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Sketch of the Civil Engineering of North America
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PREFACE

Having at various times heard much to interest
and surprise me respecting the engineering works
of America, and having been unable to meet with
any publication containing satisfactory information
regarding them, I resolved to take advantage of a
short interval of professional leisure, to examine
the subject for myself.

In a tour of about three months I visited
Upper and Lower Canada, and the most interest-
ing parts of the United States of America, and
endeavoured, throughout, to direct my attention to
those objects which are of greatest importance to
a Civil-Engineer. My observation embraced many
of the principal Sea-ports. and navigable Rivers;
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two of the Great Lakes, the principal Canals, Rail-
roads, Bridges, and other means of communication,
and the most remarkable of the works for supply-
ing the cities with water. The Steam-navigation
of those countries, and the system of Lighthouses
established along their coasts, also came incident-
ally under my notice, as well as some other points
of more or less interest and importance.

I was well aware, before leaving this country,
that a field so extensive and varied could not be
fully examined in so limited a period; but this
rapid tour, though it has not afforded that full
measure of information upon many points of in-
quiry, which, had my time permitted, it would have
been my endeavour to procure, has fully answered
my purpose, by giving me a general view of the
state of Civil-Engineering in America.

Having in the course of this journey seen a good
deal that was entirely new to me, I have been in-
duced to lay before my professional brethren the
information thus obtained. It is true that Civil-
Engineering, as practised in America, is not always
applicable to the circumstances of Europe; but
still the modifications to which it is subject in a
new country may prove useful, by suggesting va-
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rious methods of working, adapted to local circum-
stances or limited funds.

The object, however, of this brief sketeh is not
to satisfy the curiosity of Engineers in England;
but rather to stimulate others, who may have
it in their power, not only to examine more tho-
roughly the ground here gone over, but to ex-
tend their researches to other parts of the coun-
try, which my limited time did not permit me to
visit. Judging from the attentions shewn me by all
classes of persons in America, and their readiness
to communicate freely every kind of information, I
feel certain that any such extended engineering
tour would be attended with no less pleasure than

interest.

It is impossible to acknowledge in suitable terms
the kindness experienced by me while in America.
I had the honour of seeing the Earl of Gosford at
Quebec, and received from his Lordship repeated
offices of kindness during my stay in Canada. At
Washington I had the honour of being presented
to Mr Van Buren, the President of the United
States, who afforded me every facility in prosecu-
ting the object of my journey. To Mr Poinsett.
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the Secretary at War, and Mr Pleasonton, one of
the Auditors of the Treasury, I am much indebted
for attentions received from them in their official
capacities. At Pittsburg, much kindness was shewn
me by Judge Baldwin ; and, in the course of my
journey, I profited on many occasions by the good
offices of Professor Hare, Professor Bache, Mr
Strickland, Mr Walter, and Mr Keating, at Phila-
delphia; Professor Webster at Boston ; Professor
Silliman at Newhaven ; Dr Francis, Dr Wilks, Mr
Pitcairn, and Mr Redfield, at New York; and Ge-
neral Van Rensselaer, the Patroon, at Albany.

It is unnecessary here to mention the names of
the Civil-Engineers to whom I was introduced in
America, as occasions will occur in the following
pages, to acknowledge the pleasure derived from
their acquaintance, and their liberality in affording
me information regarding the works under their
care.

DAVID STEVENSON

EpinsurcH, July 1838.



CONTENTS.

CHAP. I.—HaRrBoURs.

Paar
Natural facilities for the formation of Harbours on the American

Coast—Tides—Construction of Quays, and Jetties—Cranes
—Graving Docks—Screw Docks—Hydraulic Docks—Land-
ing Slips, &c.—New York—Boston—Philadelphia—Balti-
more— Charleston — New Orleans —Quehce — Montreal —
Halifax, s ; i ; : ¥ 17-47

CHAP. II.—Lake NavicaTion.

Great Western Lakes—Ontario—Erie—Huron—Michigan—Su-
perior—Welland Canal—Lake Harbours—Construction of
Piers, Break-waters, &c.—Buffalo—Erie—Oswego—Toronto
—Kingston—Vessels employed in Lake Navigation—Violent
Effects of Storms on the Lakes—Ice on the Lakes—Effects
of Ice on the Climate—Lake Champlain, . 8 : 48-74

CHAP. III.—River Navication

The sizes and courses of the North American Rivers influenced
by the Alleghany and Rocky Mountains—Rivers flowing
into the Pacific Ocean—Rivers flowing into the Gulf of St
Lawrence—River St Lawrence—Lakes, Rapids, and Islands
on the River—Lachine Canal—St Lawrence Canal—The
Ottowa—Rideau Canal—Towing vessels on the St Lawrence
—Tides—Freshets—Pilots, &c.—Rivers rising on the ecast of
the Alleghany Mountains. and flowing into the Atlantic



Xii CONTENTS.

PAGE
QOcean, and north-east corner of the Gulf of Mexico—The
Connecticut—Hudson—Delaware—Susquehanna—Patapsco
—Potomac, &ec.—Mississippi and its tributaries—The Yazoo
—Ohio—Red River— Arkansas—White River—St Francis—
Missouri—Illinois, &c.—State of the Navigation—* Snags,”
¢« Planters,” ‘ Sawyers,” and “ Rafts”—Construction of
Vessel for removing ““Snags,” &e. . " i ‘ 75-116

CHAP. 1V.—StEAM NAVIGATION.

