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STEAM TURBINE PROPULSION FOR MARINE
PURPOSES.*

By Professor A. Rateau, of Paris.

There is no need, in a country which has given birth to
the Parsons turbine, to insist upon the interest attached to
the application of the steam turbine to the propulsion of
ships. The rémarkable results which the distinguished
inventor of that engine has obtained are matters of common
knowledge, and the author is one of those who have most
admired and appreciated the methodical manner in which
these results have been achieved.

There are, at the present time, two ships fitted with our
turbines, namely, the French torpedo boat No. 243, and a
first-class torpedo boat built by Yarrow & Co. The latter
alone has been constructed according to our ideas, as the
restrictions imposed by the naval authorities upon the
French torpedo boat, and the conditions laid down for its
propellers have created such difficulties that it has been
impossible up to now to obtain a satisfactory speed with this
vessel, It was, however, only a trial boat, and the speed
was not required to exceed 20 knots; in point of fact, we
have obtained over 21 knots. With Yarrow & Co.’s boat, on

" the other hand, the conditions are such as to utilize the full

‘value of the turbines, and the latter have been further sup-
plemented by a small reciprocating engine for economical
working at reduced speeds. The trials with this boat are,
therefore, of considerable practical interest, and I have much
pleasure in acknowledging our debt to Mr. Yarrow for the
breadth of view which he has shown in dealing with these
new conditions.

Another small vessel, the “Libellule,” was to have been
fitted with a turbine of our manufacture, an_d the engine has
been completed for some time past, but the trials have not
yet taken place, as the special boiler with which it was
desired to make the experiments was not ready.

Before going into the details of each of these applica-
tions of our system of turbines it may be well to set forth
some of the obstacles which arise in using turbines for the
propulsion of vessels, obstacles -which, in the author’s
opinion, can only be satisfactorily overcome by a joint use
of reciprocating engines and steam turbines.

As to the advantages of turbines, these are well known:
absence of vibration, great reduction of weight, ease n
handling, absence of wear and tear, etc. There is no need
further to insist upon them.

The three principal difficulties in applying turbines to
the propulsion of ships are as follows:

(1) Design and arrangement of propellers for a high
speed of rotation.

(2) Efficiency of turbines at low speeds. )
(3) Reversing and manceuvring pOwers.

(1) .Arrangement of Propellers for a High Speed of
Rotation.

When the turbines are not restricted to any particular
speed of rotation, a very high efficiency can be obtained,
certainly higher than that of the best reciprocating engines.

The author’s experiments confirm this fact, which had
already been shown by the published trials of the Parsons
turbine. Unfortunately, the best speed for turbines is
usually much too great for screw propellers. In high-speed
vessels, by some give and take between engine and pro-
peller, a working agreement can be arrived at; but it is n&t
easy to do. The gearing of the rings has to be higher than
with a turbine for other purposes, and the turbine itself
must be divided up into several sections in series; and,
further, it is necessary to devise some arrangement for the

propellers by grouping them either singly, in pairs, or in ’

threes on several shafts, and to so increase their surfaces
that the extreme outside diameter shall be greater than the

*From a paper read at the Institution of Naval Archi-
tects of Great Britain.
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pitch, all of which tends to reduce the total efficiency of the
engine and propellers.

If, therefore, the turbine is theoretically superior to the
reciprocating engine as regards consumption of steam at
full speed, it is not by any means certain, a priori, that the
joint efficiency of both engine and propeller is better, or
even as good.

The practical difficulties, moreover, increase as the speed
diminishes, for in the first place the total surface (and con-
sequently the size of the propellers) is mainly determined
by the principal cross section of the ship, whereas, on the
other hand, the size of the turbines is limited only by the
speed of rotation, and not by the power developed. The
speed of the turbine must be reduced in proportion to the
speed of the ship, so that the dimensions of the former are
increased, either by the number or the diameter of the
moving rings, whilst the power diminishes approximately as
the inverse of the cube of the speed. There is, therefore, a
lower limit of speed, below which the use of turbines cannot
be recommended. The author has already expressed the
opinion (in a paper read before the Association Technique
Maritime in 1902) that this limit is in the neighborhood of
20 knots. The author is aware that certain ships now under
construction for transatlantic service, and of a proposed speed
of seventeen knots, are being fitted with turbine engines, but
the future will show how these will turn out.

(2) .Efficiency at Low Speed.

If the steam turbine is capable of giving good results
at the maximum power, it cannot be gainsaid that the results
are certainly unsatisfactory at reduced speeds, not so much
on account of the reduction of power as on account of the
reduction in the speed of rotation, which involves a lowering
of what is termed the ‘“hydraulic efficiency” of the turbine.
Curves showing the steam consumption per horse-power of a
turbine, compared to that of a reciprocating engine, in terms
or the speed of the ship assuming that this consumption is about
the same in both cases at the maximum speed, indicate that at
reduced speed the consumption of steam per horse-power for
the turbine is much higher than for the reciprocating engine.
This drawback is not important in the case of merchant vessels
that keep at about their maximum speed. . On the other hand,
it becomes a serious one for warships that are rarely working
at full power. The increase in the coal consumption at speeds
of, say, 12 to 15 knots, at which they are usually working, would
however, greatly diminish their radius of action. A partial
remedy, as used by Mr. Parsons, may be effected by adding
a supplementary turbine for cruising purposes, into which
the steam first enters when proceeding at low speeds. This,
however, does not improve the hydraulic efficiency of the
turbine, and the steam consumption nevertheless
high.

The author considers that under no circumstances can
turbines alone be economically worked at low speeds, and
that the only satisfactory solutionis the employment of a
reciprocating engine of more or less power, according to the
circumstances, in conjunction with turbines. With this com-
bination economical results can be obtained at all
and an example of this will be given later.
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(3) .Reversing and Manoeuvring Powers.

With a t:eciprocating engine stopping and reversing are
effected in the simplest possible manner, whereas the very
principle of the turbines is essentially opposed to this.
Various inventors have tried to solve this problem by means
of special blades to enable the same rings to be used for
both directions of motion, but these attempts do not appear
likely to come to anything, as one can only obtain reversi-
bility by a considerable sacrifice of efficiency in forward
motion. It is, therefore, necessary to supplement the tur-
bine by special engines for going astern, and, as it is ob-
viously impossible to have the latter as powerful as the
former, one must be satisfied with a very much smaller speed
astern than ahead. This difficulty in freely going astern
makes manceuvring very awkward. The engine for going
astern may be a reciprocating one, which would also be of



