedly swung over to the British
point of view and was drawing Austria and Prussia with her, while
Palmerston had'made it clear to the French in August 1839 that

he would conclude an agreemeht without France 1f he could not

get one with her. The French, however, had many supporters in
the British cabinet, who placed the entente with France above

any advantages to be gained in the Middle East, and the French
government counted on these, plus the many points of dissention
that still existed between the powers as well as France's own
.diplomatic ties with Austria and Prussia to prevent Palmerston
from achieving any final agreement. On this basis they turned |

down several compromises offered by Palmerston in late 1839 and

1 .
Webster, Palmerston, 2:269. Thiers made this state-
ment in January 13840. ' '
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made it clear that the French positién in support of Mohammed
Ali was inflexible. French opinion was further inflamed by
Palmerston's public criticism of France ana his single-handed
effort to forge an alliancé which looked like a re-creation of
the hated anti-French coalitions of 1813 and 1814,

The French Packet Program

At first the increased diplomatic crisis had little
impact on government consideration of the packet program. As
early as September 1838 the Department of Foreign Affairs and
the navy held preliminary discussions on the question. On 6
February 1839 a navy commission was charged fé'examine a;project
for steam communications between France and America, and in its
report dated 8 March 1839 it recommended that the scheme include
both a line to the West Indies and one to the United States.l
(This was probably one reason for the enlargement of the Marseilles
scheme during’1839.) The military value of the program was seen
early, and the arguments used in favor of government operation
of the Levant packets ﬁere revived. In August 1839 Charles
Dupin, in a speech in the Chamber of Peers, urged the govern-
ment to proceed with the project and indicated its importance
to the navy as a means of further expanding steam navigation
in Frange'as well as expanding the number of suitably skilled

seamen. But in initial planning such arguments took a dis-

tinctly secondary place to commercial considerations, and

ﬁort to the Chamber of Deputles, 8 June 18&0 P.V.
Députe€s, 18 0, 7:411.

2
Dupin in Chamber of Peers, 3 August 1839 Ann. Mar.
no. 70 (1839), pp. 476-L78. ’ P
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proposals that the government operate the lines were at first
based more on financial than military reasons. '

The post office was charged with drawing up detailed
proposals for the government's role in the project, and its
director submitted his report to the Minister of Finance on 30
September 1839. He poinﬂed to the dual neéessity of multiply-
ing French markets overseas and also protecting those that she
had, and indicated that the use of steam on the transatlantic
~route by Britain required a French response if France wefe to
maintain her commercial and cultural ties with the new world.
But, after adding up the expected expenses and receipts of such
a French line, he found that a realistic estimate of the
dividend for private investors would only be 1-1/4 percent,
which would hardly attract the amount of capital requiréd. He
concluded that only the government could execute the project
under these conditions. However he felt this would be entirely
proper, for such a move would simply be a new step in a long
tradition of the government opening new paths of communication
for the public welfare which had begun centuries before with
the creation of royal highways and the postal system within
France, In addition to the commercial and finaﬁcial benefits
from the lines, he also elaborated on the political and military
ones: French steamers in America could facilitate French

diplomatic communications, protect French commerce through the
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habitual presence of French ships; and provide ships for use in.
war without the burden of maintaining them as warships in peace-
time.

The director of the post office indicated that further
study by experts would be advisable before adoption of a plan,
and in fact a number of the features of his report quickly came
under criticism, particularly in a memorandum from the Finance
ministry dated 30 November. In late December the ministry under
Marshal.Soult decided that, in view of British progress and the
competition between French ports for the French lines, it was
essential to resolve the matter without further delay, and
Soult had the king appoint a special interministerial commissibn
to examine the problem and prepare legislation.2

The president of this commission was none other than
Baron Tupinier, Director of Ports at the Ministry of Marine,
and the Navy was also represented by one of its more prominent

rear admirals. Representatives were also assigned from the

Director of the Post Office, "Note pour Son Excellence
M. le Ministre des Finances sur un projet de communications
réguliktres entre la France et 1'Amérique au moyen des Batiments
& Vapeur armés au compte de 1'Etat,” dated 30 September 1839,
A.N., c-807.

2
. "Proces-verbaux des sé€ances tenues par la Commission
des Paquebots Transatlantiques" (hereafter "P.V. Paquebots™),
b January 1840 (meeting #1). These are filed in the records
of the Chamber of Deputies, not with the papers on the law of
16 July 1840 but with those on the packet laws of 1847, A.N.,
C-871. These share a characteristic of most commission docu-
ments of this period in that individual speakers (except "M. le
president") are not identified by name.
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ministries of Finance, Commerce and foreign Affairs and from
the customs and postal administrations, all of which had inter-
ests in the project. An element of practiéal experience was
provided by the inclusion in the commission of a representative
of the Levant packet line, while a Péris merchant was appointed
to represent private commercial interests.

The commission first met on 4 January 1840, and Tupinier
posed the quesﬁion, "Has the moment come to organize and
establish a regular service of steam packets between France
and the two Americas?" 1In response, "A sort of unanimity having
spontaneously manifested itself in the Commission on this
question, it was resolved affirmativély after severalvremarks
enthusiastically presented in support of this solution by
various members of the Commission." But the unanimity’ stopped
there, for the commission immediately split over what all members
described as the conflict between commercial and political-
military interests: the former demanding commercially-run
subsidized lines, and the latter preferring lines owned and run
by the government. Despite the preponderance of government
bureaucrats in the Commission, commercial interests were strongly
represented, for the representatives of several of the ministries
identified more closely with commercial than with military
interests. 1In addition the Commission received a large number

of petitions from a wide variety of special interest groups,

1"p V. Paquebots," 4 January 1840 (#1), A.N., C-871.
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and in the early part of its proceedings it allowed representa-
tives of the four major commercial ports (Le Havre, Nahtes,
Bordeaux and Marseilles) to present their boints of view person-
ally to the commission.

The director of the Post Office, in his study of the
problem, had concluded in favor of governmént-operated lines,
feeling that a 1-1/U4 percent profit would not satisfy investors
but would be more than enough for the Treasury, which would only
want to break even. Tupinier also favored government-opefated
lines, but for him the political and military advantages of
government operation were at least as important as the financial.
He claimed that a primary motive of the British government in
giving large mail subsidies to firms like Cunard was the
political one of increasing the number of steamers available
for war, and he claimed that Britain now-had the capability to
throw an army of 40,000 to 50,000 men at any point of the
European coastline by using steamers. He felt that any French
response to the English packets should keep such objectives in
mind. As to the means of executing the program, Tupinier felt
that France did not have the commercial resources that England
had, and he feared that the subsidies that would be needed to
make French lines competitive would be prohibitively expensive.

