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Routes of Communication


The territory of the United States is composed of 1) two great interior basins of the Mississippi and the St. Lawrence, of which one runs from north to south toward the Gulf of Mexico, and the other from south to north toward the bay that bears its name; 2) on the exterior, along the eastern coast, a system of smaller basins that discharge into the Atlantic, and of which the principal are those of the Connecticut, the Hudson, the Delaware, the Susquehanna, the Potomac, the James River, the Roanoke, the Santee, the Savanna, and the Alatamaha.  The Allegheny Mountains, regarded as the backbone of the United States, since its regularly elongated form runs parallel to that of the continent, constitutes a natural separation between the two [105] great interior basins and the system of small basins on the eastern coast.


On the West, the valleys of the St. Lawrence and the Mississippi are bordered by the Mexican Cordillera, which bears the name of the Rocky Mountains.  At the foot of this chain are found vast solitudes, deprived of vegetation, and that are thought to remain forever hostile to mankind, with the exception of a few oases.


At this moment, the Anglo-American population is almost entirely to the left of the Mississippi.  There is only one state on the right bank, one of the least important in the confederation, Missouri, and one territory, that of Arkansas, which is expected to be admitted soon to the number of members of the Union.


The chain of the Alleghenies, which does not reach much height, rests on a very large base, about 50 leagues as the bird flies.  Considered as a whole, it is composed of a series of furrows separated in turn by crests, extending uniformly almost from one end of the chain to the other, from the coasts of New England, where the mountains are bathed by the sea, to the Gulf of Mexico, at whose approach they gradually lower.  [106] These sequences of furrows and crests form parallel ripples, one after another, and one may follow them along the terrain, with a few interruptions, for a distance of four to five hundred leagues.  Geological formations are disposed rather precisely to follow these ripples for long intervals.  Still, this rule is not absolute, since one often sees the same bed pass from one ripple to another, cutting the first at what is always a very oblique angle. 


Despite their general character of regularity, the furrows between these ripples are not hydrographic basins or valleys, although they are often given that name.  The rivers, instead of having their beds between two successive crests and passing in this way to the sea, more often pass from one furrow to another, profiting from weak spots in the crests to make their way.  These gaps are a precious advantage for communications.  They permit routes, both canals and railroads, to turn away from the heights it would be impossible to cross, following the banks of the rivers.  Of all the passages of this sort, the most interesting is that opened by the Potomac at Harper’s Ferry over the Blue Ridge, which Jefferson, in his Virginian enthusiasm, said was worth a trip across the Atlantic to see.


American territory can be divided, from the hydrographic point of view, into two distinct regions, one to the east, the other to the west, of the Alleghenies.  Or perhaps into [107] three: 1) the valley of the Mississippi, 2) the valley of the St. Lawrence with the Great Lakes, and 3) the littoral of the Atlantic.


This immense land can also be divided into North and South.  It has two commercial capitals, New York and New Orleans, which are like the two lungs of this vast body, like the two galvanic poles of the system.  Between these two divisions, North and South, there exist radical differences in political relations as well as industrial relations.
  The social constitution of the South is founded on slavery; that of the North on universal suffrage.  The South is an immense cotton farm with some accessories, such as tobacco, sugar and rice.  The North plays courtier to the South to sell its products and to procure for them the products of Europe, as a sailor to take its cotton across the sea, as a manufacturer of all the tools of household and agriculture, for the cotton gins
 and for the steam engines for its sugar industries, for furniture and cloth, and for all the goods of current consumption.  It provides wheat and salt pork.


It follows from this that the great public works in the United States have as their object:

1. To connect the Atlantic littoral with the land west of the Alleghenies, that is to say, to attach [108] the rivers, such as the Hudson, the Susquehanna, the Potomac, the James River, or the bays, such as that of the Delaware or the Chesapeake, with the Mississippi or its affluent the Ohio, or with the St. Lawrence or the Great Lakes of Erie and Ontario, from which the St. Lawrence carries the waters to the sea;

2. To establish communications between the valley of the Mississippi and that of the St. Lawrence, which is to say, between one of the great affluents of the Mississippi, such as the Ohio, the Illinois or the Wabash, with Lake Erie or Lake Michigan, which, of all the Great Lakes dependent on the St. Lawrence, are the furthest south.

3. To make a link between the northern and southern poles of the Union, New York and New Orleans.

Independent of these three new systems of works that, in effect, are under construction and even in part completed, there is a secondary group of lines of transport with the object, either to facilitate the access of centers of consumption, or to open access to certain centers of production.  From that arise two other categories:  the first embraces various works, canals or railroads, that radiate from large towns as centers, spreading around them in all directions.  The second category include works created to access certain coal fields.  (Vol. 1, pp. 1-35)
[109] § I

Lines passing from the East to the West of the Alleghenies

(Vol. 1, p. 147 ff.)


The works that have almost exclusively preoccupied the large part of the attention of statesmen, economists and businessmen in the metropolises of the United States are those intended to establish communications between the East and the West.


There are four metropolises along the littoral of the Atlantic that have long disputed for supremacy:  these are Boston, New York, Philadelphia and Baltimore.  All four seek the privilege of commerce with the young states that rise in the fertile domains of the West.  They have fought with varying success, and always with a rare intelligence.


But they do not share equally in natural advantages.  Boston is too far north; it has no river that permits it to extend its arms far toward the West.  It is beset on all sides by a mountainous soil, beyond which all rapid communication is difficult, every undertaking costly.  Philadelphia and Baltimore are blocked by ice almost every winter, and this inconvenience suffices to compensate, to the detriment of Baltimore,
 the greater [110] proximity of the Ohio, its more central latitude, the beauty of its bay, almost a hundred leagues long, and bordered by innumerable tributaries, the Susquehanna, the Potomac, the Patuxent, the Rappahanock, etc.  Philadelphia is a badly located town; Penn was seduced by the beauty of the Schuykill and the Delaware.  It seemed to him that a town built on the plain of a large space extending between their waters, admirably developing the regularity of streets there, would be provided with warehouses with easy accesses, where thousands of ships could be loaded and unloaded.  He forgot to make certain that his town had a large drainage basin, capable of consuming products brought from elsewhere, and to send back the products of its own growing.  He did not recognize that the Delaware, which he took for a great river, is sadly enough not a great river.  If he had founded the city of fraternal love on the banks of the Susquehanna, it could long have sustained a competition with New York.


New York, behold the queen of the littoral!  This city occupies an elongated island surrounded by two rivers (the North River and the East River
), where ships of every tonnage and infinite number may dock.  Its port is free of ice, other than exceptional winters.  It is accessible to small vessels with all winds, save for those from the north-east.  It is always open to the [111] largest ships.  New York has above all else the considerable good fortune of being sited on a river for which some miraculous cataclysm cut a bed of uniform depth through the primitive mountains, without shoals or rapids, virtually without decline, cutting a straight line through the solidest mass of the Alleghenies.  The tide, as feeble as it is on the coast,
 mounts the Hudson to Troy, 63 leagues from its mouth.  Such is the beauty of the course of this river that they equip whalers
 at Poughkeepsie and Hudson, the one 30, the other 45 leagues above New York, and that, save for brief episodes of low water, schooners drawing 3 meters of water can ascend to Albany and Troy during high tide (55 and 57 leagues).


New York is further endowed with special advantages due to the relations of the population that inhabits it.  Originating as a Dutch colony, then conquered by the English, and neighboring New England, it offers a mixture of the solid qualities of the Saxon type with Dutch calm, and the entrepreneurial [112] intelligence of the Puritans.  This mixed race works admirably to use for their town everything nature has made.


The War of Independence was barely finished when the leading citizens, who had assured its success through their patriotism and courage, beguiled by the riches buried in this already-settled West, were already plotting the means to access it with canals. If it is true that Prussia in the days of Voltaire resembled two garters placed on the soil of Germany, in the days of Washington and Franklin, no more than fifty years ago, the United States could be compared to a straight ribbon thrown along the sandy littoral of the Atlantic.  Washington already planned a canal, which has since been begun according to the plans of one of our French compatriots, General Bernard, to reach the West by mounting the Potomac, but due to the lack of capital and specialists, what today is a fine, long canal was limited to a few locks around the little falls and great falls of the river. At the same time, Pennsylvanians made vain efforts and spent very considerable sums to no purpose to canalize the Schuykill and join it to the Susquehanna.  In the State of New York, they provided a prelude to much larger conceptions by small excavations, some dams and some locks.
  The works taken up then and through the [113] first fifteen years of the nineteenth century could not be brought to completion, or they were without result.  A single work of some extent was comfortably achieved in this period:  the Middlesex Canal, which departs Boston to join the Merrimack River above Lowell over the course of twelve leagues.
 


The War of 1812 found the United States without canals, and almost without decent roads.  It knew nothing in terms of communications other than the sea, their bays and the rivers adjoining.  Once blockaded by the English fleets, the could not only not communicate with Europe and India, but even among themselves, from North to South, from state to state, from town to town, from New York to Philadelphia for example.  Their commerce was annihilated, and the source of their capital ceased.  Bankruptcy hit them like a throttling angel, sparing no family.

First Line

The Erie Canal
(Vol. 1, 153-289)


The lesson was hard, but it was not lost.  The Americans, to do them justice, knew [114] how to profit from the education Providence has given them, particularly when it has cost them dear.  The project of a canal between New York and Lake Erie, which had already been discussed before the war, was actively revived after peace.  One statesman whose memory North America should eternally bless, De Witt Clinton, knew how to impart his noble confidence in the future of his country to his compatriots, and on 4 July 1817 the first shovel-full was dug.  Despite the sinister predictions of men famous for their wisdom and services, despite the counsel of the venerated patriarch of democracy, Jefferson himself, who said that a century would have await daring such an effort, despite the warnings of the illustrious Madison, who wrote that it would be folly for the State of New York to undertake with its own resources an undertaking for which all the treasuries of the Union would not suffice, this state, which at the time did not count a population of 1,300,000, began a canal of 46 1/2 leagues (at 4,000 meters per league).  Eight years later, in 1825, it had achieved it at the expense of 45,000,000 francs or 307,000 francs per league. Since then, it has not ceased to add to a system that is nearly complete today.  In the course of 1836 this state will own 247 leagues of canals and 18 leagues of navigable trenches or locks, all of it [115] done at state expense, at the cost of 65,000,000 francs, or 263,000 francs per league of canal.


The results of this labor have surpassed all hopes.  The canalization of the State of New York opened a breach to the fertile regions of the west of the state, as well as with the sea and the world.  The littoral of Lakes Erie and Ontario were immediately covered with rich farms and lovely towns.  All the way to the end of Lake Michigan, the silence of primitive forests was disturbed by the hatchet-blows of settlers coming from New York and New England.  The State of Ohio, which bathes in Lake Erie, and which had no link with the sea except at great distance, from the south coast, via the Mississippi, now has another access, short and rapid, with the Atlantic via New York.  The Territory of Michigan is becoming populous.  Today it has 100,000 inhabitants, and soon it will pass to being a state.  The circulation of the Erie Canal alone has exceeded 400,000 tons in 1834 and is expected to approach 500,000 tons in 1835.  With a moderate tariff, the tollhouses of the canals of the State of New York produce almost eight millions.  The population of the city of New York has grown by 80,000 souls in ten years, from 1820 to 1830.
  New York has become the third, if not the second port in the world, and the most populated city in the New World.  So far as the illustrious Clinton, he lived long enough to see the triumph of his plans, but not to receive the great reward [116] the recognition of his compatriots reserved for him.  He died on 11 February 1828, at the age of 59.  Save for this premature death, he would probably have been elected president.


The Erie Canal no longer is adequate for the commerce that tries to use it.  The lock-managers await day and night the horns of the boatmen, opening the portals with a speed that shows up the slowness of ours, but in vain.  There is no more room on the canal, which remains quite limited in size.
  The impatience of commerce, for which time is money, is no longer content with going at least four times faster than our own navigable lines.  The merchandise of all values and all weights, as well as travelers, have reached such a point that, just to transport passengers alone, railroads have been established along the banks of the canal, competing with the packet boats.  There is one from Albany to Schenectady, six and a half leagues long, although of low quality, costing the sum of 4 millions.  [117] A second that will be finished in 1836, continues from Schenectady to Utica; it will have 31 1/2 leagues.
  A third is being constructed from Rochester to Buffalo, via Batavia and Attica; it will have thirty leagues.  It is probable that the line will soon be completed from one end of the canal to the other.


A vaster enterprise is in preparation:  a company was authorized three years ago to launch the creation of a railroad from New York to Lake Erie via the southern counties of the State of New York.  Due to the many detours to which the company is obligated, to avoid costly embanking, this undertaking will have about 190 leagues.


During this time, the canal committee of the State of New York is not sleeping.  It has decided that as of 3 July all the locks of the canal shall be doubled, so that boats will wait for the shortest time possible, and that the width and depth of the canal shall be increased by at least 50%, which will give it a more considerable cross-section of 1 to 2 1/4; one could then [118] use larger boats, move them faster, and, perhaps, use steam power.  It is estimated that the cost will be between 55 and 65 million francs.


Finally, to master more and more of the commerce of the West, and better to penetrate its own territory, the State of New York is to undertake a new branch of the Erie Canal (if one may describe as a branch a work of which the total development will be 49 leagues), which will put it in contact with the Ohio.  It will depart from the important town of Rochester, the mining city, following the line of the Genesee River, thus rising 298 meters and descending 24 meters to reach the Allegheny River at Olean, 130 leagues above its confluence with the Monongahela at Pittsburgh.  From Olean to Rochester, the canal properly so-called will have 42 leagues.  The Allegheny is only naturally navigable a few months each year.  The total distance from New York to Pittsburgh by this line will be 318 leagues.

