
THE CANADIAN ENGINEER

STEAM TUJRBINES.

ln the July issue of TuE CANADIAN E NGINIatut there
appeared a description of the IlTurbinia," the English
torpedo-boat destroyer, whose great speed fias attracted
%vorld.-vide attention to the novel nmotor (the invention of
the Mion. C. 1-. Parsons) whichi inoves lier propellers.
Wc are nowv able to give drawings of tlihI "Trbinia " and
a fufler description of the turbine engincs.

The Parsons' turbine consists essentially of a cylin-
rincal case. Attaclied to the inner surface of the case are

ai number of rows of inwvardly-projecting blades, which
cictend radially towards the axis of the engine. Tie func-
tian of these is to guide the steam. Through the axis of
the engine there passes a shaht which is directly coupied
to the scr-ew-sliaft. On the axial shaft is mounted a light
drunm, the external dianieter of wvhich is sortie inches less
than the internai diarneter of the case. Whien, therefore,
the druni is placed inside the case and co-axial wvith il,
there is left an annular space. This space is occupied by
the blades, projecting inwvards from the case hefore referred
ta, and by other rows of outwardly projecting blades at-
tachied to the outer surface of the lighit drum. The blades
on the outer cylinder are called "lguide blades," and the
similar blades are kno'vn as -« moving blades." When
steami at pressure is admitted to the annular space it
first c:)mes in contact wvith a ring of the llxed guide
biades, wvhich are so formed as to direct the low of
steamn on to the adjacent ring of moving blades at an
angle to the surface of the latter, sucb as 'vili cause the
mioving blades ta rotate round the axis of the engine. As
thiey are firmly attached to the drum, and as the latter fs
fixed to the shaht, motive powver for a screw propeller or a
dynamo is thus obtained. There are, of course, nunierous
aiternate rings of guide blades and moving biades, there
being perhiaps eighty rows of both in an ordinary Parsons
turbine. Whien the steamn has been directed on one course
by a ring of moving blades, it requires to have its uine of'
motion altered sa thant it wvill strike the next ring of mov-
ing blades at the required angle. The guide blades are so
shaped as ta effect thiq purpose. In order to use steami
economically it rnust be 'vorked expansively, and this
probleni Hon. C. H. Parsons has solved in this wvay. As
the steam does wvork, it necessarily increases ini volume,
and loses proportionately in pressure; to accommodate the
increased volume additional blade area is given b:- radu-
ally increasing the annular space and the size of the blades.
*l'hongh its action in each individujal turbine is 'approxi-
nately as if the fluid 'vas inelastic, yet a smali inérement

of volume takes place at each passage through the blades,
and the expansion going on at something like geometnic
ratio at each of the numerous successive turbines, soan
assumes large proportions. Ratios of expansion of flfty
up ta one hundred or even twvo hundred-fold are coin-
mon in one single compound turbine of the condensing
type-a notable feature in turbine practice being the high
expansion ratios, and very large volumes can be economic-
ally dealt with without necessarily increasing the size and
%veight of the engine to any large extent.

The high speed of revolutions diminished flot only
the wveight of the engine in proportion to a given h..p. ;
but also of shafting propellers and supports, as well as of
the biull.

The inventar makes the following dlaims for the newv
imotor: Greatly increased speed, owing ta diminution of
wveight and smaller steain consumption ; increased carry-
ing power of vessel ; increased economny in coal consumnp-
tion; increased facilities for navigating shallowv waters;
increased stability of vessel ; reduced weight ofmachinery ;

reduced cost of attendance on nîachinery ; reduced size
and weiglit of screw-propellers and shafting; absence of
v ibration ; lowvered centre of gravity of machinery, and
reduced risk in titre of war.

The 1,Turbinia " is ioo feet in length, 9 feet beamn, 3
feet dratight amidships, and 44ý tons displaceient. Slie
lias three screw slîafts, each directly driven by a comipound
steain turbine of the parallel flow type. The three tur-
bines are in series, and the steamn is expanded (at full
powver) fromn a pressure of 170 lbs. absolute, at whichi it
reaches the motor to a pressure of i lb.' absolute, at %lîich
it is condensed. Thie shafts are slightly inclined, and each
earries three screws, making nine in ail. The screwshave
a diameter of 18 inches, and 'vIien running at full specd
îliey miake 2,200 revolutions per minute. Steam is sup-
plied froi a wvater-tube boiler, and the drauglit is forced
by a fan, mnounted on a prolongation of the 1owv.pressure
motor shaft, the advantage of this arrangement being tbat
the dratight is increased as the demand for steamn increases,
and also that the power to drive the fan is obtairied directly
froin the main engines. Up ta the present the maximum
anean speed attained lias been 32Î knots, as the mnean
of twvo consecutive runs on the measured mile. These runs

were made after about four hours' steaming at other
speeds, and the boat on the day of the trials hiad been
fifteen days in the water. It is anticipated that on subse.
quent trials, after sonie alterations to the steam-pipe, stîll
higber mean speeds 'vili be obtained. As it stands, how.
lever, tbe I.H.P. realized iS 2,100, and the cansuimption of
feed.-vater per I.H.P. hour i.41 lbs , and the speed the
fastest of any vessel irrespective of size. The wveight of
the main engines is 3 tons 13 cwt. Total weight of macai-
nery, inciuding turbines and auxiliary engines, condenser
and boiler, the propellers and shafts, the tanks and the
wvater in baller and hot 'vell, 22 tons. Thus ncarly ioo h.p.
is developed per ton of machinery, and neanly 5o h.p. per
ton of dispiacement of boat. The total weight of the
IITturbinia's" engiries is 3 tons 13 cwvt., and they develop
2,i00 indicated horse-power, as determined by Professor
J. A. Ewving, F.R.S. Ordinary navy engines of the tor-
pedo vessel class wvauld wveigh probably 15 ta 20 tons.

"1The advantages of a rotary-motor for the purpose of
marine propulsion are manifest as regards a direct applica-
tion oh the force of the steai ta the sbaft to be driven, and
a cansequent saving of bulle, weigbt, friction and 'veas-,"
says the Marine Engineer, London,-ii a recent article.
c When such a nr.otor is Ehowvn ta be cccmical in steami
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