But he did not insist on government operation of the lines, and

1
8 "P.V. Paquebots," 4 and 13 January 1840 (#-2), A.N.,
c-871. . .
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said he would be willing to accept a commercial solution proVidéd
the subsidies could be kept within reason.l

The reaction of the ports varied dccording to their
estimates of their chances of establishing a paying line. Nantes,
with little capital or trade, came out in direct support of
lines run by the government for primarily political and military
purposes.2 Bordeaux, well placed geographically but in a period
of commercial eclipse, also emphasized the political and mili-
tary reasons for the project, without being willing to rdle
out commercial lines altogether. Their representative; the
same investor who had previously tried to set up a Bordeaux-
New York steam packet line, invoked ihe British threat beforé
Tupinier did and called for a crash program, at any cost, to
respond to it, though he admitted he was uncertain whether the
lines should be run by the government or by private companies.
No such doubts existed at Le Havre or Marseilles, both of which
campaigned vigorously for private lines and claimed, as a
matter of principle, that, without losing sight of the political
and military interests involved, the commercial interests should
dominate. Their point of view prevailed in the Commission,
which decided to consider commercially-run lines first, and to
consider government-run lines only if commercial ones proved

3

impracticable.

1
"P.V. Paquebots," 16 January 1840 (#3), A.N., C-871.
o .
"P.V. Paquebots," 12 February 1840 (#11), A.N., C-871.

3"P.V. Paquebots," 16 January 1840 (#3), A.N., c-871.
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The remaining decisions soon fell into place. The
route to New York was given to Le Havre, and Marseilles was
given the principal route to the principal‘port in the Carib-
bean, Havana, which would be connected to Mexico by a satellite
line using smaller ships. Something had to be done for Bordeaux,
and at length it was given a line to Martihique with connections
to Central and South America, despite vigorous objections
(probably instigated by Marseilles) that such a line could
never pay and should be dropped. The subsidies for the fhree
lines were set at 1,200,000 francs, 1,5000,000 francs and
1,600,000 francs per year respectively. As for the line to
‘Brazil, with a connecting line to Buénos Aires, the commission
agreed that it would not pay commercially and would have to be
government-run. In the interest of keeping the subsidies low
and preventing litigation in case of financial failure of the
lines, the commission agreed not to.put any restrictions on the
characteristics of the ships besides horsepower (320 for Le
Havre, 400 for the other ports) and qoal supply: it specifically
refused to require that ships provided by the commercial companies
be able to carry guns, and made no specifications as to where
the ships'or their engines should be built. |

The commission then turned to the question of what to
do if commercial lines could not be organized. It briefly

considered a mixed system in which the government would build

T » v .
"P.V. Paquebots," 16 January-15 February 1840 (#3-12),
AoNc’ C-87lo
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the ships and private firms operaté them on loan, but this was
abandoned, primarily because the legal complicétionS‘df such an
arrangement seemed insurmountable. A system of government-
operated lines was then drawn up which essentially paralleled
the commercial lines except that the Marseilles-Havana line,
whose political functions were better filled at each end by the
Bordeaux-Martinique line, was dropped. There would be alter-
nate sailings to Martinique from Nantes and Bordeaux, and Brest
was to be the terminus of the line to Brazil. One changé would
have to be made in the type of service offered, for the commis-
sion decided that legal problems precluded government ships
from carrying even the small amount 6f cargo that the
commercially-run ships were to carry.

One question that the commission was unable to resolve
was the problem of which government agency was to run the
government lines, the navy or the post office. One argument
advanced against navy operation was that one purpose of the
project was to increase French maritime strength while avoiding
an overt increase in French naval forces. A bill to buy a
large number of steamers for the navy would run counter to
France's policy of maintaining a diplomatic entente with Britaih
and avoiding actions which might antagonize her. But another
member asked if it would really be all that bad to show England

that France knew how to protect her interests; while a third

1
8 "P,V. Paquebots,"”" 12-17 February 1840 (#11-13), A.N.,
C-oT71. i
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claimed heatedly that France should not base her policy on the
effect that it might cause abroad, and that a more direct policy
would be more in line with public opinion. Although this debate
occurred in February 1840, well before the height of the diplo-
matic crisis in the Middle East, it showed that anglophobia
was never far below the surface in maritimé affairs in France.
With the commission leaning towards privately-run lines,
the ports moved energetically to establish transatlantic steam-
ship companies. In the van was Marseilles, where a repoft to
the Chamber of Commerce in February 1840 was followed by the
establishment of a company, whose capital of six million francs
was subscribed in a few days. The Chambers of Commerce of
neighboring areas, particularly Lyons, strongly supported
the venture. On 4 May 1840 the Marseilles company'formélly
submitted its request to the commission for a subsidy of two
million francs for a line from Marseilles touching at Spain,
Martinique, Havana, Mexico and New Orleans.2 There was also
much activity at Le Havre, where at one time there were three
companies in the process- of formation, one of which raised eight
million francs.3 In May a subscription was opened at Nantes,

and there was also activity at Bordeaux, Cherbourg and even

1p v, Paguebots," 17 and 22 February 1840 (#13-14),
A.N., C"'871. ’

. .
Giraud, Vapeur % Marseille, p. 40; "P.V. Paquebots,"
4 May 1840 (#23), A.N., C-87L.

3Brindeau, Anciens paquebots, pp. 21-22,
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Dieppe.1 Despite the enthusiasm; capitai was' not always easy
to find: even the strongest of the ports, Marseilles, had to
go to Rothschild for backing, whilé one of the Hgvre companies
had to seek capital in Britain.2 . .

Thiers and the Packets

However at this point the packet program was overtaken
by political and diplomatic eventé, In February 1840 Thiers
launched'a new assault on the government,'and succeeded in
overthrowing it (and avenging himself on the king for his ex-
clusion from office in 1839) by engiﬁeering the rejection in
the Chamber of Deputies of a marriage grant for one of Louis
Philippe's sons. -The king had no 'choice but to call on Thiers
to form a government, which he did on 1 March 1840.

Thiérs'brought a change of style to the French govern-
ment, without, really changing its policies. In particular, he
continued the efforts of the preceding government to help
Mohammed Ali by preventing intervention by the great powers,
although he did so with more confidence in ultimate success:

" when warned in July that the other powers were combining ﬁo
impose a solution, he exclaimed that they wouldn't dare as long as he,

Thiers, was premier in France.3 Thiers' confidence was based

- .
Fé€lix Libaudibre, Histoire de Nantes sous le regne de
Louls Philippe (Nantes, 1900), pp. 219-20.