As soon as there were no more doubts about the rapid completion of the Erie Canal, Philadelphia and Baltimore sensed that New York was becoming the capital of the Union.  The spirit of rivalry excited among them the spirit of enterprise.  Both of them also wanted a route to the West of its own, but both had great obstacles to overcome.  Thanks to the Hudson, which cuts a passage to the heart of the mountainous region, the greatest difficulty of [119] communication between the West and the littoral of the Atlantic, that of crossing the crest of the Alleghenies, had been conquered for New York,  Between Albany, where the Erie Canal begins, and Buffalo, where it ends at the Lake, there are no more high mountains.  The service the Hudson has rendered to New York cannot be expected by Baltimore from the Patapsco, nor by Philadelphia from the Delaware.  Neither the one nor the other of these cities could reach the West via the basin of the Great Lakes by any means other than by a great circular route; it would be too long.
It was necessary for their works to clamber up to the level of the highest crests and then to descend very far to join with the Ohio.

Second Line

The Pennsylvania Canal

(vol. 1, p. 329-542)

What is called the Pennsylvania Canal is a long line of 158 1/4 leagues departing Philadelphia and ending at Pittsburgh on the Ohio.  It was begun, together with other public works, in 1826 at the expense of the State of Pennsylvania.  It is not a canal, strictly speaking.  From Philadelphia, a railroad of 33 leagues (Columbia Railroad) goes to join the Susquehanna at Columbia.  A canal of 68 1/2 leagues succeeds the railroad that rises alongside the Susquehanna and then the Juniata, to the foot of the mountains at Hollidaysburg.  To [120] pass from Hollidaysburg to the other slope of the mountains, they have established a railroad of 14 1/4 leagues (Portage Railroad), with large inclined sections, of which the pitch occasionally exceeds a tenth,
 which does not prevent travelers to take it.  From Johnstown, the western extremity of this railroad, a second canal of 42 leagues reaches all the way to Pittsburgh.


This line has the inconvenience of requiring three transfers, one at Columbia, at the far end of the railroad that starts at Philadelphia:  the second and third at the extremities of the Portage railroad. One may avoid one of these transfers by means of two canals built by the companies, of which the first, the Schuykill Canal, is parallel to the river of the same name,
 and of which the other, the Union Canal, operates between the upper Schuykill and the Susquehanna.  By this line, the distance from Philadelphia to Pittsburgh is 162 1/4 leagues, [121] that is to say, 14 leagues longer than via the Columbia Railroad. 


The Pennsylvania Canal, begun in 1826, was completed in 1834.  The State of Pennsylvania joined to it a system of canalization that includes all the important rivers of the state, particularly the Susquehanna, with its two branches, the North Branch and the West Branch), as well as preparatory work on a canal to join Pittsburgh to Erie, on the lake of the same name, a town founded by we Canadian French and called by them Presqu’ile.  In review, Pennsylvania has completed 289 1/2 leagues of railroads and canals, of which 247 1/4 leagues are canals, at a cost of 123 millions,
 distributed thusly:


General average per league

424,000 francs


Cost of a league of railroad


587,000 


Cost of a league of canal


392,000


This is a great deal more expensive than the public works of the State of New York, although the scale is the same, and the natural problems were not much greater on one side or the other.  This is because these constructions were [122] made in Pennsylvania.  Pennsylvanians were lacking a Clinton to direct them.  Poorly-conceived administrative rules were imposed on the canals commission by the Legislature that did not permit it to win the services of capable engineers.  In summary, by trying to save some thousands of dollars for salaries every year, they spent millions to redo what was badly done, or did badly what more capable men would have made well for a lower price.

Third Line

Railroad from Baltimore to the Ohio

(Vol. 2, pp. 1-42)


Baltimore could think even less than Philadelphia of a continuous canal to the Ohio. Wishing to avoid the transfers of the Pennsylvania Canal, Baltimoreans decided on a railroad that would extend from their city to Pittsburgh or to Wheeling, whose length would have to be a hundred leagues.  It is currently complete with 34 leagues, ending at Harper’s Ferry on the Potomac. It was completed by a company that appears to have decided not to continue the line further.  It is supposed eventually to join the canal from the Chesapeake to the Ohio, which I will describe later.   This will be in the same manner as the Columbia Railroad in Pennsylvania, which joins to the canal paralleling the Susquehanna that extends from Columbia to Hollidaysburg. It is [123] likely that when it approaches the crest of the Alleghenies, the canal that would have to go that far at all costs would give way to a railroad, despite the original plans, all the way to the western base of the mountains, so that things will be done in Maryland in almost the same way as in Pennsylvania.
 

Fourth Line

The Canal from the Chesapeake to the Ohio
(Vol. 2, pp. 43-91)


The idea Washington supported of building a canal parallel to the Potomac that would be extended some day across the mountains to the Ohio was revived when New York showed America that it was ready for the most gigantic efforts in public works.  Mr. John Quincy Adams, then President of the United States, favored this project with all his powers.  At this point, it was not yet conceded in principal that the federal government did not have the right to involve itself in public works.  Washington’s old idea of making the political capital of the Union a great city was also being dreamed by Mr. Adams and his friends.  The canal from the Chesapeake to the Ohio was thus resolved, and a company was authorized for that purpose.  Congress voted a subscription of a million dollars (5,333,000 francs).  The city of Washington, without commerce, without industry, with a population of [124] 16,000 inhabitants, subscribed the same sum.  The little towns of the federal district, Alexandria and Georgetown, who have together another 16,000 inhabitants, furnished a half-million dollars together.  The States of Virginia and Maryland contributed, the first $250,000, the second $500,000.  There were subscriptions by individuals of $600,000.  The work commenced on 4 July 1828.  The next year, as a result of a sum of about 12 million francs that the State of Maryland lent to the company, a fine canal was extended to the foot of the mountains, to the coalfields of Cumberland.  It will have a length of 74 3/4 leagues, and will cost 33,000,000 francs, at 442,000 francs per league.  The construction is daring and superior to that of previous canals.  Its dimensions are more considerable than usual, which is a proportion of 150%, which gives it a proportion of 250%.

Fifth Line

The Canal from the James River to Kanawha
(Vol. 2, pp. 93-135)


Finally, the State of Virginia, once the first of the confederation, now fallen to fourth place and overshadowed by Ohio, which did not even exist before the War of Independence, felt its honor slighted and determined to profit from information arriving by degrees from the northern states.  A company [125] whose resources amounted almost entirely to subscriptions of the State and of Richmond, its capital, is opening a canal there from the East to the West.  The James River, one of the tributaries of Chesapeake Bay, is accessible for ships of 200 tons to the foot of the plateau on which Richmond is delightfully situated.  To the east of the mountains, the canal, on departing Richmond, extends the course of the James River.  It descends to the west, along the Kanawha, one of the tributaries of the Ohio, and empties at Charlestown, where steam navigation commences.  One crosses the crest of the Alleghenies by means of a railroad of about 60 leagues.  There is about 100 leagues of canal, properly named.


The State of South Carolina, stung by the example of the Virginians, is involved with a long railroad that will go from Charleston to Cincinnati on the Ohio, but this is as yet nothing but studies.  The citizens of Cincinnati are enthusiastic about this idea.


Georgia dreams of a long railroad that will join the Savanna River with the Mississippi at Memphis (Tennessee), but this is only a very misty project.
 (Vol. 2, pp. 137-171)

North Carolina does nothing and projects nothing.  If it ever gets rich, it will not be because it has seized its fortune but because good fortune has sought it out where it sleeps.  (Vol. 2. pp. 173-181)
[126] Sixth Line
The Richelieu Canal
(Vol. 2, pp. 291-305)


The Canadians have established on their territory a canal that will complete another link between East and West, specifically between the Hudson and the Saint Lawrence, between New York and Quebec.  The great straight-line fissure that forms such a fine bed for the Hudson between New York and Troy, continues a good deal higher.  It continues, ever heading north, to the Saint Lawrence via Lake Champlain, which occupies a long, straight depression through the midst of the mountains, and by the Richelieu River.  Between Lake Champlain and the Hudson one crosses a crest of only 39.75 meters above the Hudson, and of 16.45 above the lake.  The Richelieu River, interrupted by rapids, starts on the opposite end of the lake and empties itself into the Saint Lawrence. There they have built a parallel canal running 4 3/4 leagues, with fine dimensions,
 which will be ready for commerce before a year has passed.  It will cost 1,870,000 francs, or 394,000 francs a league.  The distance from New York to Quebec by canals and rivers will be 190 leagues. 


A railroad currently in construction, [127] is to depart from Saint-Jean, where the rapids of the Richelieu River commence at the end of the lake, and is to end at the village of La Prairie on the Saint Lawrence opposite Montreal, after a journey of 6 1/2 leagues.  This will do for Montreal what the canal does for Quebec.  It will cost very little, about 123,000 francs a league, or 800,000 francs in all.  The distance from New York to Montreal will thus be 145 leagues.

§ II

Links between the Valley of the Mississippi and that of the Saint Lawrence
(Vol. 2, pp. 183-92)


There is no chain of mountains between the two valleys.  The basin of the Great Lakes, of which the waters form the Saint Lawrence, is only separated from the basin of the Mississippi by a buttress of the Alleghenies, descending from east to west, of which the greatest height above the Lakes is barely 150 meters, and which quickly declines to the west, to the point that it is no more elevated on the shores of Lake Michigan, but a few meters.  During the rainy season that swells the streams and fills the swamps at the point of separation, our French in Canada pass from Lake Michigan to the Illinois River by canoe.
  This bastion makes up [128] for its lack of height with mass.  There is no crest, it is a plateau that gradually joins by gradual declines into the plains that surround it.  Its flattened top is replete with bogs, and it thus offers large sources of water ofr canals that have to cross it.  To the west, where it is almost on the level of the soil, it offers the general character of dryness that is proper to the prairies with which it is confounded.

First Line

The Ohio Canal
(Vol. 2, pp. 193-220)


Only one great link has been established here between the two valleys.  It is the canal of the State of Ohio that traverses this state from north to south, and it extends from Portsmouth on the Ohio River to Cleveland, an entirely new little town, born on the banks of Lake Erie since the establishment of the canal.  It is 22 leagues long and cost 22,720,000 francs, at 186,000 francs per league.  This price is very low, while all the locks are of cut stone.  It is true that the terrain is eminently favorable.


This undertaking was done at the expense of the State of Ohio, which started it at the same time that Pennsylvania and Baltimore threw themselves into public works imitating New York.  This young state, with its population of cultivators not numbering a single trained person and of whom the most enlightened citizens [129] had never seen another canal other than that of New York on Lake Erie, was able to create a canal longer than the longest one in France, borrowing a few second-rate engineers from the State of New York.  They did this with more intelligence and ability that was to be found in Pennsylvania, despite the fact that Philadelphia abounded in first-rate minds.  There is, in this agricultural population of Ohio, almost all originating from New England, a practical wisdom and an ability to practice all the skills that one seeks in vain among the Anglo-Germanic population of Pennsylvania.  The legislators, among whom are some who have executed public works in one or another state, there were, as one ordinarily finds in the United States, the perfect image of the mass that named them, with its qualities and faults.  The canal commissioners of the State of Ohio combined admirable good sense to a fine disinterest.  It is they who deserve the glory of having conceived of the Ohio Canal, of having laid it out and having had it built.  They were lawyers and farmers who decided to make canals quite naturally, without effort, and without suspecting that in Europe one would never dare to take up such perils without being prepared by long scientific study.  Today, in this state, making canals is not an art, it is a skill.  The science of canalization there has been vulgarized.  The new visitor to bar rooms is told, on taking a glass of whiskey, how [130] to provide water at a turning point and how to provide the base for a lock.  All the mysteries of bridges and roads fall into the public domain here, roughly as the methods of descriptive geometry that we find in the shops, where they are perpetuated by tradition, many centuries before [Gaspard] Monge gave them the sanction of theory.


I have already said that the states of Ohio, Indiana and Illinois form a great triangle entirely contained within the valley of the Mississippi, with the exception of a straight tongue of land that borders the Lakes and consequently belongs to the basin of the Saint Lawrence.  The general tip of the land there is from north to south, so that the course of water there is generally in that direction.  This is particularly the case for the great tributaries of the Ohio and the Mississippi.  This disposition of secondary valleys is not less favorable than the configuration and humidity of the plateau that separates the two basins to the creation of many paths of communication, particularly of canals, between the Ohio and the Mississippi, and the Lakes on the other side.

Second Line

The Miami Canal

(Vol. 2, pp. 221-31)


The State of Ohio has built a canal that, parting from Cincinnati on the Ohio, goes north to Dayton under the name of the Miami Canal.  It is 26 1/2 leagues long and costs 5,227.000 francs, or 197,000 francs per league.  In addition to the donation of land on the part [131] of Congress, to which the state added its own resources, they have extended it to the Mad River, and from there, to Defiance on the Maumee, a former fort built by General Wayne, after his famous victory over the Indians.  The Maumee, which the French called the Miami des Lacs. Is one of the principal tributaries of Lake Erie; the State of Ohio proposes to canalize it.  From Dayton to Defiance, the canal will have 50 1/4 leagues.  The cost is estimated at 11 millions or 219,000 francs per league.

Third Line

The Wabash Canal

(Vol. 2, pp. 232-36)


The States of Ohio and Indiana have undertaken with one another, by means of a donation of lands on the part of Congress,
 a canal that will join the Wabash, one of the tributaries of the Ohio, with the Maumee. The greater part of the canal runs parallel to the two rivers, or in their beds.  The work will cover on the whole [132] 84 leagues, 54 in the State of Indiana and 30 in that of Ohio.  Thirty leagues of the portion for Indiana has already been completed parallel to the Wabash.  The Ohio is not yet able to open the works on its territory.  As a result of a poor system of establishing borders,
 the Maumee, whose entire course is within the State of Ohio, would have its mouth on the soil of the future State of Michigan.  The State of Ohio is protesting against this location.  Michigan has made its case.  The two sides have voted have voted funds for a war, and they have armed themselves.  There has even been a commencement of hostilities between the two powers.  The intervention of the federal government was able to bring the parties to an armistice.  In this quarrel, Ohio was right, but Michigan invoked on its behalf the formal text of the laws.  It is likely that the Congress, in elevating Michigan to the rank of a state, will transfer the scrap of territory Ohio desires, and which it is so important to it to possess.
  In the incertitude, Ohio has suspended the execution of these works of canalization, which would give the mouth of the Maumee an importance it has not yet had.

