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when we realize that it is not. twenty years since the application
was made for the\ first letters patent for the Parsons turbine, and
that it was as late ‘as 1891 that the first condensing turbine was pro-
duced, we cannot but wonder at the success it has achieved, and the
world-wide interest it has excited. Previous to the last decade,
conservative engineers in general undoubtedly looked askance at
rotary engines and turbines; but it needs only a glance at the
modern turbine to perceive mechanical features which must meet
with approbation, while a closer examination cannot fail to call
forth admiration for the ingenuity displayed and the persevering
attention to detail shown in every part.

The modern parallel flow turbine is too well known to need a
detailed description, but it will not be amiss to insert here the
general principles of its chief types. They all depend for their
action upon the conversion of the kinetic energy, caused by the
expansion of the steam into work done on the rotating turbine shaft.
In the De Laval turbine the expansion of the steam takes place in
one or more nozzles before it reaches the turbine blades. In the
Parsons this expansion takes place during the passage of the steam
through the turbine, while in the Curtis turbine we have the applica-
tion of both these principles. The De Laval, with its one row of
blades, must, in order that the velocity of the steam leaving the
blades be not excessive, have a very high peripheral velocity. In
the Parsons and Curtig turbines, however, the employment of many
rows of stationary and rotating vanes makes it possible to diminish
the speed of the turbine shaft without reducing the efficiency.

As regards the velocity of the turbine blades, it is not difficult
to find the one that is most efficient. -Suppose V be the absolute
velocity in feet per second of the steam as it strikes the vanes, and
V _ the absolute velocity of the steam leaving the vanes, the greatest
amount of energy that can be given to the turbine per pound of
steam is \‘J: ? foot pounds, and in order that this should be
a maximum, V_ must equal nothing. This is the case when the
velocity of the vane is one-half the velocity of the impinging jet,
and when the direction of the motion of the vane is parallel to that
of the impinging and leaving jets.

This condition cannot be realized in steam turbines, though it
may be noticed in passing that a close approximation to it is
obtained in the case of the Pelton water wheel. But the velocities
dealt: with when working with steam are immensely greater than
can ever be experienced with water. Thus, with a head of 200 feet,
the velocity of the water entering the.turbine could not exceed 113
feet per second. In the case of turbines of the De Laval type, how-
ever, where the steam expands in a diverging nozz'e from initial
pressure to condenser pressure, it is estimated that velocities of