2
Guiral and Barak,. "La navigation frangaise," p. 393;
Brindeau, Anciens paquebots, p. 22.

3J. Lucas-Dubreton, Agpects de monsieur Thiers (Paris,

1948), p. 134,
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on the same factors that had sustained his predecessors and on
two assets that they had lacked: Thiers' own.reputation for
decisive action in foreign'affairs, and secret negotiations he
had initiated (soon discovered by Palmerston) to preempt the
powers by arranging a direct settlement between the Sultan and
Mohammed Ali.l Domestically, his need to conciliate the many
enemies he had made while out of office (including the king)
precluded any major departures from the previdus government's
policy. However Thiers needed an outlet for his own energies
(which included a tendency to intervene in the smallest details
of the operation of each ministry) and wanted something to hold
the public attention, and he therefore embarked on a number of
projects designed to encourage national strength and prestige.
The best known of these projects was the return of the ashes of
Napoleon from Saint Helena, but a number of them took the form
of encouraging the development of large capitalist ventures,
such as railroads and the Bank of France, which would strengthen
themselves and France at the same time.l The transatlantic .
packet program was clearly such a project, and Thiers took .an
early and intense interest in itf It is not clear who persuaded
whom, but in early March 1840 Tupinier and Thiers discussed the
packet program.and concluded that its benefits to the nation
would be significantly increased if the government built and

owned the ships and ran the lines itself. (Tupinier later

1 .
Andre Jardin and A.-J.Tudesq, La France des notables,
2 vols. (Paris, 1973), 1:155. ,
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“explained to the commission that Thiers had asked for information
which'he felt would corroborate his own opinioﬁ, but it is also
possible that Tupinier helped him perceive the contribution the
program could make to national strength if properly organized.)l
Thiers therefore decided to bring about a change in the decisionS»
arrived at by the commission, using Tupinier as his agent.
Tupinier began his campaign in the seventeenth meeting
of the commission, on 13 March 1840. He submitted an analysis
of the anticipated operating costs of the proposed commercial
lines, and showed that, while the proposed subsidy was satis-
factory for the Le Havre line (permitting a profit of nearly
6 percent), it was inadequate for the Marseilles line, which
would barely break even, and for the Bordeaux line, which would
suffer a 1 percent loss. To give the last two the same chance
for a profit as Le Havre, subsidies of 1,900,000 francs and
2,300,000 francs would be required. However this would eliﬁi:
nate the financial advantage of commercial opefation, for it
would raise the cost to the government of commercially-run lines
from 21,500,000 francs to 27,000,000 francs, nearly equal to the
cost to the government, estimated at 28,348,105 francs, of °
running the lines itself, with the important provision that its
ships be allowed to carry cargo. The main difference between
government and commercial operation now became the fact that,
under government operation, the government would own a large

number of steamers built to its own specification, ready at a ‘

lup v, Paquebots," 6 April 1840 (#20), A.N., C-871.
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moment's notice in case of war, while ships built by private'
companies would not be built with war service in mind and would
only be available after several months of iegal formalities aﬁd'
conversion work. Thus, Tupinier conqluded, if the interests
of the state were to prevail and the program were to be designed
so as to increase the number of steamers aﬁailable for war, as
many of the lines as possible should be operated by the govern-
ment. The main objections to this (the extra cost and the
limitations on service) would be eliminated if the commission
changed its opinion and allowed government ships to carry cargo.
Tupinier's proposals caused an uproar in the commission,
at least among the members who supported the major ports. One
pointed out that the inequality of the subsidies had been in-
tentional: the commission had realized that the Le Havre line
needed additional help due to its proximity to British competi-
tion, while it felt that the Bordeaux line would have to find
some other way besides government subsidies to compensate for
its natural disadvantages. He also revived the old legal
arguments against government ships carrying cargo, and also said
that French naval officers, unlike the British, would not accept
commercial responsibilities. Tupinier retreated in some con- |
fusiop, saying that he would rework his figures, and he and

Thiers saw that stronger pressure would have to be applied.

l"P.V. Paquebots," 13, 21, and 28 March 1840 (#17-19),
A.N., C-871. A copy of Tupinier's memorandum is bound in the
back of A.M., Marine 1DD1-55.
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Thiers therefore informed the commission that he wished to meet
with it himself.

Thiers met with the members of the packet commission
twice, at the end of March and the beginning of April 1840,
and, while not allowing them to arrive at any conclusions in
his presence (these meetings were unofficial and no minutes
were kept), he made it clear what was expected from them. He
told the commission that he saw the question first and foremost
from the political and military point of view. He specifically
stated that he could not present the project to the Chambers
unless it combined two essential conditions: it must satisfy
the interest of the State by providing for the construction of
ships destined to augment the navy in'time of war, and it must
~ satisfy a legitimate need of commerce by proViding for the
rapid transportation of merchandise on the ships. He also laid
down one other condition: his government needed the political
support in the Chamber of the deputies from the Gironde region,
and to get this the principal line from France to the Gulf of
Mexico would have to be transferred from Marseilles to Bordeaux.
(He proposed giving Puerto Rico and Vera Cruz to Bordeaux and
Martinique and Havana to Marseilies.) He silenced protests by
saying that if commercial reasons alone governed, all of the

lines should be concentrated at Le Havre.

1 ' '
"P.V. Paquebots,"” 21 March-6 April 1840 (#18-21),
AoNo, C‘-87l. o -
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Thiers intervantion accomﬁiished its purpose. The sup-"
porters of the ports accused Tupinier of misie;ding Thiers,
protested against improper interference in the work of the
commission, and tried to have it write up its report as of the
time of the change of government. (Its work had then been
essentially complete,) But Tupinier and his supporters argued
that Thiers' intervention had been legitimate: formerly the
commission had had no political guidance and had allowed com-
mercial .considerations to prevail, but now it had received
political guidance and had the duty of taking it into account
and changing its views where necessary. He won over the majority
by proposing that the final report include both the state of
affairs as of the change of government and the results of the
new deliberations which he now proposed to undertake.l

The new deliberations concentrated on two questions:
the carrying of cargo aboard‘government ships (the key to govern—"
ment operation of the lines), and the changes in routes desifed
by Thiers. The carrying of cargo was adopted after legal
objections were overruled and navy constructors assured the
commission that ships built for military use could carry two
hundred tons of cargo, only one hundred tons less than comparable
merchant ships. (Total hull capacity would be about 1500 tons:
steamers of any type were still severely limited in cargo

capacity.) The commission then overrode opposition from

l .
. "P.V. Paquebots," 2 and 6 April 1840 (#20-21), A.N.,
-871. ' . :
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Marseilles and attempted to adjust tﬁe routes according to
Thiers' desires. However Tupinier found that any change would
require a vast increase in the subsidies, énd the commission
found itself faced by a dilemma: +there was no practical way to
divide Havana and Mexico between two»lines, while the only other
possible Caribbean route, the one to Martinique, could not be
made to pay from either Marseilles or Bordeaux. The only way
out, duly adopfed by the Commission, was to decide on alternate
sailings from Bordeaux and Marseilles (one per month from each
port) to a single port in the Caribbean (Havana), which would
be connected to other points, including Mexico, by satellite
lines of smaller ships. However there was no way to érrange‘
for two commercial lines to share one route amicably and profit-
ably, and operation of the Caribbean lines by the goverriment
therefore became unavoida.ble.l

The final recommendation of the commission, signed on
8 May 1840, thus called for government operation of three out
of the four lines. Tupinier and Thiers settled for commercial
operation of the Le Havre-New York line, because the intensity
of British competition on that route precluded designing the
ships for anything but commercial purposes. The other three
lines (Bordeaux and Marseilles to Havana, Brest to Brazil)
would provide sixteen ships, which would amply satisfy the navy's
needs. A bill incorporating the commission's findings was

presented to the Chambers on 16 May 1840.