Fourth Line

The Michigan Canal

(Vol. 2, pp. 255-59)


There has long been a proposal for a canal that would run from Chicago, at the southern end of Lake Michigan, to the Illinois River, and would terminate at the point where steam navigation commences on the full course of the water, that is, at the foot of its cataracts.  They say that the canal would be easy to create through a ditch with a maximum width of 8.50 meters, and the level could be reduced to the height of Lake Michigan, which will serve as the reservoir of the canal.  It would be 37 1/2 leagues long; it would traverse this flat or undulating treeless terrain that bears the name of prairie it was given by the French colonists from Canada.  There is a proposal to cut it to dimensions more considerable than those of ordinary canals in the United States, so that it could be used by the sailboats that travel the Lakes, or even for steamboats.


It is one of the most useful works to be undertaken throughout the entire world.

[134] Fifth Line


The canal that the State of Pennsylvania has begun between the Ohio and the town of Erie, with a length of 41 1/2 leagues, whose water supply has already led to the completion of considerable preparatory works around little Lake Conneaut, will create a very short water link between the basin of the Mississippi and that of the Saint Lawrence.

Various Lines


Finally, two canals whose construction is being begun are supposed to join the Ohio Canal to the public works of the State of Pennsylvania at Pittsburgh, and, as a result, will open new relations between the Mississippi and the Saint Lawrence.  One of these is the canal of the Beaver and the Sandy; it begins and the confluence of the Big Beaver with the Ohio, follows the Ohio to the mouth of the Little Beaver, rises up its valley, passes into the valley of the Sandy, and follows it until it reaches the Ohio Canal at Bolivar.  It will have 36 1/4 leagues.  From Bolivar to New York, it is estimated that there is, with the Ohio Canal, Lake Erie, the Erie and Hudson Canal, three hundred leagues.  By means of the new canal, it will not be more than 205 leagues from Bolivar to Philadelphia, which is to say, to the ocean.


The other is the Mahoning Canal.  It departs Akron on the Ohio Canal, follows the valley of the Little [135] Cuyahoga, then the Mahoning, one of the tributaries of the Big Beaver, and finally the Big Beaver itself to the Ohio.  This canal will have about 36 leagues in length.  From Akron to the Ohio River, the distance will be about 46 1/2 leagues.


The somewhat broken terrain of the interior of the States of Ohio, Indiana and Illinois lend themselves no better to the building of railroads than to canals. Capital is rare on this barely-cleared soil, and if it is available, there are few serious companies when it comes to public works.  In any case, the financial companies that have usually preceded companies for canals and railroads are beginning to prosper and diversify there.  Their success presages the development of others.  Failing private companies, the states are there to promote larger enterprises.  The Western American is no less entrepreneurial than the American of the East.  At this moment, I do not know of a single railroad in construction above the Ohio, and it does not appear that works will be promoted there with any energy.  This one project is that which is to go from Dayton on the Miami Canal to Sandusky, on the bay of that name on Lake Erie.  It will have 61 1/2 leagues.  Many others have been proposed.  The Legislature of Indiana has made a study of one that crosses this state from south to north, from New Albany on the Ohio, opposite Louisville, to Lake Michigan, passing through Indianapolis.


[156] The canal from Rochester to Olean
 will also establish a junction between the valley of the Mississippi and that of the Saint Lawrence.

Improvements to the Course of the Mississippi, the Ohio and the Saint Lawrence
(Vol. 2, pp. 271-375)


Included in the works covered in this division are naturally those carried out on the beds of the rivers themselves. 


So far as navigability goes, the Mississippi is an ideal river.  From Saint Louis to New Orleans, for a distance of 450 leagues, there is water all year for steamboats of 300 tons. Its dirty, muddy water runs in a bed that is always deep, despite its numerous turns, commonly 800 to 1000 meters wide, sometimes increased by flat, wooded islands.  The channel is free of sandbanks. It still offers considerable dangers to the inexperienced sailor: drifting trees of which mention was already made,
 and to raise them the federal government has two steamboats, the Heliopolis and the Archimedes, of special construction, by which they are raised and cut into harmless pieces. 


Captain Shreve, who commands these [157] steamboats, and who invented their mechanism, was also charged to install some submersible dams of natural stones in the Ohio that have the effect of raising the water level, which is very low every year during a long period of low water.  He is currently occupied with a flotilla of steamboats in reopening the bed of the Red River, one of the largest tributaries of the Mississippi (right bank), which a raft of driftwood has blocked for a distance of close to sixty leagues.


At Louisville, the Ohio, whose drop is ordinarily quite gentle, descends at the rate of 7.46 meters in a distance of 3200 meters, proves unusable for steamboats, except at times of extremely high water.  The canal from Louisville to Portland was begun by a company to circumnavigate this cataract.  It admits the very largest steamboats,
 with a toll that is 906 francs 33 centimes for the Henry Clay, and 1000 francs 32 centimes for the Uncle Sam.  There is a bill in Congress to buy the canal and make passage free.  The importance of the navigation of the Ohio would justify this expenditure.


The Saint Lawrence differs essentially from the Mississippi.  In the place of muddy water, it pours out floods [158] of an invariably limpid blue.  The Mississippi crosses a land uniformly flat, inhabitable or uninhabitable, of which the soil is nothing but sand, or rather of mud intermingled with the debris of the river. One searches in vain for a rock the size of a fist, where barely every league there appears a hillock among the leavings of the river on which the wan populace struggles hopelessly against the pestilential emanations of the swamps surrounding.  The Saint Lawrence, in contrast, is funneled through a broken countryside, mountainous, even cliff-hung, basically fertile, thoroughly healthy, sprinkled with flourishing village drawing the attention of the traveler from afar, with their annually-whitewashed houses and their French-style churches with bell-towers of whitened iron.  Like the Nile, the Mississippi has its annual flood.  There are actually two of them, but that in the spring is much the larger.  The Saint Lawrence, thanks to the vastness of the lakes providing it with a reservoir and regulator, always holds the same level.  The extreme variation there is about 50 centimeters.  The Saint Lawrence, for the beauty of its waters, its prodigious volume, for the country where it arises, for the group of islands with which it is sprinkled, is in the eye of the artist the most admirable river in the universe, yet in the eye of the businessman its merit is less than ordinary.  Beneath its transparent waters many problems are poorly hidden.  Navigation there is already interrupted by the Niagara Falls, and then, from its exiting Lake Ontario to Montréal, by a [139] large number of rapids, quick or rocky declines.  Only an Indian or a Frenchman would dare descend it continually in a canoe after Lake Ontario.  The most powerful steamboat in the world would fail to go upstream in it.


The spirit of emulation that seizes all the states of the Union extends in the British possessions to the English population, which having abandoned the bottom of the river to the French, have established themselves in Upper Canada.  The residents of this province see that if the chain interrupted by falls and rapids could be improved, a mass of agricultural products that floods toward the Mississippi and the canals of Pennsylvania and New York would have a better outlet through the Saint Lawrence, and that English cloths and iron-wares, landing at Montréal and Québec, would prefer the same route to find the Western States.  The first canal (Welland Canal) has been built around Niagara Falls, effectively reestablishing communication between Lake Erie and Lake Ontario.  It is 11 1/4 leagues long, not counting 8 leagues of navigable ditches.  It is usable by schooners of 100 to 120 tons, who carry the commerce of the Lakes, and it cost 11 million francs, almost all supplied by the Province of Upper Canada.  Lower Canada and the central cities there contributed only a small portion.


Further, a study of the course of the river has been made, and it has recognized that the narrows impassable [140] for steamboats going upstream drawing 2.70 or 3 meters do not amount on the whole to more than 13 leagues, divided almost precisely between the two provinces.  Upper Canada, which has barely 250,000 residents, without significant towns, without capital, has laid out plans on a grand scale
 for a canal paralleling the river along each of the rapids, and at this moment it has begun the portion belonging to it.  This public work will be navigable for steamboats drawing 2.70 meters of water with 500 tons. 


The French population of Lower Canada, absorbed in political quarrels of which no one can foresee the result, neglects its material interests to pursue chimerical interests of nationality.  It has decided nothing concerning continuing on its own territory the magnificent public works undertaking by the poorer province of Upper Canada.

[141] § III

Communication along the Atlantic

First Line

Interior Coasting Trade via the Bays and Lagoons that adjoin the Ocean
(Vol. 2, pp. 351-371)

If one examines the littoral of the United States from Boston to Florida, it may be seen that there is almost continual navigation running, like the coast, from north-northeast to south-southwest.  In the North, this is via bays or the beds of rivers.  In the South, it by a series of elongated lagoons or by passages between the landed coast and a chain of low islands lying in front of the continent.  The isthmuses that exist between the bays, rivers and lagoons are always straight, always depressed.


From Providence (17 leagues south of Boston) to New York, there is Narragansett Bay and the straights of Long Island, consisting on the whole of 72 leagues.  From there, to reach the Delaware, one continues to the end of Raritan Bay, to New Brunswick, where one finds ahead the isthmus that makes up the State of New Jersey.  This is a flat country, about 12 meters in elevation and 40 to 60 leagues wide.  This isthmus is currently crossed by a fine canal from the Raritan to the Delaware,
 usable for [142] sloops, with a length of 17 leagues, with a navigable ditch of ten leagues, all recently begun, to be completed in at least three years, by a company using an expenditure of 12 million francs or 706,000 francs per league.


This work terminates at Bordentown on the Delaware.  From there one descends to Delaware City, 28 1/2 leagues above Bordentown, and 16 1/2 leagues above Philadelphia.  There the isthmus that separates the Delaware from the Chesapeake is cut by a canal, of which the point of separation is not more than 3.60 meters above sea level.  This is the Delaware-Chesapeake Canal, begun like the previous one for the use of schooners, and with the same dimensions.  It is extremely costly, close to 14 million.  Its length is 5 1/2 leagues, so that a league costs 2.545,000 francs.  


Once in the Chesapeake, one may descend as far as Norfolk, about 80 leagues.  From there, to reach the lagoons and passes that border North Carolina, South Carolina and Georgia, they have begun various works, of which the principal one is the Dismal Swamp Canal, 8 1/4 leagues.  It is a canal at the point of separation, with the highest point only five meters above sea-level.  Like the previous ones, it is created for cargo sloops.  There are 4 1/2 leagues of navigable ditches and levies.


The works created to continue this connection above the lagoons that join the [143] Dismal Swamp Canal could not be brought to a good conclusion.  South of the Chesapeake, the line is still quite incomplete.  As a result one goes from Charleston to Savanna by steamboat via the lagoons and straights between the continent and the low islands where they raise a famous long-staple cotton.

Second Line

Links between North and South via the Metropolises of the Littoral
(Vol. 2, pp. 371-436)


Parallel to the links previously mentioned, which are intended for bulk merchandise, there also exists another located a bit into the interior for the use of travelers and valuable merchandise, along which steam tends to be the sole motor, both by land and by water.  On land, this is by means of the railroad; by water, by means of steamboats.  


One goes from Boston to Providence on a railroad of 17 leagues in length that cost 8 million francs, or, per league, 471,000 francs.  From Providence to New York, steamboats transport passengers in between 15 and 18 hours.  There even exists a ship that makes the distance in 12 hours (the Lexington).  To pass from Narragansett Bay into the narrows of Long Island, it is necessary to round a cape called Point Judith, where the sea is normally rough.  Finally, to avoid this they are currently starting a railroad of [144] 21 leagues in length that runs along the bay and the strait from Providence to Stonington.


A third railroad, which is planned for construction, and whose utility has barely been demonstrated (since steamboats on Long Island straits have a speed of 6 leagues an hour), might be built from a point on Long Island opposite Stonington and continue to Brooklyn, opposite New York.  It will be 34 1/2 leagues in length.


One goes from New York to Philadelphia by going to South Amboy, on Raritan Bay, by water (11 leagues).  There a railroad starts that crosses the isthmus to Bordentown, and then runs along the Delaware to Camden, opposite Philadelphia.  During summer, travelers stop at Bordentown and finish their journey with a steamboat. During the winter, the Delaware freezes over.  This is when the railroad carries the whole mass of those traveling between the commercial metropolis and the financial metropolis of the United States, between the center of trade and the stock exchange of the Union, between the North and the South.  Then an ice-creaking boat brings travelers who get off at Camden to the dock of Philadelphia.


This railroad cost 12,250,000 francs.  Its length is 24 1/4 leagues, which is 505,000 francs per league.  Over most of its length, there is only one track.


In Philadelphia I found many people who could recall taking two long days, [148] sometimes three, to go to New York.  Today it is a matter of seven hours, which will soon be reduced to less than six.


Two railroads join to a different group, one dedicated already operating, the second half-built, and together they will complete another line, all by land, from New York to Philadelphia, a few leagues apart.  The first one goes from Philadelphia to Trenton along the Delaware (10 1/2 leagues); the second will eventually extend from Jersey City on the Hudson, opposite New York, to New Brunswick (11 1/4 leagues).  If one could place rails between New Brunswick and Trenton (11 leagues) on the perfectly level plain that joins the two towns, the connection between Philadelphia and New York would be complete.  But up to now, the State of New Jersey is opposed to this, since by law it has sold the monopoly of transportation between Philadelphia and New York to the Amboy Company at Camden, and it receives great profits from it, at least 160,000 francs per year.


