The First Generation of Marine Engines in
Central Canadian Steamers, 1809-1837'

Walter Lewis

It seems as if God, admitting Man in participation of divine Omnip-
otence, had given him an element of his own, and said, "Go! take thou
this as this command, with it thou shalt traverse every sea, thou shalt
neither wait for winds, nor dread the storm; thy power shall exceed my
power, thy element vanquish my elements, the most intricate channels
shalt thou explore unaided by me"... The discovery of the Copernican
system, the invention of the Press, the application of the Steam-Engine
to the purposes of navigation, are epochs engraved on the tablets of
eternity.’

With due allowance for hyperbole, Hugh Richardson's stirring cry captures the captain's
sense of standing at the threshold of a new era in human history. Across that threshold,
he fervently believed, lay great profits for those who seized the opportunities presented
by marine applications of the steam engine.

From the rather different perspective of an economic historian, the substitution
of steam power for the vagaries of water, wind and muscle lies at the heart of the
spectacular productivity growth of the Industrial Revolution.’ In North America, the
technological advances of steam were channelled into the integration of regional and
national markets using steamboats and, a generation or more later, railways." A key
element in both the Industrial and Transportation Revolutions was the constant innovation
of the firms producing steam and, in particular, marine engines.

The "Steam Revolution" in North America began on the Hudson River in the
spring of 1807." Two years later it arrived on the middle St. Lawrence, where John
Molson and his partners launched 4ccommodation.” Two more years would pass before
the launch of the first steamboat on the Mississippi River system, four before commercial
steam navigation began in British and European waters, and eight years before Frontenac
and Ontario began serving ports on the Great Lakes.’

While the study of steam navigation is relatively well served in many regions, in
general marine engineering is poorly understood. There are few general studies, the best
surviving examples of the early engines are under water and most of the critical work of
fine tuning the basic principles was done in the era before each alteration was an excuse
for a trip to the patent office.” The best studies of marine engines deal with the massive
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power plants of ocean steamships and the dangerous experiments with high pressure steam
in shallow-draft Mississippi steamers. Although these surveys draw attention to the single-
cylinder, low-pressure, walking-beam engine, it is often simply to comment on the curious
survival of a technological dinosaur.’

Canadian references to marine engineering in the first half of the nineteenth
century first emerged in the context of business history and tended to take the technology
for granted. Gerald Tulchinsky, George Wilson and Bruce Parker touch on the linkages
between steamboat construction and the engine founding trades.” By contrast, most
histories of Canadian engineering favour the civil and mining engineer or indulge the
national passion for railway history." Students of the iron and steel trades have
concentrated on production at ironworks like Saint-Maurice and Normandale or on the
production of consumer goods.”

The most effective Canadian approaches to the engine founding trades have been
unpublished studies by Larry McNally, Kenneth Lewis and David McGee. While McNally
addresses some key questions regarding locational factors, inputs, markets, labour and
capital, his concentration on Montréal foundries leaves the limits of that city's "metropoli-
tan dominance" of the trade unclear. By approaching the subject from a broader market
perspective, we may better focus on this relationship.” Kenneth Lewis also raises
questions about Montreal's competition with American and Great Lakes foundries, and
the American and British origins of the firms." McGee's study is far more ambitious and
seeks to understand the entire history of Canadian marine engineering within the context
of network theory, the essential insight that technical systems are composed of and
interact with "an endless assortment of natural, social, economic and political elements.""

This paper has emerged from a larger investigation of the introduction of steam
navigation on the Great Lakes. It encompasses the geography and "politics" of the trade,
the people involved, as well as the technology which defined it. The technology,
particularly the engines, had a significant impact on capital and operating costs, labour
recruitment, the competitive position of vessels, and ultimately the profitability of a
venture. A1l these issues prompted an examination of the available steam engines and who
supplied them.

A number of questions have to be addressed. What was the technology available
to steamboat proprietors prior to 18387 What were the qualities most in demand for
different classes of vessels? What were the cycles in demand? How did various foundries
meet the nature of the demand? Finally, I will draw some conclusions about the nature
of the technology employed on the Canadian side of the Great Lakes, the state of
innovation in the trade, and the role of marine engine founders in Canadian industrial
development and their fate in the shipbuilding trades.

I

Before discussing the supply and demand of marine engines in central Canada, it is
important to get an overview of the technology being used.” Examples drawn from Great
Britain, the east coast of the United States, and the Mississippi and Ohio Rivers represent
the rest of the "known universe" of steam engine designs for central Canadian investors.
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In these regions a variety of opinions were held as to the most efficient way of
transforming steam into vessel movement.

Throughout the previous century, "atmospheric" steam engines of the type
developed by Thomas Newcommen had been used in Britain, usually to pump water.
These were massive brutes guaranteed to break the back of any keel on which they were
placed. James Watt's principal contribution was to attach a condenser to the side of the
cylinder, which was connected by a sliding valve to both sides of the piston. The result
was faster piston motion, which allowed great power to be produced by a smaller, lighter
cylinder. Its greater fuel efficiency made it better for vessels which, unlike stationary
engines, also had to carry their fuel supply.” It would take a North American, however,
to convince the world that "fire engines" and ships could be profitably combined.

In the first decade of the nineteenth century, the most complicated "machines"
built in the Canadas were probably water-powered saw and grist mills and the square-
rigged vessels being launched from Québec shipyards.” But these were principally built
of wood, the iron fittings being critical but relatively unsophisticated. By contrast, the
typical products of the forge and tinsmith were horseshoes, nails, barrel hoops, and pipes.
The most elaborate mechanical contrivances of the era, such as clocks or firearms, were
rarely produced in the provinces.” Consequently, the requirements of the steam engine
represented a quantum shift in the sophistication of metal working in the Canadas.

|

—

——

Figure 1: The Frontenac was powered by a fifty-horsepower, single-cylinder, crosshead engine
built by Boulton & Watt.

Source:  Birmingham Public Library, Boulton & Watt Collection, ff. 1213-1214.

For shipping, Boulton and Watt abandoned the overhead beam of their early
stationary engines. Eminently suitable for pumping out mines, the ponderous beam
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engines pivoted on solid walls or frames which would have risen well above the main
deck of a ship. Instead, they developed an arrangement of crosshead, connecting rod and
either side-levers or cranks intended to keep the bulk ofthe engine low in the hull of the
vessel. Arrangements like those for Frontenac (see figure 1) were designed for navigation
in fairly boisterous seas, where they contributed to the stability of'the craft. The vertical
movement of the piston rod was transferred to the cranks or side-levers via a crosshead
working up and down in slides. The arrangement required very careful machine work and
was prone to misalignment. The firm's boilers were only suitable for fairly low pressures
of seven to eight pounds per square inch (psi). Described as a "wagon" style, they were
square bottomed with flues large enough for a man to climb inside to clean. Even at low
pressures, the poorly sealed joints could give, exposing the engine crew to scalding.”