1
e-871 "P.V. Paquebots,” 6 April-8 May 1840 (#21-25), A.N.,
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Thiers saw to it that the'biil received rapid attention-
in the Chambers. The Chamber of Deputies appointed a nine-
member commission to report on it, and among'the nine members
were Tupinier, another member of his commission, and the man
who had represented Bordeaux before it.l The report of the
nine deputies, dated 8 June 1840, made prominent mention of the
strides that the British had made in transatlantic steam cbmmuni-
cations, and emphasized the need for France to match the British
in order to maintain her commercial, political and cultural
ties with the new world. But now, as diplomatic affairs in the
Middle East approached their climax, the deputies saw fit to
say in public what Tupinier's commission had discretely said
only among themselves., They pointed out the military advantages
that Britain drew from her enormous steam merchant marine
(estimated at 840 ships of 64,700 horsepower). The speed of
steamers, their maneuverability and their ability to proceed in
any direction regardless of winds and seas had changed the .
nature of maritime war. A country with a superiority in Steamers,
even if inferior in the size of its land forces, could at any
fime invade and lay waste the coasts of its opponent. There-
fore, powerful as the commercial reasons for the project might
be, "they are only accessory and secondary. In telling you [the
Chamber of Deputies] what steam adds to the offensive capabilities

of another Empire, we have revealed to you the necessity of giving

Eort to the Chamber of Deputles, 8 June 1840, P, P.v,
Degutes, 1840, 7:400-469.
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this auxiliary to the defensive fdfces of France. In reality
the bill augments the navy in its most deficieht part. . . .

We will form for use in war a personnel composed of officers,
sailors and engineers experienced in an art new to seamen.

That is the supreme reason. To make you appreciate this, if

it were necessary, we would only have to give you the figures
on steam navigation in French ports."l There was no need to
give the figures: the deficiency of France in steam navigation
was well known to the Chambers.

The parliamentary commission made only minor changes
to the bill: it increased the number of sailings per yéar to
the Caribbean from Bordeaux to eighteen, compared to twelve
from Marseilles; increased the number of ships to eighteen to
provide for the additional sailings; and changed.the main
Caribbean terminus from Havana to Martinique, which had the
single cruc{al advantage of being French territory. The terms
for the contract for the Le Havre line were also altered in én
effort to make the venture more attractive to investors. The
bill sailed through the Chambers and became law on 16 July 1840,
The matter was now in the hands of the navy, for under the law
it was given 28,400,000 francs to build fourteen steam packets
of 450 horsepower and four of 220 horsepower.

The Battle Over the Engines

Thanks partly to the deepening crisis in the Middle East

and partly to the personal efforts of Thiers and Tupinier, the

11bid., 410-411. See also ibid., p. 406.
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early trend toward commercial packét-lines in Tupinier's'com-
mission had been reversed and a law had been*obtained that
would provide a large number of the new large steamers which
would be available to the ﬁavy for use in wartime. However
another issue with perhaps even greater military significance
received surprisingly little attention prior to the peak of the
diplomatic erisis in July 1840: the question of who was to
build the engines for the ships.

From the military viewpoint, this was a question of the
short term versus the long term: was it more important to have
the ships immediately or to develop the industrial base that
would permit construction of such ships in the future. Opinion
in Parliament generally favored immediate procurement of the
ships, and this seems to have swayed the leadership in the
ninistry of marine away from its usual policy of emphasizing
the development of an industrial and technological base for
steamer construction over actual construction of the ships.
There were additional pressures in the same direction from out-
side the navy. Manufacturing interests had not been represented
on Tupinier's commission, and commercial interests, which had
been, naturally wanted to have the best possible engines at the
lowest possible price. This meant British engines, for these
had the reputatioﬁ of being better made than French engines and
they cost about 30 percent less. The commercial interests
claimed that, when competing with English firms, French firms

needed every possible financial break, and that they could not
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afford the luxury of buying French englnes.l In addition the
representatlve of Bordeaux noted that French’ 1ndustry had. never
built any engines of the size contemplated, and blasted the
quality of the products of French heavy industry, claiming that
the French even bought heavy chains in Britain due to lack of
confidence in their own. He recommended a crash program tQ buy
the engines in Britain at any price.2

Tupiner replied that, as far as the navy was concerned,
the criticism of the quality of French products was entirely
"too absolute": good engines were built at Rouen, Arras,
Marseilles and elsewhere, and out of some thirty engines in the
French navy, all but four or five had been built in France.
But he also complained about the difficult position of the navy,
caught between demands that it buy its engines in France and the
fact that the performance of scme firms had proVen inadequate:
this, he said, had been a main reason why the navy had estaﬁ-
lished its.own factory at Indret and steam engine repair facil-
ities at Lorient and Toulon. In addition he complained that
the navy had been seriously inconvenienced by the fact that’
French steam engine firms were not financially secure. Recently
Charenton had suspended payments for the third time, and the
navy had been forced to finish in its -own factories a 160~

horsepower engine begun there. One cause of this weakness, he

1 . .
"P.V. Paquebots," 10 February 1840 (#10), A.N., C-871.
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added, was that, in'order to execufe.government orders, private .
firms had to make a heavy capital investmentfih tools and
facilities. This was in fact an excellent reason for giving
more orders to French industry: another member pointed out that
the more engines that were built in France, the more her produc-
tion facilities would expand. But Tupinier did not get the
point, and seemed in the end to agree with the Bordeaux repre-
sentative that the national interest (meaning readiness for a
maritime war, especially with Britain) required getting an
adequate number of steamers without delay regardless of the
source of the engines.1

On 10 February 1840, in the period before Thiers'
intervention, the question of supplying the engines came up for
discussion in tﬁe commission. The matter had previously been
raised elsewhere by the government in a proposed revision to
the customs law, which would reduce the duty on large engines
intended for international navigation from about 30 percent to
about 10 percent. This did not satisfy the ports, which demanded
total elimination of the tariff (particularly for the packet
program), while the manufacturers, badly outnumbered politically,
fought to keep at least part of their protection. 1In the.com-
‘mission, the port representatives claimed that French industry

was not sufficiently advanced to take advantage of the tariff

if it were retained, and that the lower prices resulting from

1
Ibid.
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its abolition were é necessity for the commercial success of

the proposed shipping companies. They pointéd.out that the
government bought some of its own engines abroad, and that it
had not hesitated to override the interests of the metallurgical
industry and allow importation of locomotives and rails to
insure the success of the first railroads.