From Philadelphia to Baltimore, one descends the Bay by steamboat to Newcastle.  One passes the isthmus on a railroad of 6 1/2 leagues, terminating at Frenchtown, on Chesapeake Bay, where one takes a second steamboat that disembarks its passengers at Baltimore, between eight and nine hours after they departed Philadelphia.  The railroad from Newcastle to Frenchtown cost 2.130,000 francs, that is, 328,000 francs per league.


Since ice suspends navigation on the Chesapeake and the Delaware during a [149] portion of the winter, it is thought that it would be useful to have a continuous railroad from Philadelphia to Baltimore.  It would be a saving of time, since the present route is rather sinuous.  Different companies have committed themselves to complete various parts of a railroad from Philadelphia to Baltimore, via Wilmington on the Delaware and Havre-de-Grâce (a town founded by the French on the Susquehanna, near its mouth on the Chesapeake).  The total distance will only be 37 1/4 leagues, instead of the 46 leagues taken today.  One will go from Baltimore to Philadelphia in between five and six hours, compared with eight to nine hours required currently.


Other companies have undertaken a rival line that branches off the railroad from Philadelphia to Columbia, near Parksburg, 18 leagues from Philadelphia, crossing the Susquehanna on the Port Deposit Bridge, two leagues above Havre-de-Grâce.  From Havre-de-Grâce to Parksburg, the distance will be 13 1/4 leagues.  This line would be 7 1/4 leagues longer than the previous one.  It would also have the inconvenience of requiring passengers to go via the precipitous incline by which the railroad descends from Columbia to the level of Philadelphia, and for which Philadelphians show a repugnance bordering on horror, since they are more careful of their lives than the rest of the Americans.
 


[147] To continue south from Baltimore, many routes present themselves.  One might take the steamboat for Norfolk, and another steamboat already passes more rapidly up the James River as far as Richmond.  The voyage of about 55 leagues is completed in ten hours. One may go more directly from Norfolk to the South by a railroad going to Weldon, on the bank of the Roanoke, which will have 31 leagues, and of which two-thirds is already ready for business.


One could also go from Baltimore to Washington via a branch of the railroad from Baltimore to the Ohio.  From Washington, via the Potomac in a steamboat, one reaches a little village six leagues from Fredericksburg.  From there, a railroad, currently in construction, will be incessantly extended to Richmond.  It will have 23 3/4 leagues in length, and will no even cost 140,000 francs per league, with its materials and warehouses.  From Petersburg, 8 1/2 leagues from Richmond, a railroad of 24 leagues branches off that reaches [148] the Roanoke at Blakely near Weldon, and which even extends a few leagues beyond via a branch from Belfield.  The gap between Richmond and Petersburg will soon be filled.


The railroad from Petersburg, shorter than the postal road, follows very closely one of the old Indian trails, a strange circumstance told me by the able engineer who constructed it, Mr. Robinson.  It proceeds almost entirely on the level of the soil, without embankment, across the sandy plains, uncultivated and interrupted by pools of stagnant water that uniformly borders the sea from the Chesapeake to the end of Florida, desolated every summer by fever.
  It is most common country in the world for rail pathways, I do not call them railroads, since there, particularly, they are constructed entirely of wood.  Its surface is naturally level, its sandy foundation offers an excellent basis for the timbers on which the rails rest.  The still-virgin forests of pines and oaks that cover the country present to whomever wishes it, and in an inexhaustible quantity the [149] essential materials for constructing a railroad.  But if the soil is perfectly suitable, man is not as good.  In these poor regions, the population is scattered.  There are only tiny villages here and there along the banks of creeks.  Large centers that alone could supply capital do not exist there.  The intervention of the capitalists of the North is indispensable.  The money of Philadelphia played a large part in the building of the railroads from Petersburg to Roanoke and from Richmond to Fredericksburg.  Without it, no line could have crossed the State of North Carolina, the poor man of the confederation, from the North to the South, to connect the works already built or projected in South Carolina and Georgia.


There is therefore an enormous gap of 130 leagues from the Roanoke to Charleston, the metropolis of South Carolina, or, at least, of 110 leagues to Columbia,
 the capital of the same state.  From Charleston a railroad of 54 3/4 leagues runs that crosses the uncultivated and feverish zone of sands and pine forests to attain cotton country.  It terminates at Hamburg on the Savanna River, opposite Augusta, Georgia, which is the largest interior market for cotton.  Including a great deal of material, it cost less than 120,000 francs per league.  It has the peculiarity [150] that, whenever it has to be raised above the soil, instead of embanking with rubble, they make use of timbers.  This road, perched on trestles, as a height of five and seven meters, leaving something to desire so far as public safety goes, but it was necessary to do it so with the limited capital, and it was successful there.  The receipts have been considerable enough to permit them to substitute more solid foundations of hauled dirt in the place of these frail supports.


Another circumstance, even more remarkable, is that it was constructed in all details by blacks, almost all slaves.


This railroad was proposed to help deliver to the Charleston market a part of the cotton crop that descends the Savanna, and which supplies the market of the city of that name.  It has completely fulfilled its founders’ intentions.


From Augusta departs another railroad, the Georgia Railroad, begun very recently, which will traverse some of the most fertile districts planted in cotton on its way to Athens.  It should be 46 leagues long.  To continue the line from the North to the South, or from Boston to New Orleans, this railroad would have to continued in the direction of Montgomery, Alabama.  At Montgomery, one takes steamboats on the Alabama River, which transport travelers and cotton to Mobile.  A regular service of steamboats exists between Mobile and New Orleans via Mobile Bay, [151] Pascagoula Bay, Lake Borgne and Lake Pontchartrain.  The last two leagues, from Lake Pontchartrain to New Orleans, can be made in a quarter hour on a railroad that the Louisiana Legislature, in its bad French, calls chemin à coulisses. 


With its gaps, this is the most advanced state of the line from the North to the South today.  It will not remain the only one, to the degree that civilization spreads from the coast to the West, and capital multiplies there, new lines shall be created, moving further and further from the littoral.


The railroad from Baltimore to the Ohio, which, in truth, is only a railroad from the Potomac to the junction of the Potomac and the Shenandoah, lies, at its western extremity, at Harper’s Ferry, with a railroad nearly completed today that goes 13 leagues further, to Winchester, following the bottom of one of those western furrows that separate the successive crests of the Alleghenies, from one end of the chain to the other.  The furrow in which Winchester is situated is one of the most fertile.  It is celebrated under the name of the Valley of Virginia. Hence, although the Winchester Railroad was only created to bring the agricultural products of Winchester and environs to the Baltimore market, it could easily become some day the head of a great link between North and South via the Valley. A railroad has already been authorized in that direction, from Winchester to Staunton, with a length of about 37 leagues.


[152] Another line from South to North, perhaps destined to join by branches that which departs the North by following the Valley of Virginia, was projected at New Orleans, authorized by the Louisiana Legislature, and cannot fail to be treated that way by the legislatures of the other states it crosses.  This will be a railroad of more than 200 leagues that will depart to the north from New Orleans, going to Nashville, capital of the State of Tennessee.  They assure us that measures have been taken to open these works in a few months.  This railroad pretends to do nothing less than compete with the magnificent water system of the Mississippi and the Ohio for transporting travelers and bales of cotton.

§IV

Lines that Radiate From Metropolises
(Vol. 2, pp. 439-43)

First Center

Boston


Three railroads depart Boston today, of which the first, 10 1/4 leagues in length, goes to the manufacturing town of Lowell, which thus becomes a suburb of Boston; and the second, 17 3/4 leagues in length, goes to Worcester, center of an agricultural area.  The first cost 780,000 francs, and the second 450,000 francs per league.  The third is the railroad from Boston to Providence, already mentioned as one of the links in the great chain between North and South.


The railroad from Boston to Lowell competes with the Middlesex Canal.  That from Boston to Worcester is to be extended to the Hudson River.  It will end opposite Albany; it will also connect with a railroad of 13 leagues that will be constructed between West Stockbridge and the town of Hudson.  For Boston, it will become a Western Railroad, which is the name they are giving to the extension.  A company has been authorized to build the portion between Worcester and Springfield, which will have 21 1/2 leagues.
  The whole distance from Boston to Albany will be about 65 leagues.


Another railroad (Eastern Railroad) of 13 1/2 leagues, is being begun from Lynn, famous for its shoe fabrics, Salem, a small town with a great commerce, Beverley, Ipswich and Newburyport, toward Portland, capital of Maine, and the extreme north of the Union.

Second Center

New York


Around New York, one may count, 1) the [154] railroad of 6 1/2 leagues that goes to Paterson, a great manufacturing town, built on the falls of the Pasaic; 2) that of New Brunswick, which will be further discussion, which serves various interesting points, including Newark, and supplies the markets of New York with provisions of a part of New Jersey; 3) the little Harlem Railroad, almost exclusively for recreation; 4) that from Brooklyn to Jamaica (5 leagues) along Long Island, destined both for excursions and for provisioning New York.

Third Center

Philadelphia


Other than the two great railroads of Columbia and of Amboy to Camden, mentioned above, there are around Philadelphia the following:  1) that from Trenton; 2) that from Norristown and Germantown, oriented to recreation and to service some manufacturers, including those of Manayunk; it is 6 1/4 leagues long; 3) that from Westchester, which is a branch of 3 1/2 leagues to the Columbia Railroad, and which provisions the markets of the city.


There are also some railroads along the streets both within the city itself and between various quarters, notably along Broad Street and Willow Street, on which no motive force other than horses is used.

Fourth Center

Baltimore


Other than the railroad from Baltimore to the Ohio and the branch to Washington, Baltimore will get a railroad directed to the Susquehanna, opposite Columbia, via York, of which the length will be 24 leagues.


The object of this railroad is to compete with Philadelphia for the commerce of the valley of the Susquehanna.  The Pennsylvania Canal, with its numerous branches, is a complete canalization up the Columbia, with this river and its tributaries.  Above Columbia, the Susquehanna presents rapids and obstacles that make navigation impossible except for descent during high water.  The businessmen of Philadelphia, fearing that the works created at great cost by Pennsylvania will only be less to their profit than to that of the Baltimoreans, have long been opposed both to the canalization of the Susquehanna from Columbia to the mouth, but also against authorizing passage of a railroad through Pennsylvania from Philadelphia to Columbia.  Their opposition has just been overcome.  The canal and the railroad have been conceded on Pennsylvanian soil as much as needed.  The railroad company, to which the State of Maryland will contribute a sum of about 6 million francs, is actively under construction.

[156] Fifth Center
Charleston


Some small canals were built once to facilitate first contacts between Charleston and the interior of the country.  These works are in bad condition and without importance.

Sixth Center

New Orleans


Around New Orleans, other than the little railroad of two leagues that goes from the Mississippi to Lake Pontchartrain, one includes that from Carrolton, which, once completed, will be a bit longer, and two little canals that go from the city to the Lake.  Some cuts were also made between the lagoons and in the marshes of the lower Mississippi.  These canals, scooped out of the mud, have presented great problems of execution.  They offer interest neither for their extent nor for their results.

Seventh Center

Saratoga

The waters of Saratoga, in the State of New York, receive an enormous number of visitors during two or three months of summer, arriving in swarms.  There is not a single bourgeois of some ease in [157] Philadelphia, in New York and Baltimore who does not feel himself compelled to pass twenty-four or forty-eight hours in the holiday crush that encumber the hotels, and to visit the field of battle where the English army under General Burgoyne surrendered.  At this moment there are two railroads leading to Saratoga; one, of 8 1/2 leagues, branching off near Schenectady on the railroad from Schenectady to Albany; the other, of 9 3/4 leagues, departs from Troy on the Hudson.  When the season has passed, they serve to transport wood for construction and heating to the Hudson.

§V

Works established around Coal Mines
(Vol. 2, pp. 447-525)


The bituminous coal mines of Chesterfield County, near Richmond, in Virginia, are joined to the James River by a small railroad only hauled by horses, 5 1/4 leagues long, costing 200,000 francs per league, including materials.  Once arrived at the river, these coals are distributed throughout the littoral, competing with the bituminous coals of England and Nova Scotia.


Digs of anthracite coal in Pennsylvania have produced a much more considerable mass of public works.


Today, all along the littoral, they hardly [158] use any other combustible for domestic uses or for manufacturing, than the anthracite that exists exclusively in a rather limited district of Pennsylvania, among the mountains located between the Susquehanna and the Delaware. It generates a more lively and sustained heat than wood, which has also become expensive, and is better for the rigorous winters one encounters in America in the latitude of Naples.  America imports a great deal of bituminous coal, which is almost the only one known in France.  Anthracite burns without smoke, it is much cleaner than bituminous, it does not leave grease on the draperies and does not blacken the rugs.  Nothing is easier than getting a fire from anthracite; a furnace refilled two or three times in twenty-four hours will never go out, even during the night.  Servants, who are spared work by it, prefer it, and in this matter as in so many others in the United States, it is their desire that is more powerful than that of their masters.  Its sole drawback is sometimes spreading a slight sulfur odor.  It has been introduced successfully for boilers, and they are even beginning to substitute it for wood on steamboats.


The mining of anthracite is hence considerable.  Various canals and railroads have been completed or are being built to connect mines with centers of consumption.


The principal lines established or being established to service the mines are:

1) The Schuykill Canal, which provides Philadelphia with [159] the products of neighboring mines at the sources of the Shuykill.  Its length, from Philadelphia to Port Carbon, where it starts, is 43 1/2 leagues. On the whole it cost, including the best double locks, 16,000,000 francs, or 372,000 francs per league.  It produces 20% to 25% net revenue per year, and it transports 400,000 tons per year.  

2) The Lehigh Canal, moving to the Delaware the products of the mines situated at the sources of the Lehigh.  It is 16 1/2 leagues long and cost 8,300,000 francs, or 474,000 francs per league.

