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1. Title slide

I have given many talks at the Northeastern Section of GSA, this is the first time I have spoken on the only subject that I am arguably even more passionate about than geology, namely, mining history and, more specifically, the Cornish beam engine, which made that history possible, and which hales from my home county of Cornwall in the UK.

My talk today is about such an engine, which, when it was erected in 1872 at the Lehigh Zinc Company’s Ueberroth Mine, just 60 miles NE of here, was the largest steam engine in North America.

2. Rotative beam engine

The beam engine, which was invented by Thomas Newcoman and greatly improved by James Watt, was the portable power source that made the Industrial Revolution possible. Driven by steam and the creation of a vacuum in a vertical cylinder, the up-and-down movement of the piston was transferred by way of a beam and converted to rotary motion using a flywheel and crank. The rotary motion was then used to drive machinery in much the same way as a waterwheel or windmill.

3. Cornish Pumping Engine

The largest of these beam engines, with cylinder diameters of up to 100 inches (or more than 8 feet), were used for pumping, in which case the up-and-down movement of the piston was simply transferred to the up-and-down movement of the rod that operated the pump at the bottom of the mineshaft.

4. Single Acting Engine

The Cornish pumping engine, seen here, was single acting, in that the pump was operated by the weight of the descending pump rod, not by the power stoke of the engine, which simply raised the pump rod for its next descent.

5. Upper Chamber

The buildings that housed these gargantuan steam engines had three floors, with an upper chamber at the level of the massive beam that transferred the up-and-down motion of the piston to the up-and-down motion of the pump rod outside,

6. Middle Chamber

a middle chamber housing the valve nozzles at the level of the top of the cylinder,

7. Bottom Chamber

and a bottom chamber at the base of the cylinder that held the automated gear used to operate the valves.  But while this engine, built in 1892 and preserved at East Pool Mine in Cornwall, is clearly large, with a 90-inch cylinder, the one commissioned by the Lehigh Zinc Company was significantly larger.

8. Map

In 1853, following the discovery of rich zinc ore in Lower Ordoviocian dolomites of the Rickenbach Formation in the Saucon Valley, SE of Allentown, a zinc works was established in nearby Bethlehem that, in 1860, became the Lehigh Zinc Company. By 1876, the plant was producing about half of the country’s total annual zinc consumption, and over the course of their history, the mines, the largest of which was the Ueberroth Mine, raised over 800,000 tons of ore averaging 30% zinc.

9. Pumping History

Because of karst-enhanced groundwater, the Ueberroth Mine was, from the start, notoriously wet and a series of increasingly larger pumps were erected to cope with this problem. In 1854, the Ueberroth Mine was a shallow open-pit operation being drained by pumps capable of raising 200 gals/min. In 1861, a Woodward pump was installed, to which a 100 hp Corliss engine was added in 1863 capable of raising about 2500 gals/min from a depth of 65 feet.

Finally, in 1866, the company’s engineer, Cornishman John West (nephew of the great Cornish engineer, William West), erected a 300 h.p. double-acting condensing horizontal engine of his own design with a 32-inch cylinder and 9-foot stroke that capable of raising 5700 gals/min from the mine’s new pumping shaft, which had been sunk to a depth of 132 feet.
But all proved inadequate for the task as the mine deepened and, in 1869, West was called upon to design an engine capable of pumping 12,000 gals/min from a depth of 300 feet.

10. “The President” 1

The massive engine that West designed was extraordinary, but proved to be as successful as it was gargantuan. Weighing in at 675 tons, it had, not one, but two huge latticework beams and a cylinder with a diameter of no less than 110 inches, the largest ever cast in North America. The linkages anchored to the main girder constitute the parallel motion, which was used to keep the piston vertical in the cyclinder.
The engine was built over a three-year period by Merrick & Sons at their Southwark Foundry in Philadelphia, although much of the casting was subcontracted to Lazell, Perkins & Co. of Bridgewater, Massachusetts, and the pumps and boilers were manufactured by the Philadelphia firm of I.P. Morris & Co. It was set to work in January 1872, and ran continuously until October, 1876, by which time the shaft had been sunk to a depth of 240 feet.

West is thought to have called his engine “The President” in honour of President Ulysses S. Grant who had been invited to officiate at its dedication. In the event, however, Grant fell to drinking with a friend en route and failed to arrive!

11. “The President” 2

Because the mine was too shallow to permit the pumps to be operated simply by the weight of the descending pump rods, West’s engine was a double-acting condensing engine, which used power strokes to drive the beams both up and down. This required the use of flywheels, so the engine worked both pump rods in the shaft and a pair of massive flywheels inside the engine house.

Like those of Cornish engines, the engine house was three stories high, with the air pumps and condenser on the ground floor, the second floor near the top of the cylinder, and the third level with the two beams.

12. Open Pit 1

West’s engine was kept on standby for many years, but was eventually scrapped and, today, little is left of the Ueberroth Mine beyond its flooded open pit just half a kilometer south of Interstate 78 at Allentown.

13. Open Pit with Engine House

But while the engine may have gone, the ruinous building in which the engine was housed still stands.

14. Engine House 1

The engine house, which is complete to the base of third floor, is built entirely of Potsdam Sandstone.

15. Front Wall

The front wall, which supported the beams, is 9-foot thick, with just two small windows, below which are deep slots for the two flywheels.

16. Rear Wall

The rear wall contains a large, brick-arched doorway through which the cylinder would have been brough into the house, and two windows, between and below which is the steam inlet, through which steam was brought to the cyclinder. Two square stacks that served the boilers occupy the two rear corners.

17. Boiler House

The engine’s 16 boilers were housed in a building adjoining the engine house to the rear, where their footprint can still be seen. This contemporary photograph shows the boiler house to have been a wooden building with a three-gabled roof. The absence of smoke suggests the engine was no longer working.
18. Side Wall

The side walls are mirror images of each other, each with an opening for the main girder, two pairs of windows, and a large wood-linteled doorway presumably used to bring the two flywheels into the house.

19. Ground Floor

The existing floor of the house is dominated by a central masonry platform, to which the engine was anchored, and by large pits either side of the platform for the flywheels and cranks.

20. Cornish Engine Houses

In Cornwall, the historical importance of engine houses, like these at Botallack Mine, has long been recognized and, although they number in the hundreds, many have been stabilized. Indeed, the mining landscape of Cornwall is of such significance that it was named a World Heritage site in 2006. 

21. Engine House 2 

It therefore seems a trajedy that this engine house, the only one of its kind in the country and home to one of the engineering marvels of its day, has received no attempt at conservation. Hopefully this will change before the condition of the house, which is presently quite good, starts to irrevocally deteoriate.