Because of Watt's healthy respect for the dangers of steam under pressure, his
engines worked on the principle of condensation rather than expansion. Steam was
introduced into the cylinder just as the piston completed its stroke. At this point a valve
opened, allowing that steam to exhaust into a condenser where it was cooled. As its
temperature dropped, a vacuum formed, pulling the piston to it. Meantime, on the other
side of the piston the cylinder was filling with steam, which might impart a modest bit
of momentum. The movement of the piston rod was connected with pumps that forced
cold water into the condenser and air out. The whole apparatus was relatively ingenious
but still weighed tons. Moreover, by limiting the pressure of the steam, the principal
means to improve the power of the engine was to increase the diameter of the cylinder
and piston and the length of the stroke.”

In the well developed harbours of Great Britain, the tremendous weight of this
machinery was not a significant problem. But in North America, steamboats were
operating on the frontiers, serving villages with crude landing stages or just lying against
the banks of a river like the Mississippi. The first priority for an engine builder on the
western rivers of the US was to help the shipwright maintain a shallow draft in a vessel
powerful enough to fight its way upriver. As a result, engine builders quickly adopted
Oliver Evans' high-pressure, non-condensing engines. Light and powerful these could be,
but such advantages had to be balanced against the greater risk from boiler explosion. The
pressure in the boilers was allowed to build up well beyond the atmospheric level —
usually about sixty to eighty psi, though rarely beyond 200.” Inside the narrow cylinder,
the pressure pushed the piston one way until a valve opened to release it. The sound of
steam being exhausted into the atmosphere was quite distinctive. The approach of one
vessel (whose Boulton and Watt engine had been replaced by two 120 horsepower (hp)
high-pressure engines built in Cincinnati) was described as follows: "the United Kingdom
still holds out firm as a rock, grumbling, snoring and puffing off her surplus steam, to the
annoyance of fiscal fish and ducks."”

One of the problems with the massive low-pressure cylinders stemmed from the
common assumption that they needed to be kept vertical. Lay the apparatus on its side,
founders reasoned, and the heavy piston would steadily wear away the lower wall of the
cylinder until a vacuum could not be produced — and no vacuum, no motion. But the
cylinders and pistons in high-pressure engines were comparatively small and light,
allowing them to be placed horizontally, the only practical direction for driving
sternwheels.
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Similarly, Mississippi boilers quickly shrank into fairly compact cylinders that
were stronger than Boulton and Watt's "wagon" style. Although smaller tubes would
increasingly be used in place of flues on eastern steamboats, tubular boilers were more
difficult to clean. And Mississippi mud was considered responsible for a number of the
fatal boiler explosions on that river system.”

In Upper and Lower Canada, steamboats faced different problems. Muddy or salty
water was not among these, so boiler cleaning was a relatively minor concern. And apart
from vessels on the Great Lakes, they operated on sheltered rivers and long narrow lakes,
so the demand for low centres of gravity was less pronounced. Moreover, with some
exceptions, the need for shallow-draft vessels was not as serious as on the Mississippi's
tributaries, although the governing depth of most ports was a mere six or seven feet. More
than anywhere else in the world, these conditions resembled those facing steamers
working out of New York City. The St. Lawrence steamers had their counterparts on the
Hudson River, while Great Lakes' vessels could draw inspiration from the steamers
designed for Long Island Sound. Not surprisingly, the technology of engine building for
central Canada formed a continuum with that used in the eastern US.

The type early favoured on these waters was closely derived from the Boulton and
Watt engines imported by John Molson and Robert Fulton. Fulton preferred the crosshead
style with the connecting rods from the crosshead working a side-lever for his Hudson
River vessels.” The crank-crosshead-connecting rod variation was supplied by Boulton
and Watt for Malsham, Car of Commerce and Frontenac of the St. Lawrence and Lake
Ontario.” The principal complaint about this arrangement was the difficulty of getting the
slides in which the crosshead moved perfectly true, and then keeping them that way.”

W

Figure 2: The Beam Engine of the Atalanta, built in New Jersey, 1816.

Source:  Jean Baptiste Marestier, Memoir on Steamboats of the United States of America (Mystic,

CT, 1957), figure 31.
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The archetypical eastemn steamboat engine replaced the tricky crossheads with the
beam that was common in Newcommen and Watt's early engines (see figure 2). There
is some disagreement as to the original application of the walking beam to marine
engines. Some claim that Daniel Dod of New Jersey used it in his patent engine of 1811.”
Others give the credit to Robert L. Stevens, also of New Jersey, for a design dated 1822.”
The principal concern with walking beams in England was a massive beam rocking back
and forth well above the deck. To others it must have seemed much less risky than
carrying a full press of sail on towering masts. The criticism, almost reflexive in many
modem accounts, ignores the fact that significant improvements in both design and
materials were made. Skeletal iron beams replaced the heavy wooden beams strapped with
iron. By 1830 walking beams contributed to the distinctive silhouette of the majority of
steamers in the eastern United States and central Canada.

The persistence of the low-pressure "wagon" boilers for the period before 1838
is unclear because Canadian and American engine builders have not left us any sets of
plans comparable to those in the Boulton and Watt Archive. But other evidence suggests
that by the beginning of the 1830s cylindrical boilers with internal flues were more
typical.” At least two vessels were equipped with "railway" tubular boilers, with larger
numbers of smaller flues or tubes carrying the heat of the fumace through the centre of
the boiler.” Two patterns evolved for the placement of the boilers. The "English plan"
was to put them in the hold next to the cylinder, where the weight of the boiler and its
water helped stabilize the hull, particularly in rough water.” The alternative was to situate
them "on the guards" by the paddle wheels. This not only supplied a better draft for the
fire (and consequently better fuel consumption) but also reduced damage to the hull in the
event of explosion.” There is only occasional evidence of Great Lakes' vessels adopting
the later plan.

The principal innovations in the low-pressure condensing engines lay in stronger
boilers and the perfection of the valves and action of the condenser in order to achieve
more strokes per minute.” If steam pressure was held relatively constant, increased power
could only be achieved by expanding the diameter of the cylinder and the length of the
stroke (the efficiency of cutting off the stroke came somewhat later). The market demand
for engines of ever greater power led to massive castings, which in turn necessitated a
strong foundation plate to distribute its weight over the keel and keelsons. In 1832,
Wards' Eagle Foundry produced the engines of John Bull, two sixty-inch cylinders with
an eight-foot stroke. Using the Boulton and Watt formula for calculating power, they
provided 150 horsepower working at fifteen psi and twenty revolutions per minute.”

