The Pelton Impulse Water Wheel
Water wheels have been used to power mills and pumps for centuries. However, the traditional water wheel was
inefficient: water hitting a bucket would splash back against the next bucket, slowing the wheel. This is especially
true when water is delivered to the buckets under very high pressure.
Millwright Lester A. Pelton worked in the Mother Lode region during California's gold-mining era, where innovative
miners had learned to concentrate a stream of water under very high head, through a nozzle and against banks of
dirt and gravel in a process called hydraulic mining. Pelton experimented with high-head nozzles and water wheels,
tinkering with at least 40 different configurations until he developed a split bucket water wheel.
Pelton's impulse water wheel was a key to tapping the vast water power of the mountainous American West. The
Pelton wheel is still used throughout the world for generating power where sources of high-head water are available.
The amount of power that a water wheel can generate from a stream of water is dependent on several variables,
including: 1) the efficiency of the water wheel; 2) the volume of the stream of water; and 3) the pressure, or head,
under which the water is delivered to the wheel. Thus, a high-head, low-volume hydropower facility can theoretically
generate as much power as a low-head, high-volume facility.
By splitting the stream of water from the nozzle into two parts, he was able to eliminate inefficiencies caused by
water splashing back against other buckets. He also learned that by changing the angle of the water's impact
against the buckets, he could control the speed and power of the water wheel.
Within 15 years of its first serious demonstration at the Idaho-Maryland gold fields in 1880, 850 companies were
using the Pelton wheel and many more were vying for orders.
At the North Star Mine powerhouse in Grass Valley, California, an 18-foot Pelton Wheel, weighing 10,000 pounds,
ran for 30 years pumping 1,000 gallons of water every minute from the mine.
The wheels are typically used where water is under high heads, generally 1000 feet or more. They develop
efficiencies up to 90 percent while utilizing small volumes of water compared to that which are used in turbines.
Although there are some Pelton wheels operating under heads of even more than 2,000 feet, there are also many
operating at heads of only several hundred feet.
Pelton's hydraulic prime mover, known as a Pelton turbine, is still being manufactured at a scale and in sizes far
beyond the original machines.
Pelton patented his wheel as well as his novel design of the double cup runner, and in 1888 formed the Pelton
Water Wheel Company in San Francisco to supply the growing demand for hydropower and hydroelectricity
throughout the West and world-wide.
Lester A. Pelton was born September 5, 1829, in Vermillion, Ohio, and died March 14, 1908, in Oakland, California,
at the age of 78. He was awarded the the Elliott Cresson Medal, the highest award given by the Franklin Institute, in
1895, and was inducted posthumously in 2006 in the National Inventors Hall of Fame.
An example of the Pelton wheel at work can be seen in David H. Redinger's book, "The Story of Big Creek".
Following are several pictures taken from the book (invoking the Fair Use Doctrine) showing a generator in Big
Creek Powerhouse No. 1 in 1913.

excessive changes in pipeline pressures are relieved by bypass openings
back of the nozzles, also controlled by the governor. After reaching the tail
race, the water, instead of continuing unchecked down the natural canyon,
must repeat its first performance because its job is only half done-and is
again impounded, this time by Dam No. 4 across Big Creek just below
Powerhouse No. 1. The water passes through a four-mile tunnel and into the
high-pressure lines, through which it is can-ied to the wheels in Powerhouse
No. 2.
The high-pressure pipe for the four units installed during the initial
development-two in each of the two plants-was made in Germany. When
it was laid, the work was started at the powerhouse and the sections placed
uphill, the lines being kept full of water as they grew in length. The water
allowed a lower and more even temperature to be maintained, and in warm
weather would hold the pipe movement in the trench to a minimum. It is
amazing how pipelines will react to temperature changes-crawling around
like snakes if care is not taken. The practice of providing expansion joints
was adopted in later years, but since there are none in these older lines they
were backfilled-that is, covered with earth. The lap-welding process for
making the longitudinal seams had been developed and used extensively in
Germany in the manufacture of pipe for such purposes.