The few supporters of the manufacturers in the commis-
sion complained that the proposal amounted to granting a subsidy
to the shippers of merchandise at the expense of industry, and
argued against the short-sightedness of a policy that, they
claimed, would destroy the steam engine industry in France.
(Both sides agreed that if the tariff were lifted, private
companies would buy all their engines in Britain.) "In case of
_ war," they asked, "where would France supply herself with these
motors if she had not carefully developed in advance in her own
territory establishments able to provide them." They "deeply
regretted to see that commerce in general disowns French '
industry. If a rupture should some day break out with England,
then commerce would bitterly deplore this neglect and this im-
providence." Government orders had helped and would continue
to help: "The navy, to be sure, places some orders with these
national establishments, but in a circle that is necessarily

very restrained."l

l .
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But the most they felt they had a chance of getting from
the commission was the retention of the tariff.on the smaller
engines for the secondary lines, and they lost even this in the
final vote, which was seveﬁ to two for exemption of the large
engines and five to four for exemption of the smaller engines
from the tariff. This decision was not affected by Thiers'
intervention. .The only favorable aspect of the commissionfs
final report for the steam engine industry was the recommendation
that the government operate three of the lines, for the govern-
ment would probably buy some engines in France while private
firms would not. Even this was no guarantee: Schneider wrote
on 21 March 1840 that he relied very little on the government
or on the Chambers for any help during the following yeaf.

During the deliberations in Tupinier's commission and
in Parliament, it was not the government that rallied to the
support of French manufacturers but the manufacturers themselves.
Still in the depths of the depression that had begun in the
financial crisis of 1837, and unable to compete with the British
abroad, they now saw the principle of protective tariffs, on
which they relied to keep the French domestic market, come -
under attack. The metallurgical industry moved first, forming
the Committee of Metallurgical Interests on 19 January 1840 to
lobby on its behaif.2 While this group included some of the

l 3 1 1" .
J.-B, Silly, "Creusot," pp. 258-259.
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) Comite des intéréts metallurgiques, Circulaire du 15
fevrier 1840 (no. 1), Bibliothéque Nationale, Paris (Hereafter
B.N.):V-35150.
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largest manufacturers of steam enginés, the stakes for fheir
induétry were so high in the packet program thét, after the
adverse report of the Tupinier commission, they formed their

own lobbying group, the Union of Constructors of Machinery.

The central committee of the Union submitted two letters in

June to the commission examining the packet bill in the Chamber
of Deputies, and these were probably only part of a much mére
intensive lobbying effort mounted by the group.2 Their argu-
ments.were much ‘the same as those previously advanced in
Tupinier's committee. They stressed the advantage to both the
French economy and to French security of having a strong steam
engine industry, and combated the claim that they would be un-
able to produce the engines if given the chance. They pointed
out that where tariff protection.was adequate, namely in the
interior of France and on her rivers, they had achieved an
enviable record of technological excellence at a reasonable
price. For river steamers the French manufacturers had developed
a type of engine not found in either Britain or the United States

(2 high-pressure engine with light but strong iron construction

Union des constructeurs des machines, Compte rendu des
travaux du comit€ des constructeurs de machines (1840-L1) (Paris,
1841). (Hereafter C.R. Constructeurs.) B.N.:V-13681. A list
of members is at the end.

"Note sur le projet de loi sur les paquebots % vapeur
transatlantiques,” dated 1 June 1840 and signed by Frangois
Calla, a member of the central committee, and letter from Comite
central des constructeurs de machines to members of the Commis-
sion des bateaux transatlantiques, dated 5 June 1840, both in
A.N., C-807. See also Comit€ des int€réts métallurgiques,
Circulaire du 24 mai 1840 (no. 4), B.N:V-35150. '
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which made maximum use of the expansion and condensation of
steam in order to maximize fuel economy), and they had succeeded
in driving out British competition. However it was a different.
story along the coast, for the ports had succeeded in circum-
venting the tariff on engines for usé on the high seas even
before the'proposal was made to abolish it legally and were
buying nearly all their engines for seagoing steamers in Britain.
As a result the steam engine industry had been unable to get a
foothold in the ports (all the major firms were inland) or to
get the orders that it needed in order to gain experience with.
large marine engines and to prove the fallacy of the traditional
belief that all their products were inferior. The oniy major
help in this respect that they had received had come through
navy orders, but these were necessarily few, due to the size of
the navy budget, and only benefited a few builders. They
asserted that they could produce the.desired engines well be-
fore the hulls were ready to receive them, and that, due to the
central position of their industry in the economy and in the
national defense, fifty million francs spent on the packet
program, if spent in France, would be more productive than two
hundred million francs spent on any other public works program.
The results of their lobbying were not impressive. They
were unable to get language inserted into the bill to require
buying the engines in France or to get any commitment from the
parliamentary committees on the tariff. They had to settle for

a pledge from the government to do what it had been expected all
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along to do--to order at least some of the englnes in France.
The parliamentary committee was sympathetlc to their arguments
and pointed out in its report that, if the French manufacturers
were never given orders for large engines, they would never
develop the special tools and the skilled workmen able to cast
the large parts, assemble and adjust them; and the prejudice
against French engines would remain.” It called on the govern-
ment to have faith in French ability, and to break the depend-
ence of the navy and of France in general on foreign suppliers
by placing some of the orders in France. It went so far as to
obtain assurances from the Minister of Marine that he in%ended
to do this. But the committee also felt that French industry,
even including Indret, was not sufficiently developed to produce.
all the engines, and that some would still have to be ordered in
Britain. It stated that it felt the allocation of orders pro-
posed by the Minister of Marine was in proportion with the
present state of French industry. It added that the navy's
intention was to order primarily new models in Britain, which it
hoped would hasten the day when France would no longer have to
seek engines abroad.

The Levant Crisis and the Engines

One day after the packet bill became law, Palmerston
invited the French ambassador, Frangois Guizot, to the Foreign
Office and gave him some bad news: the French diplomatic gamble

in the Middle East had failed, and Palmerston had succeeded in

ﬁort to the Chamber of Deputies, 8 June’ 1840, P.V.
Députés, 1840 7 Lso-455,



230

negotiating a treaty with the other ﬁuropean powers that would
impose a settlement in the Middle East. Guizof was stunned,

for he had at least expected to be consulted before the final
signing, which he learned had taken place on 15 July. But this
was just the beginning, for the terms of Palmerston's treaty
could not have been a more direct challenge to France. Mohammed
Ali was given ten days to agree to the terms of the powers
(hereditary poésession of Egypt and possession of southern Syria
for his lifetime). If he did not agree, he would be stripped

of Syria, and if he waited another ten days he would be deposed
from his position in Egypt as well, if necessary, by the combined
forces of the powers. For France the treaty left no Way even

to save face: she would have to submit abjectly or fight a
united Europe. It did not even leave time for talk, for Palmer-
ston had included in it an unprecedented clause making it effec-
tive before formal ratification. But what outraged France most
was that her old rival, England, had combined with Austria,
Prussia and Russia and revived the European coalition against
her--the same coalition that only twenty-five years before had
pushed France back within her old frontiers and imposed on her
the treaties of 1814 and 1815, which many Frenchmen still bitterly
resented.