If the owners wanted to operate a steamboat on waters where draft was critical,
two alternatives were available. Some vessels, like Brockville or Sir Robert Peel, used
low-pressure horizontal engines despite the risk of uneven wear.” The other alternative,
unpopular in many quarters, was to use "high-pressure" (non-condensing) engines,
sometimes in combination with stern- or centrewheel arrangements. These were typical
on the shallow waters of the Kawarthas, Lake Simcoe, Grand River Canal and Thames
River after 1832.” Typically, these engines were imported from the US or built by
smaller foundries that dabbled in stationary engines.”

Of shafts and paddlewheels, little has to be said. Broken shafis were a major cause
of mechanical failure.” The solution, for those who could afford it, was to stop using
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Canadian-made, cast-iron shafts. Instead, wrought-iron shafts from Glasgow would be
incorporated by local engine builders into their products.” Although sidewheelers,
stermwheelers and centrewheelers were all tried, the real progress in propulsion belongs
to the era of the screw propeller and the feathering paddlewheel.

The process by which such improvements were achieved was one of constant
innovation. As one observer described it, the builders:

effected this great increase of speed [from five mph to fifteen or more]
by constantly making experiments of the form and proportions of their
engines and vessels, in short, by a persevering system of trial and error,
which is still going forward; and the natural consequence is, that, even at
this day, no two steam-boats are alike.”

Modern historians of technology have described the process as "innovation and emulation"
or as "collective invention:" the constant process of copying and improving that is
virtually impossible to track.”

With imperfect knowledge of most of the engines built in the region, it is very
difficult to trace the thoughts and contributions of each engine builder. But a number were
well-travelled, inquisitive men. We know, for example, that John Dod Ward was in
England in 1829, and his brother Lebbeus visited in 1837.” While John was across the
Atlantic, a third brother, Samuel, travelled south to Washington, visiting a friend of the
family at the US Patent Office and commenting on a locomotive building concern in
Baltimore.” They were also keen observers of what the local competition was building
and of the performance of their own work.

In general, the development of steamboat technology in central Canada moved in
step with that of the eastem United States. The dependence on low-pressure boilers, the
walking-beam engine and the side paddlewheel was characteristic of both regions.

II

In the years between 1809 and 1837 just over 100 steamboats were launched by Upper
and Lower Canadians. In each case, one of the most critical decisions for the owners was
the purchase of the machinery. A wide range of factors influenced this decision, including
speed, power, size, reliability and price.

For those in competitive markets, perhaps the most important was speed. The
earliest steamboats in the region were notoriously slow.” Each succeeding vessel sought
to claim precedence in terms of speed, frequently proving its claim in head to head races
— a practice officially disapproved of because there were often "innocent" paying
passengers on board.” There was also a strong temptation to set someone or something
on the safety valve to increase the steam pressure.”

It was a simple step to equate increased speed with greater horsepower, especially
in discussing the matter with engine builders who charged by the horse. Assuming that
the horsepower figures bandied about by founders and owners are to some degree
comparable, there was a distinct trend in vessels intended for any given route to greater
power combined with greater tonnage.” This peaked in the early 1830s with Great
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Britain, John Bull and Royal William, all driven by relatively powerful twinned engines.”
Their engines proved tricky to build, expensive to operate and easy to put out of order.
As owners came to realize the high operating costs and the loss of cargo and passenger
space, the trend was reversed. If newspaper claims are to be believed, the result was a
lower horsepower-to-tonnage ratio, but higher speeds.”

The physical size of a powerful low-pressure engine was a major concern. Perhaps
a third of the length of the hull would be consumed by the boilers, cylinders, pumps,
frame and cranks, not to mention the cords of wood required for fuel. Not only did this
mass of castings and fuel reduce valuable cargo and passenger space but it also could
have a dramatic effect on vessel draft. To some proprietors the lighter, more compact
high-pressure engine neatly solved these problems. But with horrific reports of explosions
of high-pressure boilers on the Mississippi prominent in the newspapers, public opinion
in the Canadas was anything but receptive to the expansive use of steam. Safety was the
primary concern of one correspondent of the Montreal Gazette.

After all the improvements which he promised are made, the fact will still
remain, that the use of steam of a high degree of tension is, and must
ever be dangerous...for the strength of all materials used in the construc-
tion of’boilers, put them in whatever form you please, is limited, and no
limit has been found to the expansive power of steam.

While he agreed that high pressure was necessary for the comparatively small railway
locomotive, "fewer persons are in the vicinity of the boiler and those are not liable to be
drowned after being scalded.”"” Another letter to the editor claimed that the writer "should
as willingly embark in a steamboat carrying two or three barrels of gunpowder as one
propelled by a high pressure engine."” Nor was the concern confined to newspaper
columns. The Alciope, for example, was denied a government contract despite being the
low tender because the vessel "is intended it appears for a High Pressure Engine, and as
far as I am able to form an opinion I cannot take upon myself the responsibility of
contracting with the vessel for the Transport of His Majesty's Troops."” Its owner
retorted that much of the concern was being whipped up by the "jealousy" of "ignorant
people" and "those interested on the other side."”

The net result of the controversy over high-pressure engines was that they were
rarely used in competitive waters, instead being employed in shallow-draft situations.
They were usually built by American engine foundries at Pittsburgh, Buffalo, Cleveland
or Detroit. Central Canadian foundries, and those building for the Hudson River and Long
Island Sound markets, concentrated on improving the "low-pressure" condensing marine
engine.

Much of the rhetoric surrounding the discussion of the use of higher pressures had
revolved around the inherent weaknesses of the materials used in marine engines and the
likelihood of breakdowns. For the prospective buyer, a premium was placed on simple,
reliable, easily repaired engines. On Lake Ontario in the 1820s, the largest urban centre
contained not much more than 3500 people and the most sophisticated metal working
equipment was the blacksmith's hammer and anvil. It might take two or three weeks to
get a replacement part from Montréal, have it installed and resume running.” A poor



The First Generation of Marine Engines 9

engine could bankrupt the venture as the crippled steamer lay at dockside.” If a major
breakdown occurred, such as a broken shaft, the loss of revenue could be devastating. The
purser of Cobourg estimated losses from factory delays and breakdowns in 1833-1834 at
about £4200, the approximate value of the engines.” On the other hand, of course, repairs
did constitute a revenue opportunity for engine founders.” Emphasis in recruiting marine
engineers was on foundry-trained men who had been involved with the casting and
assembly of the engine on board ship.”

While balky engines cost owners both in repair bills and lost revenues, the most
significant cost factor that most owners appear to have considered was the initial capital
outlay. Again, the most important variable here was power. In the 1820s, John Dod Ward
routinely quoted for the entire range of mechanical apparatus from boiler to paddles, at
the rate of £48.10 to £50 per horsepower.” For the typical forty- or fifty-hp engine of the

1820s this translated into an expenditure of from £2000 to £2500 before the cost of
transport to the shipyard. This frequently was half'the total cost of the vessel.” Another
of the attractions of the high-pressure engine was its comparative cheapness. Robert
Hamilton bought two engines (without the boilers) for $6000 or £6.5.0 per horsepower.
Whether the savings compensated for the loss of contracts and general trade is not clear,
but the vessel was sold after two and one-half seasons and converted to sail.”

