The Triple Expansion Engine
From the 1880s until after World War II, the visual landscape of the Great

Lakes was defined by smoke. An observer at any of the high points
surrounding Lake Superior –Brockway Mountain on Michigan’s Keweenaw
Peninsula, Split Rock on Minnesota’s North Shore, the Sleeping Giant on
Ontario’s Sibley Peninsula – would have gazed out across the sparkling blue
waters of the big Lake on a clear day in 1915 and have seen smudges of
smoke as far as the eye could see. The smoke was generated by the coalfired boilers of the hundreds of Lake vessels that plied the shipping lanes
between the Soo and the Head of the Lakes and the Canadian Lakehead. The
boilers provided the steam that powered the steam engines that turned the
crankshaft connected to the screw propellers. By 1900, most of the newer
steel bulk carriers on the Great Lakes utilized triple expansion steam engines
for their propulsion systems.
The earliest steamships used a single-cylinder steam engine connected to a
paddlewheel or a propeller shaft. The single-piston engine was inefficient,
losing much of its high-pressure steam as the piston traveled the length of
the cylinder wall. The solution involved the introduction of compound piston
engines that captured much of the waste steam lost to re-evaporation in
single-piston systems. 1 By the late 1860s, double-piston engines were
beginning to make their appearance on the Lakes. But the development of
the triple expansion engine in 1874 by A.C. Kirk in Great Britain and its
adoption by the British maritime industry in the early 1880s had a major
impact on Great Lakes shipping before the decade was out. 2 The widespread
changeover in the 1870s and 1880s of flue boilers to marine tubular boilers –
also known as “scotch boilers” – provided added steam efficiency that was
required for the triple expansion engine. 3
The first triple expansion engines began to appear on the Great Lakes in the
late 1880s. 4 Within a decade, every new vessel coming down the ways in
the Great Lakes sported some variation of the triple expansion engine. 5
Typical was the J.B. Ford. Launched at Lorain, Ohio in December 1903 as
the Edwin F. Holmes, the 440-foot bulk freighter boasted a triple expansion
power plant with 22-, 35- and 58-inch cylinders and a 40-inch stroke. Ninety
years later, the renamed Ford was still hauling cement on the Great Lakes,
propelled along by her original triple expansion engine. 6

The J. B. Ford, built with a triple expansion engine in 1903, stayed in active service until the
1990s. She now serves as a floating storage facility for Lafarge Cement in Superior, as seen
in this January 2004 photo. (Duluth Shipping News Photo)

The triple expansion engines dominated marine engineering on the Lakes
from the launch of the steamer Cambria in 1887 until the advent of steam
turbine propulsion systems in the mid-1920s, although the longevity,
durability and practicality of the bulk freighters introduced at the turn of the
20th century meant that the triple expansion engine was still common on the
Lakes until well into the 1950s.
The typical 500-foot bulk freighter launched at the turn of the new century
had a carrying capacity of about 10,000 tons of cargo and could make the
journey from the Twin Ports to the Lower Lakes and back in eight to 10 days,
cruising at an average speed of 10 to 11 knots. 7 Part of the above-deck
complement of able-bodied seamen that had characterized the days of sail on
the Great Lakes moved below decks during the conversion to steam. The
representative bulk freighter with a triple expansion engine carried a crew of
36 in 1910. Nearly half the crew was assigned to the engine room.
A scotch boiler for a triple expansion engine consumed between one and two
tons of coal per hour. The care and maintenance of the power plant required
coal passers to feed coal to the firemen, firemen to shovel coal into the
boilers, oilers to keep the moving pistons lubricated and wipers to soak up the
excess oil that coated much of the engine compartment. 8 It was hot, grimy
work, and many a mate or captain or chief engineer sailing the Lakes in the
twilight of his career got his start maintaining a triple expansion engine 30
years before.
The triple expansion steam engine was the workhorse of Great Lakes
maritime commerce that provided the motive power for the Twin Ports’
emergence as one of the world’s great harbors.
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