3) The canal parallel to the Delaware.  It departs from Easton, at the confluence of the Lehigh, and terminates at Bristol, at the head of maritime navigation.  It brings coal that has descended the Lehigh Canal.  It is 24 leagues in length and cost 7,600,000 francs, or 316,000 francs per league. 

      
This was carried out by the State of Pennsylvania.  It was considered the highest accomplishment among the public works of that state.

4) The Morris Canal, which departs from the same point of Easton and is to terminate at Jersey City, opposite New York.  It is to supply the New York market with the coal of the Lehigh. It distinguishes itself in that the major part of the elevation is compensated, not by locks as ordinary, but by inclined planes, of which the most considerable has an elevation of 30.50 meters, and of which the procedure is very simple.  The work has a length of 48 1/2 leagues, not including 2 leagues yet to complete at Jersey City.  It costs [160] 226,000 francs per league, about 11 million francs in all.

5) The canal from the Hudson to the Delaware that brings the anthracite of mines around the upper Delaware to Rondout Bay on the Hudson near to Kingston, 36 leagues above New York.  This coal, having arrived from the mountains at Honesdale via a railroad of 6 1/2 leagues length, enter the canal there, which is 43 leagues long.  The railroad cost 1,699,000 francs, or 250,000 a league, with its material.  The canal cost 12,600,000 francs, or 293,000 francs a league.

6) The railroad from Pottsville to Sunbury, which is to deliver the products of the mines situated in the heart of the mountains, between the Susquehanna and the sources of the Schuykill, to the canalized Schuykill.  It is remarkable for extremely severe grades; one grade is between 25% and 30%.  They are provided by means both ingenious and economical.  The length of this railroad is 17 3/4 leagues.  It cost about 6 million francs, which is 338,000 francs per league.

7) The railroad from Philadelphia to Reading, currently under construction, which will compete with the canalization of the Schuykill.  It will have 24 3/4 leagues and will cost, with the material, about 350,000 francs per league.  It has been proposed to extend it to Pottsville; the distance from Pottsville to Reading [161] is about 14 leagues.  One would have a continuous railroad of 55 leagues between Philadelphia and the center of the Susquehanna Valley.

Besides these seven large lines, various mining companies have established a multitude of other railroads of lesser importance that continually interlock.  At the end of 1834 66 leagues had been created at a price of 6 million francs, which, when joined to the 223 leagues and 71,300,000 francs of the seven links described, makes a total of 289 leagues and 77,300,000 francs.  And, if the canal lateral to the Delaware is deducted, which I had already added, this makes 265 leagues, and 69,700,000 francs.


The mass of all the works that I have enumerated, counting only those that are already finished or in active course of construction, form a total of 1,210 leagues of canals and 732 leagues of railroads, costing a total of 600 million francs.  If one adds to this various isolated works, such as the railroad from Ithaca to Owego, New York, which has been completed, or those from Lexington to Louisville and from Tuscumbia to Decatur, Alabama, and various works of canalization in New England, Georgia, Pennsylvania, etc., one arrives at a definitive total of 1,321 leagues of canals and 802 leagues of railroads, and an expense of 467 million francs.

[162] Hence the impulse has been given; the movement will continually accelerate; the territory is pierced in all its parts.  If I were to name all the railroads being studied right now, which are authorized or will be by the legislatures, for which subscriptions have been filled or are about to open, I would have to name all the towns in the Union.  A town of six thousand souls without its railroad regards itself with that sentiment of mockery fell on our first parents when, having tasted the fruit of the tree of knowledge, they perceived that they were naked.


I have spoken here only of completed lines of communication, canals and railroads, and not of ordinary roads.  If I were to show what was done in another report, I would have cited above all the great enterprise of the National Road, also called the Cumberland Road, which, parting from Washington or rather from Cumberland on the Potomac, goes to join the Ohio at Wheeling, and from there it extends to the West, across the heart of the states of Ohio, Indiana, Illinois, to the Mississippi.  It was built entirely at the expense of the federation.  To date a total of 28 million francs has been allotted for it.  Begun in 1806, it is currently almost finished as far as Vandalia in Illinois.  A dispute between the two states of Illinois and Missouri caused work to cease above this town.  The distance from Washington to Vandalia is 325 leagues, and 270 from Cumberland to Vandalia.  The doctrine of the intervention of the federal government [163] in public works
 having fallen since the advent of General Jackson to the presidency, the Congress has offered the property of the National Road to the particular states whose territory it crosses. They have accepted it on condition that the property is first be placed in a perfect state of repair.


Various states have also spent considerable sums to improve their roads.  South Carolina, for example, has consecrated a sum of six to eight million francs to this purpose.


The public works of the United States are generally built with economy; the prices I have cited testify to that, since they are lower than those of Europe, despite the fact that labor costs two or three times more here than on the old continent.  The canals built by the states are passably constructed.  Their dimensions, smaller than ours, are larger than those of English canals; the locks there are always of cut stone.
  Bridges, culverts and aqueducts are normally of wood, on piers and abutted with [164] common stone.  The dams on rivers are constantly of wood.


The railroads of the states, particularly those of Pennsylvania, were built at great expense. They have two directions, with the bridges in masonry and some tunnels.  Their rails are entirely of iron, resting on ties of stone.  The company of the railroad of Lowell wanted, itself, that its work should be constructed in the most permanent manner.  It used luxurious granite, which I thought was superfluous, if not detrimental.  The railroad from Baltimore to the Ohio is also two-way.  Save for a short distance, it is on wood. In the Northern states, as well as near large cities, most railroads have one rail entirely in iron and the foundation prepared for two ways, with only one way imposed. This is the way with the railroads from Boston to Worcester and to Providence, from Amboy to Camden.  This will also be the way with that from Philadelphia to Reading; but they repose on ties of wood, which, besides being cheap, present many advantages for the preservation of the material and the softening of movements, and also for the rapidity of repairs.  In the North, the railroads intended for low usage or far from large cities, and in general all of those in the South, have a single way without any preparation for a second, and for rails they have longitudinal pieces of wood sheathed [165] with a band of iron five centimeters thick and fifteen centimeters across.


On almost all American railroads, there are much greater inclines than those regarded as maximum in Europe. An incline of 35 feet per English mile (almost seven millimeters per meter) would appear moderate to American engineers.  An incline of fifty feet (nearly ten millimeters per meter) would startle no one.
  Experience has demonstrated that these inclines, of which the latter, double the maximum for [the Ministry of] Bridges and Roads (five millimeters per meter) offers no danger to public safety.  It is true that it diminishes speed, at least when one does not use a stronger locomotive, and that it increases the cost of traction, but the Americans estimate that these inconveniences are more than compensated by a reduction of costs in first construction.  The curves there are also tighter:  on the railroad from Baltimore to the Ohio, where the service is provided by locomotives, there are several curves where the radius is 120 to 150 meters.  In consequence, [166] one cannot operate on this line with a speed more than 4 1/2 or 5 leagues an hour, which is half the speed at Liverpool, but it is still two and a half times faster than a carriage on an ordinary road.  In general, still, American engineers make every effort to avoid curves with less than 300 meters radius.  In France, the Ministry of Bridges and Roads in its studies of the main lines has imposed a minimum of 800 meters.


There are some American railroads where they have exceeded the prescriptions of European science.  On the railroad from Boston to Lowell, the minimum radius is 914 meters and the maximum incline is less than 2 millimeters.  On that from Boston to Providence, there is no radius less than 1800 meters.


The speed used on American railroads is as variable as their mode of construction and their condition of incline and turns.  On the railroad from Boston to Lowell, one travels a little above the rate of 10 leagues an hour; it is at the rate of 8 leagues per hour on those from Boston to Providence and to Worcester.  On the line from Amboy to Camden, the average speed has been reduced to 6 leagues; it is only 5 to 5 1/2 on that from Charleston to Augusta; I have mentioned that it was still slower on that from Baltimore to the Ohio.


One of the largest economies obtained here in the construction of railroads results from the use of wood in building bridges and culverts. [167] Americans are past masters at building bridges of wood.  The much-vaunted bridges of Switzerland are, in comparison with theirs, heavy, gross trestles.  American bridges have arches or trusses from 35 to 70 meters;
 they are no less astonishing for their low price than for their strength.  The bridge at Columbia on the Susquehanna, is 2000 meters long and costs 700,000 francs, all included.  It has a double road for carriages and carts, a double walkway for pedestrians, and it is covered.  In general, a two-way covered bridge costs for its superstructure, that is, not including the masonry of the piles, between 200 and 350 francs per running meter, depending on the locality and the composition of labor, which is 40,000 to 70,000 francs for a bridge of 200 meters, which with us would be built of cut stone and would cost at least 1,200,000 or 1,500,000 francs at least.  The masonry is ordinarily made of rubble or rough cut stone, and hence very cheap.  Three systems of carpentry dominate bridges:  one is derived from the carpenter Burr; the second from Colonel Long; the third, which is the newest, the most interesting and most adaptable for railroads, due to its solidity, is due to Mr. Ithiel Town.  They are all remarkable in that they use almost no iron.  In the United States one encounters some bridges in [168] cut stone.  One is Thomas Viaduct, over the Petasco, on the line from Baltimore to Washington, all in fine granite, 214 meters long, and which cost only 650,000 francs, although it has two paths and is elevated to 20 meters.  


The largest difficulty the Americans have in encountered in building routes of communication is probably not getting the necessary capital, but rather to find the men capable of directing the works. In this context once more, the State of New York has rendered the Union a signal service.  The engineers trained in the construction of the Erie Canal have spread abroad the fruits of the experience they have acquired.  Mr. B. Wright, the most distinguished among them, is today the most active of American engineers,
 and despite his great age has participated in an incredible number of enterprises.  His name is associated with the building of the canals from the Chesapeake to the Ohio, [169] from the Delaware to the Chesapeake, from the Hudson to the Delaware, of Virginia, of the Saint Lawrence, and even the Welland Canal, to which one may add the railroads of Harlem, and from New York to Lake Erie.  For the last decade, capable engineers have begun to multiply in the United States, and the proof of their knowledge is written on the soil of the country.  General Bernard contributed not a little by bringing along the most advanced methods of European art to the New World and propagating it by his example.  Mr. M. Robinson, also a student of French science, and who excelled in the art of building solid works with a good appearance at a low price, furnished the plans of the Portage Railroad, and constructed the railroads of Chesterfield, from Petersburg to Roanoke, of the Little Schuykill, from Winchester to Harper’s Ferry.  He then completed those from Pottsville to Sunbury, from Philadelphia to Reading, from Fredericksburg to Richmond.  Major Mac Neill went on to finish the railroad from Philadelphia to Providence, and he is working on those of Stonington and Baltimore to the Susquehanna.  Mr. D. Douglass, after having made the Morris Canal and the railroad from Brooklyn to Jamaica, is preparing, for his next campaign, the construction of the waterworks of New York.  Mr. Fessenden, who was the last hand on the Worcester Railroad, is to be charged with the Western and the Eastern Railroad, to the right and the left of Boston.  Mr. J. Knight, who is the principal engineer of the railroad from Baltimore to the Ohio, is seeking the means to have it cross the Alleghenies.  Mr. Canvass White, [170] who is dying, contributed to the creation of the canal from Louisville to Portland, and he most recently completed the fine canal from the Raritan to the Delaware.  Mr. H. Allen built the railroad from Charleston to Augusta.  Mr. Jervis constructed that from Carbondale to Honesdale, and today he directs a part of the great works of canalization of the State of New York.


To help the penury of men of art, which the spirit of enterprise creates in an ever increasing number, the federal government authorizes outstanding officers and topographical engineers to enter the service of companies.  It employs them directly to draft studies and research proposals, or to construct works for its own account.  This has been the fate of General Gratiot, a commandant in chief of genius, who was given the office of director general of bridges and roads.  The colonels of the topographers, Abert and Kearney, took an active part in the works of the great canal from the Chesapeake to the Ohio, of which the federal government is the chief shareholder.  Captain Turnbull directs the canal from Georgetown to Alexandria; Captain Delafield the works of the National Road, and Captain Talcott the improvement of the Hudson.  Colonel Long passes from proposal to proposal, and he studies both the line from Savannah to Memphis as well as that from Portland, Maine, to Québec and Montréal.  On their own side, architects have remade themselves engineers, so that Mr. W. Strickland of Philadelphia and Mr. Latrobe of Baltimore direct the works of new lines that are to be established between [171] the two cities.  Even simple businessmen take over responsibility for great works such as Jackson of Boston, who is in fact engineer in chief for the Lowell Railroad.


It is a splendid spectacle of a young people accomplishing a mass of communications of which the mightiest empires of Europe, with triple or quadruple the population, would be proud, within the short space of fifteen years.


What public prosperity will gain there and will continue to gain is incalculable.  Politics has no less to gain.  These multiplied and rapid lines of communication will contribute to the maintenance of the Union, even more than the balance of national representation.  When New York is no more than six or eight hours from New Orleans, not only for a wealthy class, traveling in a privileged manner,
 but for all bourgeois, for every worker, there would be no further possibility of separation.  The great distances shall have vanished, and this colossus, ten times larger than France, will maintain its unity without effort.


It is impossible for me not to point out my thoughts on Europe, and to make a rather unfavorable comparison to the great monarchies that cover it.  The partisans of the monarchical principle maintain that they have more power for the happiness and greatness of peoples, and for the progress of the human [172] race than the principle of self government that dominates the other side of the Atlantic.  For my account I am utterly committed to believe that.  But it is vital that material proofs be given if one does not wish that the opposed conviction should gain more converts.  The tree must be judged by the fruits of today.  The European governments dispose of the treasure and hands of more than 250 thousand persons, which is to say, of a population twenty times larger than that of the United States when it commenced building its system of communications.  The land that claims its concern is only four times more extensive
 than that which is currently covered by the states and organized territories.  The billions so easily raised for war, that is to destroy and kill, should not be lacking for creative enterprises.  They only need to desire it, and all the European nations will so combine their interests, will so compromise and intermingle their ideas and sentiments, that all of Europe will be like a single nation, and a European war will be regarded as a sacrilege equal to a civil war.  By postponing these useful works even longer, does not this vindicate those who feel that the cause of kings is irreconcilable with that of nations?