Table 1 suggests how owners made the decision to purchase new engines based
on the two principal criteria of the waters in which the steamers were to ply and the
degree of competition in those waters. There is an element of change hidden in the table
because competition tended to increase over time. It is generally conceded that the open
lakes and Montréal-Québec routes were highly competitive and that vessels there became
larger and more powerful. Steamers like Great Britain, for example, were among the
largest on the continent when first launched. Little attention has been accorded the large
number of small steamboats working narrow, shallow waters with relatively little
competition. It is clear that after 1832 (all discussion of the safety of high-pressure
engines aside) these were the engines of choice for shallow waters. The high-pressure
installations both reduced draft and the initial capital cost of the vessel.

The purchase of a used engine represented more "respectable" savings for
steamboat owners in the Canadas. While the process of fine tuning went on with each new
engine built, constant experimentation carried with it the risk of failure. Used engines
were not only significantly cheaper but also were a "known" quantity. While boilers were
almost never transferred to a new hull, the cylinders, shafts and gearing represented a
significant capital investment. The early wooden hulls, like boilers, had a life of ten to
fifteen years, but there are stories of cylinders cast in the 1830s still propelling
sidewheelers in 1900. Because of the expanding nature of the fleet, before 1838 many of
these engines were still in their first vessel. Nevertheless, nineteen percent of installations
were of used engines, while another fifteen percent were from unknown sources. One
question which begs for further research is whether setting up a used engine (almost all
labour) was more profitable to engine founders than building a new one.”

Along with the ten- to fifteen-year cycle of vessel replacement, demand for
steamboat engines responded to the economic patterns of growth and expansion. In
general, the size of the steamboat fleet in central Canada grew steadily. Before 1838 there
was no long-term route abandonment. Indeed, the trend was to replace the passenger and
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"express packet" functions of sailing vessels and horse-driven ferries. But the most
spectacular growth in steamboat service lay in expanding services on established routes,
such as Québec-Montréal and Prescott-Niagara, from weekly to daily departures.”
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Figure 3: New and Used Engines in Central Canadian Steamboats, 1809-1837. "Unknowns" are
included as part of the total of new engines; some may therefore represent additional
used engines.

Source: See text.

The cycles of growth are evident from figure 3. The first cycle led from the
introduction of steam navigation in 1809 to a burst of activity in 1818-1819. This seems
to have absorbed as much of the profits from the War of 1812 as were likely to be
directed towards steamboats, and the market sagged in 1820. Most of this demand was
met by engines imported from England at prices ranging from £84 to £48 on the
Liverpool dockside.”

The recovery from the postwar depression was associated with the emergence in
Montréal of the major engine founding firm of John Dod Ward. Until 1829, despite
would-be competitors, Ward and his brothers dominated the market and set the price of
engines at £48.10 to £50 per horsepower. The apex of this cycle came in 1825 when
service on Lake Ontario began to expand.

The third cycle ran from 1830 to 1837, peaking in 1832-1833. In those two years,
almost one-third of the vessels launched before 1837 were equipped with engines. Two
factors explain the boom. Serious competition in the Montréal trade finally emerged from
the firm of Bennet and Henderson, a shift that led to lower prices for engines.” On the
other hand, the trade in immigrants, which had grown steadily in the 1820s, soared to new
heights. Potential investors saw the decks of established steamers crowded during the
summer with hundreds of immigrants.” The expanding range of settlement prompted new
ventures on Lake Erie, Georgian Bay, Lake Simcoe and other waters. Coupled with the
demand for specialized steamboats created by the opening of the Rideau Canal in 1832,
orders grew beyond what the established founders could manage and a wide variety of
new sources were explored, including American, British and Upper Canadian foundries.
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Table 2
Marine Engine Founding Firms
in the Central Canadian Market, 1809-1837

Nationality Name Location Years Number
Great Britain Boulton & Watt Birmingham 1812-1820 6
Maudslay & Sons London 1818 1
Fawcett, Preston Liverpool 1831-1832 2
United States Fuller & Copeland Hartford 1832 1
Drennan & Graham Cincinnati 1832 1
William Avery Syracuse 1833-1834 3
Unknown American 5
Lower Canada John Jackson Montreal 1809 1
St Mary's Foundry Montreal
Joseph Lough 1819 1
Adam Hall 1820 1
Bennet, Briggs & Burt 1821-1822 2
Bennet & Henderson 1825-1826 3
Eagle Foundry (Ward) 1830-1833 12
1819-1837 33
Upper Canada Charles Perry York 1830-1833 3
Sheldon & Dutcher York 1833-1834 3
Samuel Hulburt Prescott 1834 1
G.W. Yarker Kingston 1835 1
Niagara Harbour Niagara 1836-1837 2
Unknown 11

Sources: Notes to individual firms in section II1.

Demand for steamboat engines consequently was both cyclical and expanding. In
highly competitive trades the demand for constantly improving, fast, safe, reliable,
"conservative" technology helped maintain relatively high unit costs. The demand for
improvement both accepted the risks of innovation and sought to minimize them by
patronizing a limited range of well-known foundries. Those in the shallow backwaters of
the region were much more price conscious and more likely to buy the cheaper, lighter,
high-pressure engines, despite concemns about safety.

III

It is important to note that in twenty-nine years there were only 109 installations, ninety-
one of which were of new engines. Consequently, the marine engine founders were very
specialized, low-volume producers of a high-value, durable commodity. The firms listed
in table 2 represent the known pool of steam engine founders from which central
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Canadian steamboat promoters purchased their engines. Each will be examined in terms
of the origins of their ownership and skilled labour, and the degree of their success.

Great Britain

The use of Boulton and Watt engines is hardly surprising. The firm unquestionably owned
the best steam engine foundry in the world, their ascendancy initially assured by James
Watt's patents. The Soho Engine Works in Birmingham had developed into a huge
complex — Frontenacs engines were shipped within seven weeks of the dates on the
engine drawings.” In North America, Boulton and Watt engines were uniformly
successful; most can be traced through a succession of vessels prior to 1837.”

Before competitive engine works were established in Lower Canada, only one
firm broke through Boulton and Watt's effective monopoly. Henry Maudslay and Sons
of London included two of the most prolific and ingenious inventors in the marine engine
trade. Henry and son Joseph developed the oscillating, steeple, twin-cylinder (or
"Siamese') and annular engines, along with a variety of important devices for machining
metal. Yet engines for Quebec and Lauzon seem to have been their only North American
sales before 1838."