France exploded with rage. The entente with Britain in
the 1830's had never done more than cover over the animosities
left after hundreds of years of Angl§~French wars, and now
anglophobia erupted all over France and in'all sectofs of

opinion. Challenged by Europe, many Frenchmen wanted to fight
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and avenge the humiliations of 1814 and 1815. Thiers, whose
own pfo-English tendencies had been so cruelly.deceived, was in
the forefront of the bellicose French reaction. While denying
any aggressive intention, ﬁe set in motion extensive war
preparations: additional men were called up for the army,
massive new fortifications were begun around Paris, and supple-
mentary credits were passed for the navy. Thiers spent muéh of
his remaining months in office closeted with the war and navy '
ministers, concentrating on the task of putting France's
defenses in order.1

However no one in France was hit as hard by Palmerston's
treaty of 15 July as the navy. The navy was a traditional
center of anglophobia in France: no group of Frenchmen had been
more thoroughly or more repeatedly humiliated by English arms.
In addition, the navy had been directly involved in the efforts
to support Mohammed Ali. During the late 1830's it had put
much effort into building a strong, active Mediterranean Fleet,
and this fleet's most recent commander, Rear Admiral Julien-
Pierre-Anne Lalande, had brought it to a peak of efficiency-

that was greatly admired even by British naval officers.

Lalande's fleet had been prominently deployed to the eastern

1 .
Lucas-Dubreton, Thiers, p. 142.

®Pierre-Henri Roux, "Le r8le de la marine frangaise
dans la crise franco-égyptienne de 1839-1840" (Thesis, Ecole de
Guerre Navale, 1962), pp. 5-10, 23-25. Lalande was personally
on very good terms with his British counterpart in the Mediter-
ranean, Admiral Sir Robert Stopford.
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Mediterranean during the crisis, and Palmerston's action in
essence told the navy that even the most efficient naQal squadron
France could put together was not enough to deter England when
she felt that her basic interests were involved. The navy felt
directly humiliated by the treaty of 15 July, and its humili-
ation was deepened when, to avoid an éccidéntal clash, the
French government recalled Lalande to Paris on 4 August and
withdrew his fleet from the eastern Mediterranean shortly there-
after, |

The navy therefore participated vigorously in Thiszrs'
defensive preparations after 15 July, hoping to show that its
basic fleet organization, with half of its ships on the ways
and additional ones in reserve afloat, could still help deter
England. Special credits were passed, and the dockyardé were
ordered on 1 and 3 August to recommission five ships of the
line and eleven frigates then in reserve or completing afloat
in order to bring the active fleet to twenty ships of the line
(all in the Mediterranean) and twenty-two frigates.l Five days
later, Brest, Rochefort and Toulon were ordered to launch eight
frigates then on the ways, and similar orders may have gone to

2 .
Cherbourg and Lorient for additional ships. However the navy

1
France, Ministtre de la Marine et des Colonies, Compte
définitif des dépenses de l'exercise 1840, p. 9; Circulars, from

Minister of Marine to ports, 1 and 3 August 1840, A.M., 1DD1-49,
A circular of 5 August ordered the ports to report the dates by
which each ship in reserve could be made ready if needed.

2
Circular, 8 August 1840, A.M., 1DD1-49.
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ran into unexpected difficulties in £eadying the ships: ‘the
hulls needed more work than expected, guns and stores were not
immediately ready for issue to the ships, and, most important,
crews could not be found on such short notice. As a result the
navy was obliged to cancel the launchings of the frigates on 2
September.l The crisis did not last long enough or become
serious enough to turn into a full-scale test of the fleet
organization, but the limited experience was not encouraging.
The navy found that its sailing fleet might not be as formidable
a means of defense as both they and the British had previously
thought.2

As for the packet program, now in the hands of the navy,
the impact of the crisis was direct and immediate. The navy,
faced with the bossibility of a rupture with Britain, suddenly
realized the imbortance of technological and industrial indepen-
dence from Britain, and saw that the program would be an ideal
vehicle by which to attain it., After the treaty of 15 July 511
talk of buildiﬁg some engines in Britain came to an end. The
Union of Constructors of Machinery gleefully reported to its

members that circumstances had "marvellously served" their

1.
Circular, 2 September 1840, A,M., 1DD1-49,

2The British had taken the French reserve ships on the
building ways very seriously. C. J. Bartlett, Great Britain and
Sea Power, 1815-1853 (Oxford, 1963), p. 126. For a 1ist of Ships
commissioned or recommissioned during the period 1 January 1840
to 1 July 1841 see A.N., C-879, Document 9. Only two of the
thirteen battleships and frigates commissioned in this period
had been launched during 1840, and these were launched in April
before the crisis of July. : ‘ '
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interests at a crucial time, and a parliamentary committee later
agreed that the treaty of 15 July had been the decisive factor
in ending the government's plans to buy some of the engines
abroad.1 The orders could have been plaéed; since commercial
relations remained open even at the peak of the crisis., But,

as the Union of Constructors reported, the crisis compelled
France to count her forces and her resources, and she found

that steam engines were a means of maintaining national security
at home as well as commercial strength overseas, and that steam
engine factories were military arsenals, just as were the naval
dockyards.2 The parliamentary committee, repeating in 1844 the
 sentiments of 1840, noted that steam engines were instruments

of war, and that they helped compensate for one of France's

main weaknesses.at sea, the lack of trained seamen. It was
unthinkable thét France should continue to depend on England

for them--such dependence was a threat to French security.3

The industry could not survive on private orders, and the go#ern—
ment would have to take an active role if it wanted the industry
to remain healthy and to develop new capabilities. The engine
constructors were delighted with the attention they received,

but were well aware that it was not given for their sake: "It

7 .

Report to the Chamber of Deputies concerning new ships
for tge Calais-Dover route, 10 July 1844, P,.V. Députés, 184L4,
11:320. .

