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The Pelton Water Wheel

The great advances which have been made in recent years in electricity and its conversion
into motive power have turned the attention of engineers to the perfection of the machinery
by which the 'countless wealth, which is being squandered in all the torrents and water-
courses of the world' can be best utilized and enslaved by means of waterwheels and tur-
bines to the service of man.

The Pelton waterwheel, which is one of the comparatively recent inventions, seems to have
been born amongst the foothills and mountain ranges of California, where, owing to the
high head and often small quantity of water, the ordinary form of turbine or waterwheel
was of but limited service.

The Pelton is what may be termed a
tangential reaction wheel, the power
of which is derived primarily from the
pressure afforded by a head of water,
supplied by a line of pipe, discharged
upon it through a small nozzle, the
size of which is proportional to the
amount of water available and the
head and the power required. Its
general form will be seen by reference
to the drawing below which shows the
wheel and its buckets, the nozzle and
regulating valve and the pulley from
which power is conveyed to other
machinery. The wheel itself is, in
practice, hooded in with boards or
sheets to prevent splash. The manner

of utilizing the pressure of the water in the pipe is the distinguishing feature, and the secret
of the means by which as much as 88% of the theoretical energy of the water is realized.
As will be seen in the drawing, the buckets on the circumference of the wheel are of a pecu-
liar shape, with a wedge in the center, which divides the stream in such a way as to develop
its full force; while in passing out it sweeps against the curved sides with a reactionary
influence, giving it the effect of a prolonged impact. It is also by this means deflected from
the course of the wheel, so as to offer no resistance to its motion. That the¹power of the
water is fully exhausted would appear from the fact that it falls from the buckets practically
inert, no water being carried over; nothing but a mist above and a stream below to indicate
the force which has been liberated.

The Pelton is essentially a high-pressure wheel, but it is also adapted to moderately low
heads; although, when these latter are only from 10ft to 20ft, it would appear that the
ordinary turbine can fairly compete with it, so that it is not recommended for heads of less
than 25ft.



EUREKA!   Summer  2002 31

As regards the extreme pressure consequent upon high heads, there is no practical limit to
the head under which the wheel can be operated; as, for instance, at the Comstock, where
a Pelton is at work under a head of 1680ft, equal to a pressure of 7221b. per square inch
and realizes an average efficiency of 88%. It has been running under these conditions for
over three years and the only repairs needed have been the replacing of a few buckets.
Pelton wheels are made in a standard 6ft size and in all sizes downwards from this to a 4-
inch wheel which can be used for driving a sewing machine or other light work.

The power of a Pelton wheel does not depend upon its diameter, but upon the head and
amount of water supplied to it. Where a very considerable power is wanted under a com-
paratively low head, a larger wheel is necessary, in order to admit buckets of a sufficient
size to cope with a larger stream of water. Wheels of greater dimensions are also desirable
in many cases with reference to reducing the speed, when the smaller wheels will furnish
all the power needed. The velocity of the wheel being determined by the head, the diameter
can then be made to conform to the speed required and the buckets and nozzle delivery
proportioned to the amount of water available and the power wanted.

When the head of water is low, but the quantity considerable, a wheel with two or more
nozzles can be employed. Where these are used, one or more nozzles can be stopped off
when the additional power they afford is not wanted, or when for any reason the water
supply partly fails. Wheels with several nozzles are of great use for hoisting purposes, as in
double winding shafts or inclines, where this arrangement admits of using all the streams
when starting the load and shutting off one or more when it rises; affording thus economy
of water and perfect control of the cages or trucks.

In the case of double winding, i.e. where the power is used for both raising and lowering of
the load, the rotation of the hoisting drum is reversed by means of two Pelton wheels, both
keyed onto the one shaft but with the buckets facing in opposite directions and with two
sets of nozzles, one set for each wheel. By applying the water to one set of nozzles or to the
other set, the direction of rotation of the winding drum can be reversed. For single hoisting
purposes, where the load can be lowered by a brake, a single nozzle wheel is connected to
the winding drum by means of spur gearing.

In both cases, the drum can be disconnected by a clutch and controlled by a brake, whilst
the quantity of water supplied to the wheel is regulated by a hand lever and water gate. The
driver has thus complete control over the machine.

When it is desired to maintain an even speed with a varying load and great regularity in the
number of revolutions per minute, as in mills, where various machines are constantly being
thrown in and out of gear, or in electric installations, a deflecting nozzle is applied to the
wheel. This consists of a nozzle of from 3ft to 5ft long, attached to the main piping and
valve by means of a ball joint and is operated by means of a lever and rocking shaft. W'ith
these attachments the whole or any part of the stream can be thrown on or off the wheel
instantly by hand, or gradually by means of a governor, thus affording such variations of
speed and power as may be desired to accommodate any change in the load.
The Pelton wheel should be fixed at the lowest convenient spot in the mill. The foundations
required are very simple. In some cases the weight of the framework is sufficient, but as a
general rule it would be better to bolt it down to a block of concrete or stonework, or to the
rock.