The other British supplier was Fawcett, Preston and Co. of Liverpool. Unlike the
Birmingham and London firms, this company had a modest presence in the North
American market. At least six small, low-pressure engines had been exported to the lower
Mississippi in the 1820s. Whatever their original purpose, by 1838 they were all driving
sugar mills. During the tremendous boom in demand in the early 1830s, the Montréal
foundries were heavily committed and two large, low-pressure engines were imported
from this firm. Between 1834 and 1836, Fawcett, Preston and Co. also supplied engines
for five coastal steamboats trading out of Savannah, Georgia.”

While British imports dominated sales before 1819, they could not compete with
engines produced in the region by competent founders. Not only did shipping to Québec
add £250 Sterling to one bill, but British imports were not necessarily exempt from Lower
Canadian customs duties.”

Lower Canada

John Jackson

When John Molson began planning Accommodation in 1808, he formed a partnership with
shipwright John Bruce and engineer John Jackson. Research has failed to determine much
about Jackson except that he was a very hard man to get along with and that his engine
was little better. It leaked badly, was difficult to keep up to power, and was abandoned
(along with its builder) a full year before a replacement was available.”

St. Mary's Foundry

Located on the St. Lawrence River by the St. Mary's current and conveniently close to
John Molson's brewery and Hart Logan's shipyard, the St. Mary's Foundry was one of
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the oldest in Montréal. Despite Merrill Denison's attempts to portray it as an early
subsidiary of the Molson brewery, the operation had a much more varied history.”

In January 1816, founder Joseph Lough formed a partnership with three others
to erect an air furace on this site. This partnership involved not only Joseph Wildgoose
and Thomas Mears of Montréal but also Jahaziel Sherman of Vergennes, each of whom
was to supply £500.” Lough was described by a contemporary as "an Englishman [who]
had lived in the States and married an American wife, he was a very clever man...and
employed quite a large number."” He had also been involved with the construction of
Vermont and Champlain, both on Lake Champlain.” The relationship between the
partners was not happy and within a year and one-half Lough had assumed all the debts
of the organization, £750 from Sherman and £2172 from the estate of Henry Cox. In 1819
Lough built the engine for Ottawa, which was partially owned by Alexander Allison.”
After this date, Lough disappears along with references to the Montreal Air Furnace.

Despite some evidence that Lough was employed by Allison and his partner
Thomas Turner, this seems to be the first association of these two men with the site. But
Allison and Turner had been associated with the trade before the War of 1812, supplying
some iron work for Jackson to use in Accommodation.” In 1820, Allison retained founder
Adam Hall as engineer of Ottawa, the partners in that venture allowing Allison to employ
their engineer as he saw fit during the winter.” Hall seems also to have constructed a
thirty-two-hp engine for Catharine that spring. The nine-month delay between the launch
of the vessel and the installation of the engines may account for the dearth of follow-up
orders.” Instead, the St. Mary's Foundry produced a broad range of other goods,
including stoves, cart boxes, rainwater spouts, weights and bark mills.™ It was run for
Allison's estate after his death until the executor, John Gray, moved the foundry to
Cote-Sainte-Catherine in 1825.” Tumner sold the old site to Bennet and Henderson four
years later.”

John Bennet was a Scottish engineer who was delivered to Molson in 1812 with
the latter's first purchase of a Boulton and Watt engine.” Only twenty-one and with his
apprenticeship probably just completed, John Bennet was to be paid $400 (£100) a year
for the next three years. During the decade that Molson imported engines from Britain,
Bennet was working in Lower Canada putting them up and operating them.

In January 1820 Bennet formed a partnership with Lott Briggs, a local blacksmith,
and Scott Burt, another steamboat engineer.” It is fortunate that Bennet had a major block
of pay coming from the Molsons for it would be 1821 before Bennet, Briggs and Burt got
their first commission, £600 for the twelve-hp engine for Perseverance, which was being
built at Lachine. For their troubles the partners were "induced" to buy a £120 share in the
little steamer.” Only one more commission came their way before Burt left to set up and
operate a used engine in the first steamboat on the Ottawa River." Bennet and Briggs
built only three more engines in a small foundry on Panet Street before their partnership
was dissolved in 1826.”

Even as the termination of his association with Briggs was being arbitrated,
Bennet entered a new partnership with John Henderson in a former nail factory on
Wellington Street in Griffintown.” Three years later, immediately after signing their first
major steam engine contract, the partners bought the site of the St. Mary's Foundry from
Thomas A. Turner. The contract for the engines of John Hamilton's Great Britain quickly
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established the partners' reputation even as it reflected the limits of their original
operation. Hamilton arranged to import the boiler iron and deduct its price from their
contract. He also contracted with Guy Warwick of Montréal for the iron castings.” Pricing
their work about twenty percent less than the Wards' rates, Bennet and Henderson
succeeded in capturing the contract for the engines of Royal William, being built in
Québec to provide a service between that town and Halifax. When the vessel proved a
financial disaster, it was dispatched to England for sale and became the first steamboat
to cross the Atlantic completely under power.” Despite the poor performance of their
engines, the excitement of the accomplishment of Royal William established for Bennet

and Henderson an enduring reputation among early Canadian founders.
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Figure 4: Bennet and Henderson's Foundry.

Source:  Daily Witness (Montréal), 20 March 1897.

Between 1831 and 1833 Bennet and Henderson built three engines per year for
the Great Lakes, Ottawa and St. Lawrence trades. An additional five stationary engines
can be identified from the same period.” The result of this dramatic expansion was the
borrowing of funds for a major building programme that resulted in the layout seen in
figure 4.” In 1834, the market for new steamboats collapsed. By the end of 1834, with
little prospect of new sales in sight, Bennet and Henderson assigned their personal
belongings, receivables and the St. Mary's Foundry to their creditors.”

At the ensuing auction, John Molson, Sr. bought the foundry, with John, Jr.
subsequently leasing the facility and recruiting James Irwin, an engineer, and Samuel



16 The Northern Mariner

Workman as his agents.” Both Irwin and Workman had been associated with the Wards.”
As agents, Irwin and Workman could tender for accounts but all contracts had to be
ratified by Molson, an arrangement that was cancelled after two years. Instead, they
agreed that Molson would hire Irwin and Workman at £200 a year each to run the
establishment.” A modest operation by Bennet and Henderson's standards, the foundry
was later managed by a variety of men, including William Parkyn, Warden King and
George Rogers. Before 1840 it produced a few marine engines, and like other foundries,
in the 1840s and 1850s began producing iron work for railroad carriages.”

Eagle Foundry

Without question the single most important engine foundry in British North America
before 1838 was the Eagle Foundry, established by John Dod Ward in the fall of 1819.
Ward's credentials as a steam engine builder were impeccable. His uncle, Daniel Dod, has
already been referred to as the patentee of an early form of the walking-beam engine. In
partnership with Aaron Ogden, Dod challenged the Fulton-Livingston steamboat
monopoly in New Y ork state and lost, dragging them both into financial ruin. Supported
by friends and family, including the Wards, in 1820 Dod moved to a new plant in New
York City, where he was killed in a spectacular explosion of a high-pressure boiler in
May 1823."