[P. 280] Note 16 (to page 105).


In 1836, Arkansas was effectively admitted to the rank of State.

Note 17 (to page 117)

Voting of Funds to aid the Company for the Railroad from 

New York to Lake Erie

In the session of 1836, the New York Legislature voted an advance of 3 million dollars (16,000,000 francs) to the company for the railroad from New York to Lake Erie.  The company hopes to complete its railroad with 6 million dollars, or about 168,000 francs per league.

Note 18 (to page 123)

Advances of Maryland for Public Works


In the session of 1836, the Maryland Legislature voted the sum of 8 million dollars (41,333,000 francs), of which 6 million dollars applied to have of the continuation of the railroad and the canal; the rest is divided among three works, of which one is to join Annapolis, the state capital, with the Potomac.


[281] The city of Baltimore, on its behalf, subscribed 3 million dollars for the railroad.


The State of Maryland, desiring to favor public works, did not lose sight of the interests of the treasury.  It was guaranteed by the companies an interest of 6% for its actions, and it renounced all dividends exceeding this figure.  It is more a loan with a mortgage than a subscription.

Note 19 (to page 125)

Railroad from Charleston to Cincinnati


In 1836, this railroad was authorized by the legislatures of the States of Kentucky, Tennessee, North Carolina and South Carolina.  The preparatory studies have taken place; the line was determined, and a committee was organized to pursue the affair with vigor.  This committee is presided over by Mr. Hayne, a former senator of Congress, former governor of South Carolina, one of the most distinguished men in the country.  Including two branches to Louisville and Maysville, this railroad will be 250 leagues long.


The approximate estimate that was set was raised to 11,870,000 dollars.

Note 20 (to page 125)


Georgia is involved in other more easily realizable projects.  There is the matter of improving navigation on the Savanna River or to establish a parallel canal where the navigation would otherwise be poor.  By this means, cotton that currently prefers to take the railroad from Augusta to Charleston would descend the river, stimulating the commerce of the city of Savanna.


There is a great deal of discussion in Georgia about a railroad from [282] Savanna to Macon, which would be 80 leagues long.  The company has been authorized, and as an encouragement one has given it the privilege of functioning as a bank.


They are actively working on the Georgia Railroad, which is prolonging the railroad from Charleston to Augusta to the southwest, from the banks of the Chattahoochee River.  It is to be joined to another important railroad whose construction appears decided that will be placed between the Chattahoochee and the Alabama River, and which will join the latter river at Montgomery, at the head of steam navigation.  The city of Mobile, situated close to the mouth of the Alabama, and which receives the cotton from the higher country, has subscribed 100,000 dollars for the railroad from the Chattahoochee to the Alabama.


In order for the connection by railroad and steamboat shall be complete between Boston and New Orleans, all that is lacking is a railroad between the Roanoke River and Charleston.  A first part of that line, from the Roanoke to the town of Raleigh, North Carolina, having a length of 28 leagues, was to be authorized by North Carolina.  The remnant, from Raleigh to Charleston, will form about a hundred leagues.


In observing the map of the United States, one sees that, to pass from the Atlantic to the Gulf of Mexico, one could profit from two watercourses, the Saint-Marie River and the Suwanee, which discharge one on one coast, the other on the other coast, and which, at a certain moment, approach one another very closely via the Santa Fe, one of the tributaries of the Suwanee.  Florida is a land that is generally flat; it would be easy to join these two rivers, rendered navigable, with a railroad.  There is also consideration of a canal that would be directed, once departing the Saint-Marie, along the Suwanee, then toward the town of Tallahassee.  They have been discussing these works for a long time.  After the Seminole Indians have evacuated Florida, it is likely that it will be seriously taken up.

[283] Note 21 (to page 132)


During the session of 1836, the Congress, in the course of elevating Michigan to the rank of a state, effectively transferred to Ohio the corner of territory where the mouth of the Maumee is to be found.

Note 22 (to page 133)

The Michigan Canal Begun


The State of Illinois has decisively begun at its own cost the construction of the Michigan Canal.  The dimensions appear to be necessarily very large.  It will be 37 1/2 leagues long. It is estimated to cost an average of a million a league.  The work was commenced on 4 July 1836.  The Lake will serve as the reservoir.  The maximum of entrenchment in the rock will be 8.50 meters.  The two extremities will be Chicago and near the confluence of the little Vermillion River.


The first appropriation of funds is 500,000 dollars (2,667,000 francs).

Note 23 (to page 135)

Public Works in the State of Indiana


During its 1836 session, the Legislature of Indiana voted the sum of 10 million dollars (53,300,000 francs) for public works.  The sum of 1,300,000 dollars (6,930,000 francs) will serve to complete the canalization of the Wabash River or the canal from the Wabash to Lake Erie via the Maumee; the sum of 1,400,000 dollars are allocated for the canalization of the White River, one of the tributaries of the Wabash; 3,500,000 dollars (18,667,000 francs) is for the creation of a canal, the Central Canal, that will cross the state from south to north, by Evansville, on the Ohio, to the end of the canalization of the Wabash.  The sum of 1,600,000 dollars (8,533,000 francs) are consecrated to a railroad departing New Albany, on the Ohio, [284] opposite Louisville, which will pass through Indianapolis and move toward Lake Michigan.  The sum of 1,600,000 dollars (8,533,000 francs) goes to various railroads or macadamized roads; 500,000 dollars (2,667,000 francs) are destined, in the form of subscription, to the railroad from Lawrenceburg, on the Ohio, to Indianapolis, which has been undertaken by a company.


The Central Canal will form a development of 180 leagues, including the canal from the Wabash to Lake Erie, with 30 leagues being in the State of Ohio.

Note 24 (to page 153, and to vol. 3, p. 158)

Subscription of Massachusetts to the Western Railroad


The capital of the company that has taken up this work is 2 million dollars; the estimated cost only reaches 1,600,000 dollars, including a branch of 9 leagues between Springfield and Hartford, Connecticut.


During its 1836 session, the Massachusetts Legislature subscribed for a million dollars.  The act for which this subscription was made gave the capital of the company as 3 million dollars.


It is the first time the State of Massachusetts has intervened in public works.  This decision is on its part quite a revolution in its politics.  The newspapers, in announcing it, remarked that some years before a similar proposition would have been regarded as folly and rejected with disdain or wrath.

Note 25 (to page 161)

Summary of Public Works in the United States


The six following tables offer a summary of the various public works of the United States, classified as in Letter XXII, with expenses in francs and lengths in leagues of 4000 meters.

[285] Table I:  Lines Running from East to West
Canals and railroads

       length


total cost






canals
    rail     canals    Railroads  per league

1st line:  Erie Canal


146 1/2

 65,000,000
                   262,000



various branches
101




lateral rail lines

               Albany –Schenectady

               6 1/2

      4,000,000           615,400

                  Schenectady – Utica                                   31 1/2

       8,000,000
      254,000
               Rochester – Buffalo                                    29

        3,000,000           103,000

2nd Line:  Pennsylvania Canal         111                   95,000,000                             392,300


Canal Branches


 131 1/4  

              Columbia Railroad                                         33                             19,200,000
     581,800


Portage Railroad


  14 1/4                        8,550,000
     600,000


Bald Eagle Canal                               10                         1.000,000                             100,000


Union Canal


    33

  13,870,000                             420,300

3rd Line: Baltimore & Ohio RR.

(1st part)


               34
                    16,000,000
     470,600

4th Line:  Chesapeake & Ohio 

     
Canal (1st part)

   74 3/4
                 33,000,000                             442,800

         Georgetown-Alexandria Canal              3                          2,600,000

       866,700

5th Line:  Virginia Canal                        100                       25,000,000                              250,000


Virginia Railroad

               60
                      15,000,000          250,000


Old James River Canal                      12
                   5,300,000

       441,600

6th Line:  Richelieu Canal                     4 3/4                   1.870,000

       393,700

              Prairie Railroad


                 6 1/2                             800,000            123,100






———————————————————————


Totals



  727 1/4  214 3/4  242,640,000  74,550,000

(Vol. 2, pp. 531-36)

[286] Table II:  Communications between the Valley of the Mississippi and the Saint Lawrence.






Length
    Total Cost

Canals and Railroads
       canals   rail       canals            rail             by league

Ohio Canal


     122

       22,720,000 


        186,200
Miami Canal (1st part)                  26 1/2                    5,227,000


          197,200


Ditto (2nd part)                  50 1/4                  11,000,000                                           219,000 

Wabash and Lake Erie Canal   84

        16,800,000    

          200,000

Michigan Canal

       37 1/2
        37,500,000                                       1,000,000

Pittsburgh and Erie Canal         41 1/2                    5,000,000


          120,500

Beaver and Sandy Canal             36 1/4                   7,250,000


          200,000

Mahoning Canal

       36

         7,200,000


          200,000

Dayton and Sandusky RR                        61 1/2                           10,500,000                    170,700

Welland Canal                                  11 1/4                11,040,000


          982,300

Saint Laurence Works   
        13

       20,000,000


       1,538,000

Louisville and Portland Canal     3/4
         4,053,000
                                    5.400,000





————————————————————————————


TOTALS
    459         61 1/2    147,790,000    10,500,000


(Vol. 2, pp. 537-40)

[287] Table III:  Communications along the Length of the Atlantic





Length
    Total Cost

Canals and Railroads
       canals   rail       canals            rail             by league

1st Line:  Coastal:

Raritan & Delaware Canal          17                         12,000,000

                       705,000
Delaware & Chesapeake C.           5 1/2                  14,000,000


      2,545,000

Dismal Swamp Canal
            9

            3,733,000


         323,600


& Branches

            2 1/2


2nd Line:  By Metropolises
Boston & Providence RR


17
                8,000,000                     470,600

Providence & Stonington RR


21

 8,000,000
          381,000

Amboy & Camden RR



24 1/4
              12,250,000                     505,200

Newcastle & Frenchtown RR


 6 1/2

 2,130,000
          327,700

Baltimore & Washington RR


12

 8,000,000                      750,000

Harper’s Ferry & Winchester RR

13

 2,600,000
          200,000

Fredericksburg & Richmond RR


23 3/4

 3,900,000
          164,200

Petersburg & Roanoke RR


24

 3,470,000
          144,600

Belfield Branch RR



 6                              840,000
          140,000

Norfolk & Weldon RR



31

 4,000,000
          129,000

Charleston & Augusta RR


54 3/4

 6,400,000
          116,900

Augusta & Athens RR



46

 8,250,000
          179,300

                                                                  ——————————————————————————

                                                                 34          279 1/4   29,753,000   67,840,000          

(Vol. 2, pp. 541-2)

[288] Table IV:  Communications Emanating out of Metropolises





Length
    Total Cost

Canals and Railroads
       canals   rail       canals            rail             by league

Boston & Lowell RR 

                         10 1/4 

        8,000,000          780,500

Boston & Worcester RR


           17 3/4

        6,670,000          375,800

Middlesex Canal

          12                            2,800,000                 
     233,000

New York & Patterson RR                                      6 1/4                             1,100,000          176,000

New York & Harlem RR                                          2                                    2,000,000       1,000,000

Jersey City & New Brunswick RR                        11 1/4                            1,800,000
     160,000

Brooklyn & Jamaica RR                                            5

        1,600,000          320,000

Philadelphia & Norristown RR
                            6 1/4                            2,500,000          400,000

Westchester RR                                                          3 1/2

           540,000          154,300

Philadelphia & Trenton RR

            10 1/2

        2,133,000          203,100

Baltimore $ Susquehanna

            24

        7,100,000
     295,800

Santee Canal


             9

3,470,000                                385,600

New Orleans Canal

             4
             12,000,000                             3,000,000

New Orleans & Carrolton RR


3 1/2

        2,000,000          571,400

New Orleans & 

        Lake Ponchartrain RR                   2                                                        2,300,000       1,150,000

Schenectady & Saratoga RR

              8 1/2

        1,600,000          188,200

Troy & Saratoga RR



9 3/4

        1,800.000          184,000





———————————————————————————

Totals          25             120 1/2    18,270,000     41,143,000

(Vol. 2, p. 543)

[289] Table V:  Works Built around Coal Mines





Length
    Total Cost

Canals and Railroads
       canals   rail       canals            rail             by league

Chesterfield RR


                    5 1/4                              1,050,000   
     200,000

Schuykill Canal                                     43

           16,000,000                                  372,100

Lehigh Canal


       17 1/2                       8,300,000                                  474,300

(Lateral to the Delaware)

Morris Canal                                          48 1/2                     11,000,000

      226,800

Carbondale & Honesdale RR

         6 1/2                              1,600,000              246,200

Hudson & Delaware Canal
        43                            12,600,000

       293,300

Postville & Sunbury RR


        17 3/4

      6,000,000              338,000

Philadelphia & Reading RR
                      22 3/4
                    8,000,000
       351,600

Various works near mines                                 66                                      6,000,000                90,900

                               Totals

      152         118 1/4    47,900,000      22,650,000

(Vol. 2, pp. 543-45)

[290] Table VI:  Diverse Lines






Length
    Total Cost

Canals and Railroads
       canals   rail       canals            rail             by league

Canals of New England, i.e.

