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use for going ahead, but it can just as well be a steam tur-
bine. From the very start, Mr. Parsons used in his vessels
special turbines for going astern, and these were attached
to the same shafts as the main turbines, but this arrange-
ment has the inconvenience of taking up a good deal of
space lengthways. .

In my patent of 1898 I have indicated how these can be
fitted so as to be, as it were, hidden inside the main tur-
" bines on the low-pressure side, and without taking up any
additional space. When they revolve freely, the astern
rings offer no appreciable resistance while the main turbine
is at work, and, conversely, the latter is idle when the astern
turbine is in motion. This is the arrangement we have got
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almost as easy as with ordinary twin screws. An effective
horse-power astern of 75 per cent., or more, of that when
going ahead can thus be obtained.

The power of the reciprocating engine should not be
less than one-sixth of the total, and it can quite well be
increased to one-third or even to one-half of the maximum
horse-power. It may be urged that this arrangement is com-
plicated, and that if such an important reciprocating engine
is to be retained, it is better to stick to the present system.
In reply to this objection, however, the following advantages
may be shown:

(1) Reduction of weight, although rather more space is
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Section and Plan of Yarrow & Co.’s Torpedo Boat, Fitted with Rateau Turbines.
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in torpedo boat No. 243 and in the “Libellule,” and it has
the advantage of great simplicity. I think that Mr. Parsons
has also made use of a similar arrangement in a certain
number of his recent vessels.

According as the astern turbine is more or less de-
veloped, so the astern speed is more or less increased. With
a single live ring, as on torpedo boat No. 243, and for the
same expenditure of steam, the stern speed will be about 40
per cent. of the speed ahead, but with two rings it can be
increased to 50 per cent. Adding more rings, however, adds
very little to the speed, unless the number is so greatly
increased as to make this engine almost as important as the
principal one.

For quickly stopping a vessel turbines are apt to be
inconvenient. After steam is cut off, the propellers con-
tinue to revolve by the action of the water, and they usually
carry around with them the live rings, for the resistance to
rotation is very slight. One can, however, increase this
resistance by admitting steam in the opposite direction on
the astern rings.

This question of stopping, reversing, and manceuvring is
one which, in the author’s opinion, may prove a serious
hindrance to the extensive use of turbines for ship propul-
sion. It is particularly important for warships to be able
to manceuvre with ease, and it will necessarily lead to the
adoption of a combined system of turbines and recipro-
cating engines.

Combined Use of Turbines and Reciprocating Engines.

For the various reasons given above, the best solution
appears, therefore, to be the simultaneous employment of
a reciprocating engine and turbines attached to independent
shafts, in order that the reciprocating engine may be used
at any speed. Each kind of engine is thus adapted to the
work which suits it best. ‘The reciprocating engine does for
slow speeds, while the turbines come into play progressively
as the higher speeds up to the maximum are required. They
can, moreover, be equally well arranged for going astern,
and the combination of the two then makes manceuvring

(2) Easier working and maintenance, and subsequent
saving in personnel. .

(3) Reduction of the vibration due to the reciprocating
engines.

(4) Increased efficiency, as the turbine is particularly
suited to utilize the expansion of steam up to its extreme
limit. It may be estimated that the increase in power for
the same consumption of steam would amount to 15 to 20
per cent., or, in other words, that 5 or 6 per cent. increase
of speed would be obtained by the arrangement here pro-
posed.

Moreover, this arrangement will make it possible to
bring the turbines advantageously into play at a lower limit
of speed. With turbines alone, this limit is about 20 knots,
whereas, with the combined system, it is possible to begin
at 15 knots, or perhaps even less.

The Rateau Turbine.

The author’s design of turbine consists of a series of
flat moving rings, varying in number according to the re-

quirements, and fitted on a single shaft. These rings are
placed between circular discs whose rims fit into grooves
on the inside of the casing. The shaft traverses these dia-
phragms through bushes, which allow but little play. Else-
where, the clearance between the moving and the fixed parts
generally exceeds 3mm., and can even be as much as 5 or 6
mm. without causing trouble. With this arrangement, and