By 1816, Ward was "on the road" supervising the installation of his uncle's
engines in some of the most important steamboats outside the Fulton monopoly. He put
Dod's engine in Ontario, the first American steamer on the Great Lakes. He was also
involved in installing engines on Lake Champlain. During the summer and fall of 1817
Ward worked on Norfolk, in Norfolk, Virginia, and altered the engine of Powhatan.” He
may even have worked on the engine of Savannah, which Dod designed.™

His uncle's financial embarrassment led Ward back to New York and Vermont
in an attempt to collect old debts. There, he was "strongly solicited to take a small part
of Capt. Sherman's Montreal furace establishment and take the entire management of
it."'"” This was, of course, rather presumptuous of Sherman, who a year before had
converted his stake in Lough's Montreal Air Furnace from that of a partner to a
creditor.” Nevertheless, Ward was sufficiently intrigued by the offer to plan a trip to
Montréal, returning the following summer, partly to collect a debt from Lough."™
Whatever passed between them has not been ascertained, but that fall Ward was hired by
the promoters of the steam ferry Montreal and opened his own foundry.”™

The Eagle Foundry was established on a seventy by ninety-foot lot purchased in
October 1819 on Queen Street in what became known as Griffintown."” Within a month,
for a mere $250, a thirty by thirty-two-foot building with two blacksmith's fires was
erected.” Two month's later, he had a good turning lathe, a punching machine and was
anticipating delivery of a set of boiler tools. Ward claimed, justifiably, that when they
arrived he would "have all the machinery for making a boiler as well and as conveniently
as it can be done at any place.""”

Despite some short-term cash-flow problems, Ward was an immediate success
both in the construction and repair of steam engines — so much so, in fact, that with the
exception of the few engines built by Bennet and his various partners, Ward supplied
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Upper and Lower Canada with all its marine engines between 1820 and 1829: thirteen
new engines and a wide range of replacement contracts. Most critical for his reputation
was the 1823 contract for Hercules, £4500 for a 100-hp engine with a fifty-five-inch
cylinder. At the time it was one of the most powerful single marine engines in North
America."

Reluctant to take outside partners, Ward had brought his younger brother, Samuel,
north with him in 1819." By 1826, another brother, Lebbeus, had joined him, and John
D. Ward and Co. was formed."” The firm expanded across Queen Street, using the old
site for the boiler shop and the larger new site for a new foundry and other shops. The
space was needed for a regular staff of around 100, although as many as 300 were hired
in peak seasons." Along with the shipyards in Québec, it was one of the largest industrial
establishments in British North America. Indeed it was on the same scale as some of the
major New York foundries."™

In 1832 John sold his share of the foundry to his brothers for £5000." Shortly
after the final payment was made in 1837 John, this time with outside partners, purchased
the Novelty Iron Works in New York, building it into one of the largest foundries on the
continent with more than 1200 employees by the 1850s." When Lebbeus and Samuel
took in a new partner, an old friend, Captain George Brush, the foundry was valued at
£7620 with no allowance being made for "good will." Lebbeus, however, was spending
most of his time in New York City at his new foundry, the Hammersley, where Samuel
would join him after 1842."

Like other foundries of the period, the Wards did some other business. When
engine production was off in 1829, orders included "a bark mill or two and machine for
rolling leather, a puncher, a turning lathe, mill crank, a few wheels for Brouses carding
machines and mill, some small wheels for Roebuck” and a few small steamboat repair
jobs."" In the mid-1830s Lebbeus became involved in the Champlain and St. Lawrence
Railways; it is reputed that Dorchester, that company's first locomotive, was re-assembled
by its British engineer in their shops."”

Upper Canada

Although before 1838 the trade in marine engines was dominated by the Eagle and St.
Mary's Foundries of Montréal, beginning in 1830 a number of engines were built in
Upper Canada. Their appearance reflected both a growing market for iron products in
Upper Canada and the emergence of some relatively sophisticated foundries.

The first Upper Canadian founder to sell a marine engine is also the least well
known. Charles Perry sold three small, high-pressure engines for use on the upper waters
of'the Trent system. Perry's "York Steam Engine Works" is also known to have supplied
engines for two sawmills and a distillery. The origins and fate of the foundry are unclear,
although an Isaac Perry ran a blacksmith's shop in the vicinity in the preceding years."™

The most notorious Upper Canadian steam engine manufactory in the period was
Sheldon and Dutcher's. Started by Frederick Dutcher, about 1828 the foundry moved to
York from a location on Dundas Street, probably near the head of the lake.” Kenneth
Lewis has argued that Sheldon and Dutcher ran a fairly small operation until 1833, when
they expanded dramatically; he cites the evidence of the entry of the Van Normans of
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Long Point into the partnership as the key to this expansion. An economic downturn a
year or two later is blamed for the collapse of the firm.”

A close examination of available court records reveals a much more interesting
tale. The foundry was initially in the hands of Frederick Dutcher, who in February 1830
gave it to his younger brother, William, as he "hot footed" it to the border.” After his
release from debtor's prison, William Dutcher formed a partnership with William Bull
Sheldon, a "retired" Hamilton merchant. Sheldon had the business background that the
Dutchers apparently lacked.” In the spring of 1833, the partnership expanded to include
Samuel Andruss (William Dutcher's father-in-law and a miller from Ancaster), Joseph and
Benjamin Van Norman and Fred Dutcher, who had slunk quietly back into town.” The
evidence suggests that the Dutchers had just swung the biggest deal of their lives and
needed more financial backing.” Sheldon and Dutcher, however, was not a reliable risk.

The lack of reliability is directly and unequivocally related to the botched job they
made of the contract for the engines of Cobourg. The foundry had expanded rapidly —
as many as eighty men worked for the firm in the summer of 1833, including some of
Ward's former employees.” They were late delivering the engines. As unforgivable as
that was, one of the cylinders was badly cast, poorly patched and leaked. The boiler broke
twenty-four stays one night and had to be constantly nursed along by the engine crew.
Their shafts were undersized and broke twice at the beginning of the vessel's first
season.”™ The contract to replace the engines of John By that same spring has been held
up as something of a coup — replacing the engines of the famed Bennet and Henderson.
In fact, the two small high-pressure engines failed to accomplish their intended purpose
and were quickly discarded by the next vessel in which they were installed.” Only the
engine for the Canada Company's Minnesetung can be acclaimed a success, albeit
qualified — the steamer ran so infrequently the quality is difficult to judge.” Two
stationary engines round out known production: one for themselves and a second for the
Niagara Harbour and Dock Company, which promptly set up a rival foundry."”