Cumberland & Portland (Maine), 

Canals of Farmington, Blackstone, 

Hampshire and Hampden, and of

Hadley



        67

       10,400,000


         155,000

Canalization of the Conestogo, PA       7 1/4
         1,000,000


           95,700


          Of the Codorus
          4 1/4
Muscle Shoals Canal (Alabama)
        14                          7,000,000


          500,000

Savannah & Ogechee Canal                   6 1/2                     850,000


          130,800

Improvement of the Hudson               11 3/4
          5,000,000


          425,500

Quincy (Mass.) RR

                      1 1/4

       180,000                   144,000

Lexington & Louisville RR
                     36


     6,000,000
          166,700

Tuscumbia & Decatur RR

       18                                     3,000,000                  200,000

Rochester RR



         1 1/4

        160,000                  128,000

Buffalo & Blackrock RR


         1 1/4

          50,000                    40,000





————————————————————————————




Totals         110 3/4   69 1/2    24,250,000      12,690,000

(Vol. 2, p. 545)

[291] To arrive at the results indicated on pages 161 and following, I have not included the Virginia Canal, nor the Michigan Canal, and I have included only 6 1/2 leagues of the Saint Lawrence Canal, 15 of the railroad from Rochester to Buffalo, and 30 of that from Dayton to Sandusky.

[291] Table VII:  Summary of the Six Previous Tables.



 Length
             Total Cost

Tables
       canals          rail                    canals                    rail                 

I
   727 1/4            214  3/4                      242,640,000          74,550,000

II               459                     61 1/2                      147,790,000          10,500,000

III
     34

279 1/4                       29,733,000
       67,840,000

IV
     25                   120 1/2                        18,270,000          41,143,000

V
   152                   118 1/4

        47,900,000          22,650,000

Total    1,397 1/4            794 1/4                      486,333,000         216,683,000

Subtract  144                     105                              72,500,00            21,750,000

——————————————————————————————————————————

Balance 1,253 1/4
689 1/4 
                 413,833,000
     194,933,000

VI
   110 3/4               69 3/4                      24,250,000            12,690,000

Total        1364                  758 3/4

   438,083,000           207,623,000

  Combined          2,122 3/4


          645,706,000

(Vol. 2, p. 548)


For reason of a certain number of unimportant works, of which I was not able to get exact information, [292] I think one could place the total above 2,150 leagues and 660 million francs.

If one wished to take account of the chief works whose construction was foreseen for the last months of 1835 or in the first of 1836, including the continuation of the railroad from Baltimore to the Ohio and the Canal from the Chesapeake to the Ohio, the Virginia Canal, the railroad from New York to Lake Erie, the Michigan Canal, the public works of the State of Indiana, the railroad from Elmyra to Williamsport and the Genesee Canal, joining the public works of New York to those of Pennsylvania, the Eastern and the Western Railroads near  Boston, the remnant of the railroad from Buffalo to Rochester, the railroad from Philadelphia to Baltimore via Wilmington, those from New Haven to Hartford, from West Stockbridge to Hudson, from Lancaster to Harrisburg, from Richmond to Petersburg, and that from Alabama to the Chattahoochie, it is necessary to add about 900 leagues and 300 millions.  That would give 3050 leagues and 960 million francs.  I am not mentioning the two large railroads from New Orleans to Nashville and from Charleston to Cincinnati, which appear to me to be begun soon, and which, with some branches, will have a total of more than five hundred leagues.


So the Americans have already surpassed, through the extent of their enterprises of communications and the rapidity with which they have brought them to completion, all that has been accomplished by the peoples of Old Europe.  Almost all the works enumerated above have been accomplished in fifteen years.  England took sixty years, from 1760 to 1820, to create 1100 leagues of canals in the three parts of the United Kingdom, of which four-fifths are in England properly so-called.  The English works are in general rather short, in small dimensions, and construction of them was easy.  Some of them still are excellent.  One such is that from the Forth to the [293] Clyde, which has a depth of water of 3 meters, and of which the length is 13 1/2 leagues.  This is certainly the case with the Caledonian Canal, which crosses Great Britain from east to west.  Its entire length is no more than 23 3/4 leagues, and the canal properly so-called is only 8 1/2 leagues; the rest consists of a sequence of elongated lakes.  It is usable by frigates with 32 cannon.  The cost was 25 million francs, or about 3 million francs per league.


Having canalized their territory, the English have dedicated themselves to cover it with railroads built at great cost.  At this moment they have completed about 142 leagues of railroads, costing 105 to 110 million, at 750,000 to 800,000 per league, and there are 172 leagues of railroads in construction, which will not cost less than 220 million, at 1,300,000 per league.


Holland has many canals whose construction was very simple, because of the hydrographic conditions of the country.  The most remarkable is the one that goes from Amsterdam to Helder.  It is 20 1/4 leagues in length.  Two frigates can pass one another in it.


There are also many fine works in northern Europe to improve navigation, whether via the interior of the Jutland peninsula, or across Sweden.  Russia also possesses some grand works of interior navigation that complete the communication almost accomplished by the rivers of the Baltic on the one hand, and those of the Caspian and Black Sea on the other.


It has been a long time since France began doing public works.  The Briar Canal dates from Henry IV.  The Southern Canal was begun in 1666, and given to navigation in 1684.  Before the Revolution, many other canals were completed, including the Central Canal that joins the Saôn to the Loire.  Many others were begun, principally by the provincial estates, but they remained abandoned so long as the revolutionary torment persisted; [294] this was the case with the Rhône Canal, or even more with that from the Saône or Rhine via the Doubs and the Ill; the Burgundy Canal, which joins the Saône to the Seine via the Yonne; the canal of Nivernais, which joins the Loire at the Yonne, the Somme Canal, which follows the river of that name and connects it to the Oise.  The Empire continued those works that had been begun, and it began some new ones, including the Saint-Quentin Canal properly so-called, that from Nantes to Brest, destined to supply our primary military arsenal; the Canal of the Ourcq, those of Cher (now of Berry), of Blavet (from Pontivy to Lorient), of the Ille and Rance (from the Ocean to the Channel) and some other smaller works, such as the canals from Mons to Condé, Saint-Denis, Saint Martin.  In 1814, the failure of our arms led again to the cessation of the works.  The Restoration feebly resumed them through 1821.  In 1821 and 1822, markets were established with the companies to complete lines already begun and a few others (the canal parallel with the Loire, the navigation of the Isle, of the Oise, etc.), 15 lines in all.  These markets, unfavorable to the treasury, loaded with considerable interest, unfavorable to commerce, on which they had to pay elevated tolls, procured the sum of 128,600,000 francs.  


Unfortunately the estimates presented to the Chambers were prepared in extreme haste.  New projects had not been studied.  The works were pursued weakly.  All the schedules for time and money were exceeded.  At the end of 1833, only two lines had been completed, specifically, the canal from Aire to the Bassée (10 1/4 leagues) that a company had undertaken on its own responsibility, and works of little importance to improve the Tarn
 between Gaillac and Alby (8 leagues).  At the same time, there were three years when [295] the loans of 1821 and 1822 had been exhausted and the works were continued at the expense of the treasury, by means of annual appropriations. 


The Law of 27 June 1833 distributed the sum of 93 million francs among interior navigation, roads, lighthouses and monuments.  Rivers and canals had 41 million for their part.


Currently the works are reaching completion; most of the lines have been given over to navigation.  All of them will be completed in 1837.


Here is the detail on their extent and cost as of 31 December 1835:

Title 



Length


      Total cost

of the Works

          in leagues                                         as of




        of 4000 meters                        31 December 1835

Rhône-Rhine Canal                 87 1/4                                27,334,068

Somme Canal

   39  1/4

           11,145,545

Ardennes Canal

   26  1/4

           14,030,142

Bourgogne Canal 

   60  1/2

           51,211,158

Berry Canal


   80


           17,321,360

Loire Canal
   

   49  1/2

           23,542,016

Nantes-Brest Canal                 93  1/2

           42,547,234

Ille/Rance Canal

    21 1/4

           13,823,364

Blavet Canal


    15



 4,929,106

Nivernais Canal

    44



25,145,949



Arles/Bouc Canal

    11 3/4


11,102,391

Opening of the Isle

    36  1/4


  4,622,685

Opening of the Oise

    34  1/2


  5,074,717

                                            ————————————————————




Total     598 1/2 

          251,829,735


A bit more than 17 million of the funds of the Law of 1833 remain to be distributed.  Conceding that they will suffice to [296] complete the works begun, the total expenditure will be about 269 million, which is 430,000 francs per league.


These canals have already produced notable results.  Hence, on the canal from the Rhône to the Rhine, above Besançon, where the commercial movement is less active than in the lower part, passage has been given in 1833 to 1600 boats or rafts, and 2180 in 1834.  In the Burgundy Canal, the following traffic:

1834 1835

At Dijon


825


2,324

At the point of division
227


1,388


The receipts of the mentioned canal follow a progression no less rapidly rising.  They were:


In 1833, about
171,661 francs


In 1834, about
211,530 


In 1835, about
571,840


To complete the roster of the artificial navigation of France, it is necessary to add the following to the works cited above:

Canal of Saint-Quentin


23 1/4 leagues


of Briare, Loing and Orléans
45 1/4 


of the Center



29 1/4

of the South



61


of the Ourcq 



23 1/2
Small canals of the littoral of the 


Mediterranean


52 3/4
Various small, isolated canals, such as


those of the Ruche, Givors, Vauban, 


Brouage, Saint-Denis, and works 


on the Tarn



33








————————




Total

          342

[297] By adding the 15 leagues of the canal from Roanne to Degoin, and the 16 1/2 leagues of the canal from the Sambre to the Oise, momentarily forgetting the portions completed in various canals, such as that of the Salines, this figure rises 




400 leagues

The general total of artificial river 

navigation





998 


In addition we have river 

navigation of which the total can 

be estimated at


         
         1,800







———————

This gives a definitive total of 

navigation a length of 

         
        2,798

So far as communication on land goes, as of 1 January 1836, of royal roads we possess:


Routes in a state of use
6,129 leagues


Routes to be repaired
1,559


Routes lacking

   947






————

Total of royal roads


8,635       8,633 leagues

Analogous classification of departmental routes produces:


Routes in a state of use
5,500 leagues


Routes to repair

1,200


Gaps



2,800






————






9,500

Total of royal and departmental

 Roads




18,135 leagues

Concerning railroads, currently in France we only have what extends from Lyons to Roanne, a total of 38 leagues; the Épinac Railroad, which has 6 1/2 leagues, and a few other small ones, which raise the sum total of railroads in France to barely 50 leagues.

[298] In summary, there are few countries in the world that would be capable of showing the same extent of communications as France.  Still, much remains to be done, even to enjoy what we have already done.

Our canals have been well conceived and well constructed.  Most of them offer a cross-section more generous than that of ordinary canals in England and America, at least double.  They have water all year due to reservoirs that were built at great cost.  Once our canals are completed, we have only accomplished half of our task, since they feed into rivers that are not navigable in the summer.  Hence the Southern Canal ends at the Garonne at Toulouse, and the navigation of this river is only regular 50 leagues lower, at Castets near Langon.  The Berry Canal, those of Nivernais, the Center, of Briare, of Orléans, abut into the Loire at various points, all a distance from the tributary of the Maine. And it is only there that the river offers a depth of water that is always adequate.  The idea of Henry IV and Louis XIV to join together two by two the three seas that bathe France to the north, the west and the south has finally been realized, but the juncture, rather than being permanent, which demands the development of commercial relations, is uncertain and interrupted.  Until the time that our canals are well-furnished with water and our rivers improved, the continuity of the great lines will not exist anywhere except on paper, and all transportation that require regularity will be affected by goods wagons.  No one will rely on navigation for objects that can take six months in transit, and our roads continue to be blocked by enormous wagons.  We have done well with our laws regulating cartage, but they are incapable of being applied and are not applied at all.  The best law, the sole good one in this matter, would be that which provides to navigation of the territory.  The administration has not made known proposals for works to apply to our rivers, although excellent studies have been made [299] on a parallel canal to the Rhône, for example, and interesting works have already been begun on the Rhine.  It appears that they will cost at least 200 million.

That is not all.  Our 18,135 leagues of routes are not all usable.  There are gaps to fill in our royal roads, great stretches to repair; the sum necessary to bring them all into a state of use is evaluated as follows:

Gaps


75,038,687 francs

Routes to repair
56,915,881




———————

Total

            131,954, 568 

The departments will have to pay out at least an equal sum for departmental roads, not mentioning the sums demanded by the local roads, which will have to be dedicated to them by virtue of the Law of 1836.

So that the viability of the territory should be complete, it is necessary to join railroads to the canals and roads.  The studies taken up in virtue of the Law of 27 June 1833 have been finished, and there is no longer reason to fear that we will discover the misconceptions for the railroads that plagued our projects for canals.  Levels have been established for a length of 2,318 leagues.  The total length of the projects studied is 1,250 leagues, estimated at 908 millions, which is 730,000 francs per league.  If there is a problem with their execution at state expense, one could reduce the number of lines studied, or at least abandon most branches to companies that, with the exception of some particular cases, certainly prefer them to main lines.  The sole railroads that the state could ever have to undertake, supposing that [300] no grand line would be surrendered to companies, would be the following:

From Paris to Le Havre, via Rouen

55  leagues

------ to Lille





58 3/4
Branch from Valenciennes (Belgian


route) 





19

Branch from Calais (English route)

33

From Paris to Lyon and Marseilles
          219

                     to Strasbourg


          116 1/2

         to Bordeaux


          154

Branch from Bayonne (Spanish route)          
56

----------from Nantes




35







——————


Total




         746 1/4 leagues

At the rate of 800,000 francs per league, the cost of the system would be about 597 millions.

In summary, to complete the viability of the territory, the required sum requested would be:
Lines of navigation



200 millions

Roads





132

Railroads




597







————

Total





929 millions

At the rate of 50 millions per year, the completion of these works would require between 18 and 20 years.  