2
C.R. Constructeurs, 1840-41, pp. 10-11.

o 3Report to the Chamber of Deputies, 10 July 1844,
P.V. Députés, 1844, 11:328, - ‘
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must be said [that] raison d'état was the principal motive of

this épparent liberality. If it had not shown itself, the orders
would have escaped the French factories."l

The navy decided very soon after the July treaty that
the engines would all be built in France if at all possible,
although the decision was only committed to paper in October in
the report of a special navy commission. This commission noted
the magnitude of the task being undertaken: French companies‘
had never built engines of the size contemplated, and did not
have the machine tools needed to do so. All of them would have
to make extensive capital outlays to undertake the project. Yet,
the commission continued, these problems did not justify Euying
the engines abroad: the navy needed to help an industry whose
future was so closely tied with that of the navy and of commerce,
ahd needed to seek by all possible means to free France from the
tribute that she presently paid to the industry of her rivai
and to deveiop industrial resources in France'that would be
adequate, if necessary, to support a war effort. The backward-
ness of French industry was simply another reason for helping it.
On the positive side, some firms were reasonably well developed,
and government orders, whose profits would cover the cost of
the additional tools they needed, would be sufficient to give
them the manufacturing capability that they lacked. In addition,

these firms had build good engines in the past, though smaller

1l
C. R. Constructeurs, 1840-41, p. 20,
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ones than those proposed, and there was every reason to hope

thét their products, while not as polished as those that they

might build a few years hence, would fulfill the essential

conditions for good service. The commission therefore concluded

that it was both necessary and practicable to build the engines
1l

in France.

Preparing to Build the Ships

The navy therefore had to build eighteen hulls and
supervise the construction of eightéen engines in factories
that were not completely prepared to take on the job. The
normal administrative technique used by the navy to manage a
special program such as this was to set up a special commission
to deliberate on all problems that might arise. Accordingly, a
Steam Packet Commission was established within the navy on 18
July 1840.2 However the ministry saw that the size of the
program, plué the increased importance that it was bound to give
to the steam navy, required fundamental changes in the navy
bureaucracy itself. On 26 August 1840 an Office for Steam
Vessels was created in the Direction of Ports. Its initial
purpose was to supervise the operation of the packets after they
were built, but this clearly also involved supervision of their
conétruction. Furthermore, as the lessons learned from‘the

packet program would also benefit the steam navy, the ministry

1
Ports to Minister, 17 October 1840, A. M., Marine
1DD1~-52.

2
Ports to Minister, 27 July 1840, A.M., Marine 1DD1-49,
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decided to take maximum advantage~of-the situation and givé the -
new office control of everything in the navy associated with
steam, including the construction, fitting out and use at sea
of both naval and packet steamers. In the broadest sense, the
mission of the new office was to hasten the development of steam
navigation in France by coordinating in one office all available
knowledge about steam, observations on the operation of stéamers
at sea, and suggestions for improvements, both from France and
from abroad. To increase its effectiveness it was given full
administrative authority over Indret and the steam engine repair
facilities in the ports.l

While the British had established a similar office in
1837 under a Comptroller of Steam Nachlnery, the French reorgan-
ization went much further. The British office was only given
authority over the procurement of steam engines, and appears
to have been created primarily to give the Admiralty an agency
with the technological expertise needed to negotiate with the
numerous British engine manufacturers. (The Admiralty had no
steam engine manufacturing capability of its own, due to the
avallability of many private builders, and even had major repairs
done in private factories.) It may also have been created in
order to free the Surveyor, Sir William Symonds, who detested

steamers, from responsibility for their engines, while leaving

1

Ports to Minister, 26 August 1840 (two reports), A.M.,
Marine 1DD1-52; Ann. Mar., no. 71 /1840 olg-50; Ann. Mar.,
no. 73 (1840), p. 45, Kan. Ann, Mar., no. i (1841 )s pp. 12-15;
Budget, 1842, p. 624,
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him control over théir hull desigﬁ. In contrast, the French
office was founded on the conviction that "the steam navy seems
destined to render,ksooner or later, immenée services; an in-
contestable advantage will be gained by the country which first
prepares itself to profit from the resources that it promises."1
The occasion and the funds for the French reorganization were
provided by the packef law.

The new program also increased the importance of main-
taining a high level of technological expertise in the navy.
Boucher first recommended expanding and institutionalizing the
method used in the 1830's to keep up with technological develop-
ments, namely sending naval officers and constructors to visit
Britain. Previously these officers had been sent only on
specific errandé, usually to buy engines, although the opportun-
ity was also usually taken to have them study British factories
and ships. In addition, some officers had been given leave to
travel there at their own expense. Now Boucher and Tupinier'
recommended that one or more officers be sent on a regular basis
each year "to keep us up to date with new developments in the
arts which are of interest to the [French] Royal Navy." They
also propbsed allocating these assignments to insure that each

of the five French naval ports had at least one constructor who

- ,

Ann. Mar., no. 74 (1841), p. 13. The British Admiral-
- ty's Steam Department is mentioned briefly in Rowland, Steam at
Sea, pp. 64, 66, 68.
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had visited England.and studied on the spot the design of
large steamers.

The next step, taken at the same time as the Office of
Steam Vessels was established, was to obtain additional qualified
French naval constructors to supervise the construction of the
new ships and engines. It was found to be impossible to get
either the number of constructors or the experience level de-
sired, and Boucher settled for the time being for authority to
recruit ten additional junior constructors. He noted that
experienced constructors would be obtained only through increased
recruitment at the Ecole Polytechnique, followed by several
years of experience at the Ecole Spe€cial du Génie Maritime and -
in the ports. This, plus the expansion of French private
~ industry, would.eventually be the key to French technological
self-sufficiency, but the packet program itself was still heavily
dependent on British technology.2

The navy then turned to an examination of the steam
engine manufacturing facilities available to it in France. Its
initial evaluation of the capacity of private French industry
was not encouraging, and on 8 August, during the height of the
reaction to the treaty of 15 July, Indret was ordered to e#aluate
its facilities and develop a plan to double its capacity and

ultimately to achieve an output of twelve 450-horsepower engines

1

Ports to Minister, 25 July 1840, A.M., Marine 1DD1-49.
5 .

Ports to Minister, 26 August 1840, A.M., Marine 1DD1-52.
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per year.l To support this effort, éhe navy instituted é crash
progrém of buying machine tools for Indret and the ports, and
at least one purchasing mission was sent to England gt this
time.2 However the navy féared that these efforts would not
bear fruit in time to allow Indret and the large French private
builders to p:ovide all the engines for the packets, and on 8
August the ministry ordered a naval constructor to inspect.
some smaller French companies (including Pauwels at Paris and
Stehelin at Thann), and then to see if additional resources
might be found in Belgium, where orders could be placed "with
more security than anywhere else."3
At the same time, negotiations began with French industry
for production of the fourteen 450-norsepower engines. Specifica-'
tions were drawn up by the Steam Packet Commission on 14 August.
The technological problems involved seemed to preclude competi-
tive bidding, and on 23 August the four French firms considered
most capable of producing the engines, Cave, Hallette, Schneider,

and Sudds, Atkins and Barker of Rouen, were invited to submit

L
proposals., (Sudds, then on the verge of bankruptcy, did not

1
Ports to Minister, 11 November 1840, A.M., Marine
lDDl“'u‘g .

2 - |
Ports to- Minister, 28 November and 23 December 1840,
A.M., Marine 1DD1l-52.