Their credibility in shreds, Sheldon and Dutcher sued and were countersued by
the owners of Cobourg over penalties and extra expenses. Between 1834 and 1838 the
partners were involved in a minimum of thirty-one additional lawsuits at the Home
District Assizes, involving pumps, mill castings, threshing equipment and unpaid
suppliers.”™ The foundry was eventually taken over by another American living in
Ancaster, Job Lodor, who slowly pushed Sheldon and the Dutchers out the door. Samuel
Andruss and another son-in-law ran the operation until 1841, when a fire which started
in the foundry burned down central Toronto.” Revived as the Phoenix, the foundry
produced stoves, ploughs and assorted castings into the 1870s.

The engine for Rapid was built at Prescott in 1834 by Samuel Hulburt at the
Prescott Steam Foundry and Engine Manufactory. Erected the previous year by John Ford,
the foundry was conducted by Hulburt as both "Engineer and Agent."" The American-
born Hulburt came recommended by a Syracuse engine builder, William Avery, and had
worked on the high-pressure engines for /roquois the previous season. The contract for
Rapid was a direct result of Hulburt forming a partnership with Hiram Norton, who
among other valuable connections, was a major investor in the steamboat.” In July 1833
the establishment was described as consisting of an eight-hp high-pressure engine, four
forges, a "newly invented" punching machine and several lathes; it employed about twenty
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men."” Norton, Hulburt and Co. does not appear to have lasted long, but Samuel Hulburt
was in the foundry business in Prescott for a good many years afterwards.”

Another Upper Canadian foundry capable of producing marine engines was that
of George Yarker on the Kingston waterfront. In 1835 it supplied a small, fifteen-hp
rotary engine using William Avery's patent.” The following year it included five depart-
ments: a smelting house, casting room, workshop "with an infinite number of lathes" and
a ten-hp engine, blacksmith's shop with four forges and a pattem shop.” By the 1850s
it would be absorbed into the shipbuilding complex that grew up around the Kingston
Marine Railway.™

Through to the end of the 1840s, the most successful Upper Canadian establish-
ment was the Niagara Harbour and Dock Company. When the firm was incorporated in
1831, its primary purpose was to provide a ship repair facility for vessels on Lake
Ontario. But from the earliest discussions the intention had been to include shipbuilding
and a foundry for steam engine construction.” In the winter of 1833 the company
enduced George Arrowsmith and Adam Hall to leave the West Point Foundry in New
Y ork." Just over a year later, John Lowe took over the foundry, which he would manage
through the 1840s. Born in Upper Canada, Lowe had trained in Scotland before joining
Bennet and Henderson in 1830 or 1831, where he was responsible for supervising much
of the work on Royal William's engine.” After the failure of his Montréal employer,
Lowe moved to Niagara, where two small marine engines were installed during this era.

United States

The number of American-built engines in central Canada during this period is difficult to
determine precisely. Imperial tariffs of fifteen percent or more discouraged many imports.
A1l American imports were delivered above the rapids of the St. Lawrence and most were
high-pressure engines which, because of their lower cost, were less affected by customs
barriers.™

Most sales came in special circumstances. Fuller and Copeland of Hartford,
Connecticut, supplied two twenty-five-hp high-pressure engines for /roquois, a small
sternwheeler intended to work in the rapids below Prescott. The Wards usually supplied
Iroquois' owner, Horace Dickinson, with his engines (it helped that Lebbeus Ward
married one of Dickinson's daughters). Copeland, however, was located in the same town
as another Ward foundry. It is possible that the brothers, who never built a high-pressure
engine before 1837, used the family network to locate a likely engine. When the steamer
was converted to a barge a few years later, the engine was sold, and by 1838 it was
powering a sawmill in Michigan."™

Drennan and Graham of Cincinnati supplied only one pair of engines to the
Canadian trades. Two 120-hp high-pressure engines were sold to Robert Hamilton (John's
elder brother) to replace an old Boulton and Watt engine in A/ciope. No evidence of the
firm's other sales was found in a major US steam engine report in 1838."

Of the few American manufacturers with Canadian sales, the best known was
William Avery. The superintendent of E. Lynds and Co. of Syracuse, Avery built engines
for United States, a "scaled down" version of John Hamilton's Great Britain. Canadian
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sales included Enterprise, a small sternwheeler on the Rideau, and two horizontal cylinder
engines for Brockville, intended to replace /roquois in the upper St. Lawrence rapids."”

Apart from these few it is possible to identify another five American engines used
in Canadian steamers on Lake Simcoe (and later Georgian Bay), Lake Erie and the Detroit
River. Finally, it is worth noting that the Wards sold a number of engines to the
American-owned Lake Champlain Transportation Company. Indeed, the Canadian
exports were hardly surprising — as we have seen, the Upper and Lower Canadian
founders were frequently American by birth or previous residence.

v

From this examination of the various foundries in the central Canadian trade, it is possible
to make some observations about locational factors, capital and labour requirements, and
markets. How competive had the Montréal founders been with those located elsewhere
inside and outside the region?

Barriers to entry in the engine building trades were relatively low. Part of this
derives from the simple nature of the equipment required. A dirt floor was mandatory in
the barnlike structure that sufficed to house the operation for the first few years. John
Ward's first shop was built in less than a month for $250. Another $400 from his father
enabled him to pay off his debts and acquire the requisite tools: a forge, turning lathe,
punch and set of boiler tools." To this the better shops added a furnace, usually a cupola
furace, to handle the castings. To supply a reasonably strong blast to this item, a small
stationary steam engine was often assembled on the premises. In 1835, Bennet and
Henderson's engine, blast cylinder, pipes and cupola furmace were valued at £700, and the
balance of their equipment at nearly £1500."" A well-established foundry, such as the
Eagle Foundry in 1838, included machinery, raw materials and inventory worth over
£5000."" The range of equipment found in these plants was comparable in scale and
quality to the leading New Y ork foundries.

Still, a foundry's most valuable asset was the reputation and skill of its engineers
and workmen. Much of'this skilled labour moved freely back and forth across the border
from the eastern US. These were not men unable to find employment closer to home. The
Wards were among the finest engine builders from New Y ork who, having dominated the
Canadian trade, moved back to a larger market. Adam Hall, both inventor and shop
foreman at another leading New York foundry, was associated with both Montréal and
Niagara engine works. Apart from John Bennet, the Scots made only a small mark on the
trade. By the mid-1830s, men who had trained under Ward and Bennet and Henderson
were taking major roles in Upper Canadian foundries.

