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The massive Victorian steam engines and water pumps at the museum are true pieces of 

art even as static displays. Live steam propelled them from 1890 to 1944 when the 

Kingston Water Works were decommissioned. Towards the end of their active lives the 

steam pumps were only on stand-by, the pump house used electrically driven centrifugal 

pumps from 1917 onwards.  

 

The Osborne-Killey steam engine and water pump were built in Hamilton and installed in 

1890, the first of two modern pumps for the City of Kingston, shining examples of civic 

pride. Together with the Inglis and Sons engine and pump installed in 1897, they are now 

the two most impressive displays in the museum and “wow” the visitors, young and old. 

However, what if they could move graciously as in the past when they were giving the 

citizens the gift of life with clean disease free water? 

 

“Bring the Osborne-Killey back to live, animate her flywheel and piston mechanism,” 

was the design project in 2006 for a group of final year students in engineering at 

Queen’s University. The basic idea was already explored and it would be a wonderful 

cooperative project for the students to come up with a “turn-key” drive unit.  

 

From September 2006 to April 2007, a team of four students in the Department of 

Mechanical and Materials Engineering went over the information on file, double checked 

the contents, made measurements of their own, such as the required torque needed to 

move the large fourteen-foot flywheel and the gigantic crankshaft, connecting rod and 

piston rods of the two high and low pressure cylinders. They went back to the drawing 

board, received funding from the department for their project, and ordered the parts: an 

expensive five horse power electric motor, an equally expensive gear box, bearings and a 

rubber coated fork lift truck wheel. The staff at the departmental workshop manufactured 

the frame, the axles, belt drive components and in the second term, shortly after the New 

Year, the unit was ready for testing, a mayor part of the student project. The objective 

was to hand over the, with a value of close to $5000 in parts, to the Pump House Steam 

Museum as a goodwill gesture in the spirit of the “Town and Gown” culture Queen’s and 

the City promote.  

 

The testing involved an instrumented static friction plate that rubbed on the rubber wheel 

and mimicked the torque. The student measured the friction, the electrical power, and 

current to drive the unit, at a speed that would move the flywheel at ten rounds per 

minute. Of particular concern was the start-up current and power since the steam engine 

has a much larger torque requirement during start-up than once it runs at constant speed 

operation.  An electronic start-up procedure to limit the initial current to the motor would 

have been more elegant, but it was well beyond the limit of the budget for a student 

project. 

 

Instead, the students designed an inexpensive engagement mechanism that allowed the 

electric motor to start first on its own, then two small, pressurized, air bags push the drive 



wheel against the flywheel and during a short period of squealing between the rubber 

wheel and stationary cast iron flywheel, the Osborne-Killey comes to life... 

 

 

Why now share this story with our readers? 

 

Because, after two years of intermittent use to fine tune the drive unit by the volunteers at 

the museum, the unit has performed routinely all season this year, from June till the 

middle of September. Summer staff starts her up in the morning; oil the moving parts of 

the historic steam engine, and shut her down in the afternoon. The large flywheel rotates 

at ten revolutions per minute, a speed that is not far from the normal operating speed and 

allows the public to view and contemplate the relaxed pace of Victorian times.  

 

The revolving flywheel in the main engine room can be seen from the sidewalk outside 

the building and may entice the tourist, school children and their parents and teachers, our 

neighbours and passers-by to consider dropping in for a closer view.  

 

Have a look at the photos below. 

 

 

 

 
 

 

Three of the four students: Paul Murray on the left, Salmaan Moledina in the middle and 

Kwan-Ching Geoffrey Ng on the right, try to move the flywheel to measure the torque 



required for the animation. This was fun but also a serious improvised, but precise, test. 

The weight of each student and distance from the centre was measured and when the 

flywheel started to move it was the known required torque.  

 

 

 
 

Paul Murray, Cox Wensink, Kwan-Ching Geoffrey Ng and Salmaan Moledina, fourth 

year engineering students in the crawl space below the engine where the drive unit would 

be located. “What in the world are we doing here,” they look as if to say.  

 

 

 
 

The drive unit in the laboratory: the large five horse power electric motor at the left, the 

forklift truck wheel at the right and the instrumented friction plate on top of the wheel. 

The gearbox and pulley system connects the motor with the drive wheel. Note the rubber 



pressurized air bags in the right lower part of the photo that will push the wheel against 

the flywheel. The wheel, its axle, and the bearings are mounted on a base that hinges 

around a pivot shown below the middle of the photo. 

 

 
 

Happy students, museum Curator Gordon Robinson and Henk Wevers, Project Advisor, 

after a successful test run; a job well done! 

 

Postscript: 

 

Salmaan Moledina has an engineering position at Hatch, a consultant firm, specializing in 

pipeline projects.  

 

After working as a mechanical engineering consultant, Cox Wensink decided to do 

a Master of Strategic Product Design at the Delft University of Technology in the 

Netherlands. She will graduate in February 2011.  

 

Geoffrey Ng is completing his master’s in biomedical engineering at the University of 

Ottawa, with the intention to pursue a doctoral degree and continue his research in 

orthopaedic biomechanics.  

 



Paul Murray did a Masters in Mechanical Engineering followed by an internship with 

Campus for Christian Ottawa helping to lead and mentor students and do faith related 

work. Paul is now looking for an engineering job in mechanical design or in energy 

generation or conservation. 

 