Fifty millions a year is a great deal.  But if disarmament could finally be effective, it would be an easy matter to accomplish it without increasing public expenses.  Wouldn’t there be a case for borrowing, if all other resources are lacking?  If one raises hopes too much that the sources for public revenues, made larger by the completion of these works, will produce on their own a surplus of forty [301] million, this would be the continuing interest on a loan of a billion. If one seriously tried to find this fifty million every year, this would be the place to ask once more whether the 50 millions of amortization set at 5% and which remain without use because five percent is above par, wouldn’t find better use in this vast enterprise?

Another means presents itself.  Through the savings banks we have organized a new sort of compulsion, which is the compulsion to save.  When these excellent institutions have spread, one foresees with praiseworthy solicitude that they will deliver to the treasury a regular sum of 50 millions, and perhaps more.  The state cannot refuse the funds.  The obligation and interest of the government commands it to become the depositor and guarantor of the savings of the greatest number.  And once in the coffers, what could it do if not use this as a loan at 4% and apply it as much as possible to productive expenses.

The financial difficulties opposing the completion of a thorough system of communications in France will be easy to eliminate.  It is also certain that men, both leaders and workers, will not lose as a result of investing these millions in the project.  While the state is regards itself as capable to do for the whole what the departments and communes do for parts,
 it will find among the engineers an admirable lever, and in the ranks of its army an inexhaustible force.  There is no enterprise, no matter how great, that France cannot overcome by the number, capacity and devotion of its engineers, as well as by its material resources.  France has the [302] engineers in a large enough number to cover the whole world with roads, canals and railroads.  Thanks to its system of centralization, of which the École Polytechnique is one of its products, it has five hundred bridge and road engineers.  It also has a hundred engineers of mines, four hundred outstanding officers, and six hundred officers of artillery and general staff, all in a situation to take an active part in the most difficult works.  It is certain that if France decides to apply to its own territory the energy, the activity and the high intelligence of which it demonstrated when it sought to conquer Europe, if it is ready to consecrate half the treasure it wasted in that attempt in its own soil, it is permitted to believe that the palm for material improvements will not remain long with our happy overseas neighbors and our spores in America.

It is necessary to say that if, in France, we desire to have our grand communications completed promptly and cheaply, two measures must be adopted in advance:

1. It is indispensable to alter the regulations of administration that fix the procedure for paying engineers for completing works.

2. It is no less necessary to modify the education of engineers.  It is good to be full of probity and zeal, and to possess advanced mathematical and mechanical knowledge, but one will never advance to the best possible use of a specific fund or of a line of communication already established, nor to make the best use of time, if one is a stranger to practice of commercial affairs.  Yet this is a point that is completely neglected in the education of our engineers.  It is necessary that the teaching in practical schools and at the École polytechnique really need to be revised.  It is inconceivable, for example, that at the latter school, which furnishes the government with [303] the men by whose hands it accomplishes the most important material enterprises, that political economy, that is, the science of material interests, is not being taught.

It is also time to modify the administrative control of our canals so that they become as useful as they can be.

In Europe, the small states continue to teach lessons to the great powers.  On 1 May 1834, a law was promulgated as follows by the Belgian government:

Article I:  A system of railroads shall be established throughout the Kingdom, having Malines as its central point, and moving to the east, in the direction of the Prussian border, via Louvain, Liège and Verviers; to the north toward Antwerp; to the west toward Ostend, via Termonde, Ghent and Bruges, and toward the border of France via Hainaut.  

Article II: The completion will be done at the expense of the public treasury, and by the resources of the government.

Overlooking the line from Brussels to border of France, which is delayed until it can be agreed upon with the French government, the entire system will be completed in 1838.  The works were conceived in a very simple style, and it is estimated that 45 millions will suffice to achieve the three lines to the east, the west and the south, covering 74 leagues; that would be 600,000 francs per league.  The 11 leagues from Antwerp to Brussels cost, including materials, 3,373,000 francs, or 306,000 francs per league.  In the first four months, the line from Antwerp to Brussels has carried 430,000 passengers.  Previously public carriages had only carried 75,000 per year.

The Belgian government proposes a branch from Ghent to Lille, which, with the line from Brussels to Valenciennes, will bring the total development if its [304] railroads to about 115 leagues.  It is as if France had begun a thousand leagues.

No one needs to be surprised by this fact, when at this moment public works completed or in construction in America have almost the same length as what has been done over the last two centuries by all the powers of Europe together.

One may evaluate thus the public works completed or in construction in the various European states:

States



Canals

Railroads




In leagues of 4,000 m.
In leagues of 4,000 m.

England


1,100


313

France



   998


  50

Belgium


   115


  74

Other states


   400


  50





—————————————

Total



2,613


487

General total for Europe



3,100

                     For the United States


3,050



[304] Note 26 (to page 171)

On the means of Travel in the United States

In the United States, one may not travel with the mails.  It is necessary to go in a carriage with everyone else, or like everyone else.  The [305] system of equality is absolute in this regard.  There are not, as in France, several compartments in the same vehicle, or, as with the English, places inside and places outside.  American carriages are normally for nine places, limited in size and badly cushioned.


Those who do not wish to travel by carriage are obliged to limited journeys in their own carriages and with their own horses.  Wealthy planters of the South frequently use this way.


Today, in some parts of the North, during the good season, it is rather common to rent a carriage called an extra for oneself and family.  Then for two or three persons one has a carriage with nine places.  It is still a mode of transportation that is uncomfortable and slow.  

[305] Note 27 (to page 171)

On the Political Influence of Railroads

Before the railroads and steamboats, the sole means of communication in use in the United States were stages, which moved with a speed of two leagues (8000 meters) an hour.  Today, in France, the average speed of public carriages surpasses this figure by very little.  The mail-post, which only carries a very small number of passengers, attains the speed of 3 1/2 to 4 leagues an hour, and it is a mode of transportation that is only available for a very small number of persons.  A railroad needs to be little improved to travel with an average speed of 6 leagues an hour, in other words three times faster than that of French and American carriages.  On this account, by means of railroads, a country nine times larger than France finds itself, so far as communication [306] goes, in the same situation as current-day France deprived of railroads.  Supposing a speed of 10 leagues an hour, which is quintuple that of ordinary carriages, the relation of one to nine changes to one to twenty-five:  the relationships of people and things accelerate in the same proportion, which is to say that a territory four and a half times larger than Western Europe and five times as large as the portion of the United States occupied by the 27 states or territories organized on 1 July 1836 could be administered as rapidly and easily as France today.

� See note 16 at the end of this volume.


� See letter XIV, volume 1.


� This is the name of the machine that separates the seeds from the cotton with which it is mixed, and that would otherwise removed only with difficulty by the human hand.


� This inconvenience would be lessened, at least in ordinary winters, by ice-breaker steamboats.


� The East River is actually an arm of the sea between terra firma and Long Island.


� At New York, and in general all along the Atlantic coast to Florida, the tide is between 1 meter 50 centimeters to 2 meters.  It is considerably higher to the north:  at Boston, it is 3 meters 50 centimeters; on the coasts of Nova Scotia and New Brunswick, on the Bay of Fundy, it is 10, 15, even 20 meters.  At Brest it is 7 meters; at Saint-Malo 13 meters, 14 meters at Granville.


� One knows that Anglo-Americans are always dedicated to fishing for whales.  The tonnage of their ships amounts to 130,000 tons.


� In 1792, the State of New York chartered two companies [113] of which one proposed to join the Hudson and the Mohawk at Lake Seneca and at Lake Ontario, while the other proposed to make a similar juncture between the Hudson and Lake Champlain (one was the Western and the other the Northern Inland Lock Navigation Company).  These companies did works of little importance.


� This was by Mr. Baldwin, father of Mr. L. Baldwin, today [114] one of the ablest engineers in the United States, who constructed the closed harbor of Charleston, near Boston, and that of Norfolk.


� The growth of New York is increasingly rapid.  From 1830 to 1835, the total population has grown from 203,000 to 270,000.


� The course of the water is 12 meters wide and 1.20 meters deep.  The locks there are 27.45 meters long and 3.66 meters wide.  The Languedoc Canal has a width of 20 meters and 2 meters depth, with locks 35 meters long and 11 meters wide on average, and 5.20 meters minimum.  The Burgundy Canal is 13 meters wide and 1.60 deep; the locks are 30 meters long and 5.20 wide.  The Berry Canal, one of our narrow canals, is 10 meters wide and 1.50 deep, with locks 30.46 meters long and 2.70 meters wide.  Most English canals barely achieve the dimensions of the Berry Canal. 


� The Legislature of the State of New York has authorized it under the express condition that it will transport only passengers and their personal baggage.  Despite this restrictive clause, when the subscription was open to fund it, seven times the capital was subscribed.  The requested capital was for $2,000,000, and subscriptions rose to $14,000,000.


� See note 17 at the end of the volume.


� The maximum pitch currently authorized by the Administration des ponts et chaussées (Administration of Bridges and Roads) is 1/200.  In the study of mainlines carried out in France at state expense, one has generally held to 1/333.  This is also the maximum adopted on the fine railroad from London to Birmingham.  The pitch of the railroad from Paris to Saint-German does not exceed 1/1000.


� It is rather the canalization of the river, One moves along the riverbed, scooped out on the sides, rather than along a canal properly so-called.  This system is often used in the United States.


� Not including the interest of the loans contracted for the public works.


� See note 18 at the end of this volume.


� See note 19 at the end of this volume.


� See note 20 at the end of this volume.


� It is 19.50 meters wide at the water line, 1.80 meters deep.  The locks are 36.50 meters long and 20 meters wide.  It is supposed to be usable by lake sloops.


� They follow the Pleine River.


� The system of these donations in favor of public works consists generally of dividing the land on the right and left of the line of the canal into sections of a mile (1609 meters) length and five miles (2 leagues) deep. Of two sections on the same side the recipient takes one; the other remains the property of the United States.  They do the same operation on each bank.  Further, it sometimes happens that Congress gives the choice of a certain number of acres in the federal domain situation in their territory to states doing public works.


� There is no one who, on glancing at a map of the United States, is not struck by the frontiers made with straight lines, perpendicular to one another, terminating one or several sides of most states.  This system of limiting a territory by meridians and parallels is absurd. It demands an infinite quantity of geodesic labors that have not been done and will not be done for a long time.  The meridians and parallels might serve to divide the heavens, but for land there are no frontiers as reasonable as the course of rivers or the watershed of mountain chains. 


� See note 21 at the end of this volume.


� See note 22 at the end of this volume.


� See note 23 at the end of this volume.


� See above, page 118.


� Letter XXI.


� It is 15.22 meters wide at the bottom, with the width at the waterline varying with the height of the Ohio.  At the ground level, the canal, which is very deep (12.75 meters) is 61 meters wide.  The locks, of which there are three, are 55.40 meters by 15.22 meters, The Mediterranean is the only one of all the steamboats of the West that cannot pass it.


� The locks will be 61 meters long and 16.70 meters wide.  The canal will have a width of 42.50 meters and a depth of 3 meters.  The locks of the Caledonian Canal are 52.40 meters long and 12.20 meters wide.  The canal itself is 37 meters wide and 6.80 meters deep.  The Amsterdam Canal at Helder is 38 meters wide and 6.20 deep.


� It is 18 to 22 meters wide and 2 meters deep.  It has two hauling paths.  The locks there are well-constructed and rapid to use.


� This aversion of the Philadelphians has given rise to a railroad project, the West-Philadelphia Railroad, which will shun the steep incline and rejoin the Columbia Railroad at a distance of four leagues near Philadelphia.  The incline will be distributed over the entire distance, which will produce an average incline of about 1%, of which experience shows there are no grounds for worry. 


� It is rather curious that this fever is everywhere dominant outside the centers of population and after the setting of the sun.  Around Charleston, every white passing the night in the countryside is almost certain to catch the fever.  One is little exposed to it if he remains in town.  This malady differs completely in this regard from the Yellow Fever, which is ordinarily found where the population is concentrated. When New Orleans is infested, there is no peril a quarter-league away from there.


� It will be easy to create a branch from Columbia to the railroad from Charleston to Augusta; it is being planned.


� See note 24 at the end of this volume.


� This railroad does not end directly at Pottsville; it branches off at to a pace near that town, on the Mount Carbon Railway.


� See note 27 at the end of this volume.


� The right of the federal government to intervene in public works is contested, not because it is a government, but because it is held that the Constitution does not formally recognize this right.  In particular states, the doctrine of intervention of the local government in public works is not at issue.


� On many canals constructed by companies, and some of those by the states, locks are half in stone, half in wood.  These composite locks are economical, easy to repair, and can [164] usefully be used anywhere.  There are many locks entirely of wood.


� I am not speaking here about the inclines used in mountain railroads, which are stronger than the most intense Russian mountains. When one wishes to put a railroad in mountainous regions, it is very hard to avoid severe inclines.  There is much more advantage, considering traction, to construct a series of inclines to be made by a portion of the track near the lower level than to distribute the incline uniformly throughout the line. 


� The Schuykill Bridge at Philadelphia has 92.75 meters on a single arch.


� At this moment, Mr. Wright, despite his 65 years, directs all at once, personally, the railroad from Harlem to New York; the great railroad from New York to Lake Erie; the great link by canal and railroad, from the James River to Kanawha, Virginia; the works on the Saint Lawrence in Upper Canada, three hundred leagues to the north, and finally the railroad from Havana to Guines, on the island of Cuba.  All these works together make a total development of 380 leagues.  The most distinguished American engineers always have several works under their direction at one time, but a lesser number.  One sees that they gather around themselves, as much as possible, instructed and intelligent collaborators who take over a large part of the trouble.


� See note 26 at the end of this volume.


� See note 27 at the end of this volume.


� Including all of northern Europe and all the lands west of the Urals.


� Eight hundred thousand francs were allotted for these works that were not included in the 128,600,000 francs mentioned above.


� One may estimate between 70 or 80 millions as the annual sum that will be consecrated by the departments and communes to departmental and local communication under the command of the new law on local connections.


� See volume 3, note 7.


� See volume 3, note 13.
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