The demand for a quality product is not hard to understand. The capital cost of
the engine and the demand for reliability have already been discussed. Perhaps more
important was the fact that the financial risk for the production of the engine was squarely
on the shoulders of the steamboat proprietors. In a Ward or Bennet and Henderson engine
contract, payments were based on the production schedule. By the time the engine was
through its trials, perhaps only one-quarter of the contract price remained to be paid.
Giving an engine founder £2000 or £3000 before ever seeing the results was a powerful
incentive to hire only those with proven skills.
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A positive cash-flow during the course of a contract was important to foundries,
even those as large as Eagle. Apart from a huge payroll, they had to assemble a variety
of materials each season. Sources like the Van Norman's iron works or Les Forges du St.
Maurice could supply only some of the necessary material; the rest would be recycled
from scrap or imported from British works. Some evidence suggests that in the years
between his management of the Eagle Foundry and the Novelty Ironworks, John D. Ward
operated an ironworks near Vergennes, Vermont, from which he may have supplied his
brothers in Montréal. After 1834 the wrought-iron shafts were imported from Glasgow,
and expensive sheets of boiler iron were usually imported from British rolling mills.

The combination of "buyer financing" and low capital costs meant that there were
few capital barriers to the trade. The range of Upper Canadian firms which appeared in
the mid-1830s is indicative of how quickly a concern could add steam engines to its
general line of business. Management stayed firmly in the hands of family connections
or partnerships which combined engineering with business knowledge. Production
remained, by and large, firmly rooted in the craft tradition. Producing and finishing iron
castings and working malleable iron required large amounts of brute force. Despite the
use of ten- or fifteen-hp engines in many of these plants, much of the work was done by
hand.” As a result, a large workforce was often required, many of whom needed to be
skilled in the use of a variety of hand tools and low-power machines.

At the same time, the constant evolution of the low-pressure marine engine and
boiler encouraged experimentation. In the thirteen years before his bankruptcy, John
Bennet and his partners are known to have built eighteen marine and five stationary
engines from seventeen different models.” When important distinctions are made between
high- and low-pressure,” marine and stationary, and side- and sternwheel, there were no
duplications of power. As a result, only a quarter of Bennet's sales could be described as
coming from "stock models." But neither do his contracts suggest any differential pricing
to encourage people to order duplicates. Indeed, given the premium placed by the
founders on enhancing their reputation with various improvements, this pricing scheme
appears intended to discourage potential buyers from ordering "the same old thing."

The ratio of marine to stationary engine production varied from foundry to
foundry. Research to date has revealed only two Ward installations, but Charles Perry's
known output was half in the stationary line. The emphasis on marine engines in this era
is not surprising. An abundance of mill sites still made water-powered mills more
economical, while demand for marine engines was expanding steadily. Nevertheless,
although the percentage is unclear, a number of marine engines, like those of /roquois,
ended their careers in industrial plants.

There was a definite bias in favour of "Canadian" engine builders in the region.
To some degree, this may have been the product of the tariff on finished iron products,
to which can be added the cost of transporting imports. This made British engines far too
costly. One observer in 1831 added two other reasons for avoiding British engines:
"principally the higher price demanded, and the chance of misunderstanding between the
engineer and the builder of the Boat.""

In consequence, Montréal foundries dominated the market between Québec and
Niagara before 1830. The emergence of Upper Canadian foundries was not a real threat
to Montreal's dominance until a talented Scottish- and Montreal-trained founder, John
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Lowe, set up shop in conjunction with the shipyard at Niagara. Above the falls, the
Montréal presence was always negligible, with the initial demand being met by a number
of relatively anonymous engines from small foundries in Buffalo and Cleveland.

The ability of Ward's Eagle Foundry to bridge the economic cycles, while shops
like St. Mary's seem to have fallen prey to each, deserves some explanation. Ward was
an early entrant into the trade, a position that allowed him to build up his modest capital
investments slowly and remain out of debt. By contrast, competitors frequently expanded
rapidly, buying their land and machinery over a much shorter period using borrowed
capital. Creditors who themselves were being squeezed in periods of tight money could
easily break the smaller manufacturers. But facile descriptions of the varying long-term
capital requirements of mercantile as opposed to industrial establishments do not get to
the heart of the matter.

The single most important asset of the engine builder was his skill and reputation.
In unusual years like 1832 and 1833, the best builders were fully booked and opportun-
ities for other potential engine founders opened. But the first orders still went to the
established foundries with the best reputation — in particular, to the Eagle Foundry.

It should hardly come as a surprise that 1834 should have been a crisis year.
Owners of the steamboats launched in the past two seasons were fighting for the most
remunerative positions in various trades. New construction dropped off precipitously in
the Canadas. While the established foundries were offered the few remaining contracts,
the other survivors turned to producing ploughs, pumps, stoves and hollowware. Because
our focus has been the demand for, and production of, marine engines, it is easy to lose
sight of the fact that for most firms this was only a sideline — other castings remained the
foundation on which they eamed their profits. Engine building — especially the more
complicated, large low-pressure marine engines — demanded specialized skills. Improved
industrial financing might have helped John Bennet cross the gulf, but few of the others
who leaped into the marine engine trades in the boom years had the skill or developed the
reputation necessary to make a long-term impact.

The inescapable comparisons with American foundries suggest some conclusions.
The principal Canadian foundry was as big and well-equipped as its American
counterparts. With the eastern American builders, they shared a common set of
preferences and biases about the appropriate technology to use, and worked constantly to
improve it. In fact, the border is only relevant in terms of market definition and, at that,
Canadian foundries made American sales. Those who controlled the foundries (with the
notable exceptions of Bennet and Lowe) were American-born, recruited their labour force
from both sides of the border, and invested wherever sufficient demand could be found.

Before 1838, the exception was the Niagara Harbour and Dock Company, which
represented a new trend in marine engine founding — the integration of engine production
into the shipyard. In the years to come Yarker's foundry would be incorporated into the
Kingston Marine Railway complex. More significantly, the shipyard of Augustin Cantin
in Montréal would come to include an engine works. Gradually, the Eagle and St. Mary's
foundries would drift away from marine engines as Cantin came to dominate Canadian
production.” Similarly, the foundries would expand into manufacturing iron work for
Canadian railway rolling stock — until the railways took it upon themselves to manage
their own shops."”
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Prior to 1838, there was a distinct preference for Canadian-built engines for steamboats
operating below the Welland Canal. The technology used was unique, in many respects,
to the waters of eastern North America. The labour pool and entrepreneurial talent which
designed and built them moved freely across the border and about the region. The costs
of delivery and the relative ease of servicing from Montréal helped define that city's
industrial hinterland. As similar foundries emerged along the Great Lakes in centres like
York, Niagara, Buffalo and Cleveland, the reach of the Montréal firms was somewhat
constrained.

The constant demand for speed and power from steamboat proprietors drove what
may be described as "conservative innovation" in the low-pressure, walking-beam engine.
In certain sectors of the Great Lakes' trades, the walking-beam would persist well into the
twentieth century. But for the generation of engine builders before 1838, the independent
foundries specializing in marine engines helped define the nature of the "Steam

Revolution" in the Canadas.
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