Introduction of Steam Navigation into the United States—Dif-
ference between the Steam Navigation of America and that
of Europe—Three classes of Stcamers employed in America
—Eastern Water, Western Water, and Lake Steamers—Cha-
racteristics of these different classes—Steamers on the Hudson
—Dimensions of the ‘“ Rochester”—Construction of the Hulls
of the American Vessels—Arrangement of the Cabins—Engine
Framing—Engines—Beams—Mode of Steering—Rudder—
Sea-Boats—Dimensions of the ¢ Naragansett” —Cubins—
Engines—Paddle-Wheels—Boilers—Maximum speed of the
‘“ Rochester"—Power of the Engines—Mississippi Steamers—
Their arrangement—Engines—Boilers—Lake Steamers—St
Lawrence Steamers—Explosions of Steam-Boilers—Table of
the Dimensions of several American Steamers, 116-169

CHAP. V.—FueL anD MATERIALS.

Fuel used in Steam-Engines and for domestic purposes—Wood
—Bituminous Coal—Anthracite Coal—Pennsylvanian Coal-
mines—Boilers for the combustion of Anthracite Coal—
Building Materials—Brick—Marble—Marble-quarries of New
England and Pennsylvania—Granite—Timber—Mode of con-
ducting the “ Timber Trade”—¢ Booms”—Rafts on the St
Lawrence, and on the Rhine—Woods chiefly used in America
—Live Oak—White Oak—Cedar—Locust—Pine—‘“Shingles”
—Dimensions of American Forest Trees, . . 170-184



CONTENTS. X111

CHAP VI —Canats.
Paoe
Internal Improvements of North America—Great extent of the

Canals and Railways—Introduction of Canals into the United
States and Canada—Great length of the American Canals—
Small area of their Cross Sections—North Holland Ship Canal
—Difference between American and British works—Use of
wood very general in America— Wooden Canal-Locks,
Aqueducts, &c.—Artificial navigation of the country stopped
by ice—Tolls levied, and mode of travelling on the American
Canals—Means used in America for forming water-communi-
cations—Slackwater navigation on the River Schuylkill, &ec.
—Construction of Dams, Canals—Locks—Erie Canal—Canal
Basin at Albany—Morris Canal—Inclined Planes for Canal
lifts, &e. . : : 3 . ; 185-214

CHAP. VII.—Roabs.

Roads not suitable as 2 means of communication in America—
Condition of the American Roads—‘“ Corduroy Roads"—Road
from Pittsburg to Erie—New England Roads—The ““National
Road”—The ‘ Macadamized Road”—City Roads—Cause-
waying or Pitching— Brick Pavements—Macadamizing—
Tesselated wooden Pavements used in New York and in St
Petersburgh, g 5 : = Z 2156-222

CHAP. VIII.—BribcEs.

Great Extent of many of the American Bridges—Different Con-
structions adopted in America—Bridges over the Delaware
at Trenton, the Schuylkill at Philadelphia, the Susquehanna
at Columbia, the Rapids at the Falls of Niagara, &c.—
Town’s “ Patent Lattice Bridge”—Long’s ‘* Patent Truss
Bridge,” . : . . : : 223-236



Xiv CONTENTS,

PAae

CHAP. IX.—RaiLways.

Buropean Railways—Introduction of Railways into the United
States—The European cuustruction of Railways unsuitable
for America—Attempts of the American Kngineers to con-
struct a Railway not likely to be affected by frost—Construc-
tions of the Boston and Lowell, New York and Paterson, Sa-
satoga and Schencetady, Newcastle and Frenchtown, Phila-
delphia and Columbia, Boston and Providencc, Pliladelphia
and Norristown, New York and Haerlem, Buffulo and Nia-
gara, Camnden and Amboy, Brooklyn and Jamaica, and the
Charleston and Augusta, Railroads—Rails, Chairs, Blocks,
and Sleepers, used in the United States—Original Cost of
American Railways—Expense of upholding them—Power
cmployed on the American Railways—Horse-power—Loco-
motive Engines—Locomotive Engine Works in the Unpited
States—Construction of the Engines—Guard used in America
—Fuel—Engine for burning Anthracite Coal—Stationary En-
gines—Description of the Stationary Engines, Inclined Planes,
and other works on the Alleghany Railway—Railway from
Lake Champlain to the St Lawrepnce in Canada, 237-277

CHAP. X.—Water-Wogks,

rairmount Water-works at Philadelphia—Construction of the
Dam over the River Schuylkill—Pumps and Water-wheels—
Reservoirs, &c.—The Water-works of Richmond in Virginia
—Pittsburg—Montreal—Cincinnatti—Albany—Troy—Wells
for supplying New York and Boston—Dlan for improving the
supply of Water for New York, &c. , 3 . 278-296

CHAP XI.—LiGHTHOUSES,

Parts of the United States in which Lighthouses have been erect-
ed—Great extent of coast under the superintendence of the
Lighthouse Establishment—The uncultivated state of a great
part of the country, and the attacks of Indians a bar to the
establishment of Lights on the coast—Introduction of Sea
Lights in America—Description of the present establishment



CONTENTS XV

Paoax
—Number of Lighthouses, Floating Lights, and Buoys—An-

nual Expenditure—Management—Superintendents—Light-
Keepers—Supplies of Stores, &c,—Lighting Apparatus—Dis-
tinctions of Lights—Communication on the subject from
Stephen Pleasonton, Esq,, Fifth Auditor of the Treasury, 296-308

CHAP. XII
House-mMoving, . % . . . . . g 809-316

Nore oN THeE ManuracTORIES AT LOoWELL, . 5 : 317-320



Sketch of the
Civil Engineering
of North America

Comprising Remarks on the Harbours,
River and Lake Navigation,
Lighthouses, Steam-Navigation,
Water-Works, Canals,

Roads, Railways, Bridges,
and Other Works in that Country

DAVID STEVENSON