3ports to Minister, 8 August 1840, A.M., Marine 1DD1-49,

l .
Ports to Minister, 23 August 1840, A.M., Marine 1DD1-49;
Ports to Minister, 17 October 1840, A.M., Marine 1DD1-52. ‘
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participate further.) Almost immediately the navy became the
focus of intensive lobbying. The Chamber of Commerce of Arras
(the location of Hallette's factory plus a number of smaller
engine builders), wrote on 4 August telling of the suffering of
the workers there and the need for work; and it was supported
later in the month by a letter from its departmental General
Council.1 Other similar petitions doubtlessly arrived from
every town in France with a steam engine factory. Adolphe
Schneider spent the fall in Paris negotiating with Tupinier,
and becoming increasingly frustrated with the dilatory navy
bureaucracy.2 The delays ultimately worked to Schneidgr's
advantage, however, for the navy was in the process of making
the pleasant discovery that French industry had greater cap-
abilities than expected. They found that Schneider's plans for
the engines, based on some he had brought back from his trip to
England earlier in 1840, were fully satisfactory, and these
were adopted by Cave and Hallette as well. On 17 October the
Steam Packet Commission allocated the orders: three each to
Schneider, Cave and Hallette, four to Indret (on plans similar
to Schneider's prepared by Indret), and one to be assigned later,.

at a cost of 810,000 francs each.3

Minister of Agriculture .and Commerce to Chamber of
Commerce of Arras, 22 August 1840, and Conseil Général du
Départeﬁent du Pas de Calais, meeting of 30 August 1840, A.N.,
CFl12-2214,

2 .
Silly, "Creusot,” pp. 258-259,

3Ports to Minister, 17 October 1840, A.M., Marine 1DD1-52,
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There remained to be ordefed.four engines of 220 horse--
power for the ships for the secondary lines. The consfructor
who had inspegted the smaller companies recommended inviting only
two firms to bid, Stehelin of Thann and Benet of La Ciotat, but
these were not so clearly superior to their competition as were
Cavé; Hallette and Schneider; and the commission prudently
asked for proposals from a large number of firms, of which ten
responded. The commission again decided against competitive
bidding, and awarded two engines each to Pauwels of Paris and
Stehelin. At the same time they awarded a similar engine for a
navy steamer, Archimede, to Schneider, who thus became the
greatest single beneficiary of the packet program.

The success in placing these orders showed that the
navy's estimate.of the capacity of French industry had been
unduly pessimistic. This allowed dropping the idea of placing
orders in Belguim, and also led to a reconsideration of the
future role of Indret. In October it was decided to limit the
planned capacity of Indret to six engines of 450 horsepower per
year, and to rely on private industry for a substantial pro-
portion of future navy needs.2 Even this limited expansion of
Indret, hbwever, required major changes in the facilities.there

and the acquisition of many new machine tools, and the navy

T ,
Ports to Minister, 23 August and 21 October 1840,
A.M., Marine 1DD1-52,

2Ports to Minister, 11 November 1840, A.M., Marine
1DD1-49. - :
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continued and expanded its program of buying machine tools
wherever available, for both Indret and the ports. -‘In October
the Netherlands Steamboat Company of Fijenoord (near Rotterdam)-
offered to supply a large number of tools for Indret, some new
and some second-hand English ones, ahd the director of Indret
was sent there to examine them and negotiate a contract. ' In
November a special commission was established to coordinate
further purchases of machine tools.2 On 15 November Sudds,
Atkins and Barker, then in receivership, proposed selling their
~extensive outfit of modern British tools to the navy if the
firm could not be reorganized. A constructor was sent to
inspect it, and the purchase was consummated in Februéry 1841.3
In December two constructors made buying trips to Britain in
search of more tools.

The private firms building the engines for the packets

also had to make big capital investments. Cav€ had to build a

new foundry, since the subcontractor who had previously provided

1l
Ports to Minister, 28 October 1840, A.M. Marine 1DD1-49,

2Ports to Minister, 28 November 1840, A.M., Marine
1DD1-52.

3Ports to Minister, 28 November 1840 and 17 February
1841, A.M., Marine 1DD1-52.

uPorts to Minister, 23 December 1840 and 8 January 1841,
A.M., Marine 1DD1-52; J. Cros, "Considérations sur le matériel
de notre flotte: Amé€liorations % introduire dans le régime de
~ nos arsenaux,' Nouvelles Annales de la Marine 4 (1850):104;
Bulletin de la société d'encouragement pour 1'industrie nationale
41 (1842):469-47T7; Jonveaux, "Cavé," pp. 065-07.
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his castings refused to tackle thé'huge parts for the large
engines. He also had to build a new shop in"wﬁich to assemble
and test the engines. Hallette had to install a large rolling
mill and a foundry and buy some large machine tools. In all,
over two million francs were spent by the government on machine
tools in this short period, and the Union of Constructors of
Machinery estimated that the private firms also spent two
million francs in expanding their facilities.

-Work on the engines was soon underway. Barely a month
after signing his contract, Hallette reported that he had
satisfied the requirements for the first payment, and the navy
.set up a board to inspect the progress of the engines and
ultimately to accept their delivery. The two permanent members,
a naval constructor and a naval officér, exercised an active
surveillance over the firms building the engines, with the
result that the government gdt an increasingly accurate impres-
sion of the capabilities of the major French steam engine |
manufacturers.

The subsequent execution of the packet program occurred
under more relaxed political and diplomatic circumstances. The
military situation in the Middle East was resolved in September

11840, when the intervention of the British-fleet, notably the

1

Ports to Minister, 9 January 1841, A.M., Marine 1DD1-52;
C.R. Constructeurs, 1840-41, p. 20; Ann. Mar., no. 95 (1846),
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capture of Acre, in which steameré piayed‘a prominent role,
forced Mohammed Ali to withdraw from Syria. The powers then
decided to confirm him in hereditary possession of Egypt despite |
their earlier threat to depose him. Meanwhile the French re-
action to the crisis cooled after October 1840 when Thiers was
replaced by a government led by Guizot, which remained in power
until 1848, The after-effects of the crisis were serious, how-
ever. France remained in actual diplomatic isolation until
July 1841, and throughout the 1840's the memory of Palmerston's
coalition insured, particularly in the navy, continuing resent-
ment against Britain and continuing efforts to find a way to
counteract her crushing maritime superiority.

While negotiations to procure the engines for the
packets were going on, the navy began preparations to execute
its own part of the program, the construction of the ships'
hulls. Its efforts brought to the surface the main flaw in the
program: the fact that it called for combining military and‘
commercial functions in a single ship design. It had been
assumed by everyone since the ear<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>