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SPECIFICATION forming part of Letters Patent No. 716,468, dated December 23, 1902.

Application filed January 26, 1897, Serial No. 620,719,

To all whom it may concern:

Be it known that I, CHARLES ALGERNON
PARSONS engineer, aemzen of Great Britain,
residing at Heaton Works, Newcastle- upcm-
Tyne, in the county of Norbhumbetldnd Eng-
land, have invented certain new and use-
ful Improvements in Propelling Vessels by
Steam-Turbines, of Whlch the following is &
specification.

My invention relates to vessels propelled
by steam-turbines; and my object is to ob-
viate certain dlﬂieultles which I have expe-
rienced in applying steam-turbines to marine
puarposes.

constructed according to any of my well-

known types i1s applied to working a screw-

propeller directly the high speed of the tur-

bine necessitates a diameter of serew - pro-.

peller which is rather too small to provide
sufficient blade area to absorb the power of
the engine in propelling the vessel with a high
efficiency and that sometimes undersuch con-
dition the efficiency is reduced by the forma-

tion of vacuum behind the blades of the pro-

peller.
I arrange -two or more screw - propeller
shafts, to eaeh of which I couple a steam-tur-

‘bine, which turbines are coupled by pipes
and valves, so as to cause the steam to pass

through them in series or in multiple series.
by thls arrangement the steam passes from
turbine to turbin"e and 1ts expansion is com-
pleted in the series. I thus divide the total
power available among two or three or even
more screw-propeller shafts and use a com-
pound turbine,which hasadistinet advantage
over one large motor in that its members or
turbines are severally more rigid in construe-
tion than the one large motor. They permit
of greater refinements of construction, and
lower angular speeds may also be adopted
withountatfecting theeconomicalconsumption
of the steam.

I do not wish to limit myself to coupling
each turbine separately to a serew-shaft.

The turbines I adopt may be of any known
type; but I prefer my well - known turbins
with or without steam-balancing arrange-
ments for the screw thrust. The turbines
may be fitted with reversing-gear, if desired.
Superheaters or steam - driers in the main

I have found that when a steam-turbine

thereon a propeller.

(No model.)

| steam - pipe or in the connecting - pipes be-

tween the motors may also be used. 1 may
also fit between the motors suitable by-passes
and valves to secure their joint or independ-
ent working.
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Referrmﬂ' to the accompanying sheet of -

drawings, 1llustmtm0* one method of carry-

ing my invention into effect, Figure 11s a lon-

gitudinal section through p_a,rt of a steam
vessel, showing my turbine as applied to mul-
tiple propeller-shafts; and Fig. 2 1s the cor-
responding plan. |

In the embodiment of my invention shown

I use three turbines, through which the steam
passes in series, the three turbines being
coupled to three propeller-shafts.
pressure steam is admitted to the high-pres-
sure turbine C* by the steam-inlet pipe L. Af-
ter passing through the furbine C* it is con-

ducted by the pipe D to the intermediate

turbine C, whence it passes to the low-pres-
sure turbine C through any suitable pipe, as
that.shown at CX, and then the steam passes

to the surface .condenser by the large pipe F.
The turbine C is coupled to the propeller-

shaft A, which shaft carries three propellers
B. The turbine C'is coupled to the shaft A’,
which carries three propellers B, and the tur-
bine C?is coupled to the shaft A® which car-
ries three propellers B°. The furnace-forced
draft-fan K is also driven from the low-pres-
sure turbine. A reciprocating air-pump G,
Fig. 1, isadopted for the condenser, and it is
Operated by the small 1emproca,t1nn' steam-
engine H.

" T have found that at the hw‘h speed neces-
sary to obtain economy in steam consump-

tion from a turbine and propellers on a sin-

bo

The high-
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gle shaftthe propellers formed an almost con-
tinuous vacuum behind the blade, and thus =~

led to an enormous waste of power.

Recog- ..

nizing this, I sought to reduce the speed of

the turbine-spindle by arranging in a vessel
a steam-turbine divided into three portions,
each portion rotating a separate shaft having
By this arrangement

larger discharge areas are secured, smaller
drop of steam-pressure between each set of
blades, and thus are secured, also, smaller
peripheral velocities for the turbine-blades.
In this way I obtain three shafts operated by
economical turbines and yet each running
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moving blades.

fr'{"-

at a lower speed than was otherwise possible.
By combining with these three shafts screw-
propellers in sufficient numbers of small di-
ameter and yet in their sum of great blade
area I obtained economical propulsion and
an absence of vacuum loss. By my inven-
tion I am enabled to run the three shafts at
a lower speed than can be done with one
shaft. Fuarther, it is practically impossible
to greatly reduce speed by increasing the
number of rows of blades upon oneshafs. If
the motor is lengthened, so as to interpose,
say, two or three times the number of rows
of blades between the steam entry and ex-
haust, so as to get a slower velocity of steam
and permit of a slower rate of rotation con-

sistent with good steam economy, it is found

that the lengthening of the shaft eauses so
much spring as to require greatly-increased
clearance between the edges of the blades
and the casing and the edges of the fixed and
The economy obtained in

]
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this way is lost by the increased clearance re-

quired becaunse of the extra spring of the
shaft. |

Having now described my invention, what

I claim as new, and desire tosecure by Letters

P&t@ﬂt’, iS'_'—' -
In ecombination with the vessel, a plurality
of steam-turbines, a propeller connected to
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each turbine whereby the required blade area

18 obtained and a steam-supply, the said tur-

bines being connected theretoin series where-
by the steam passes through the turbines in
series and the whole expansive foree is util-
1zed and distribuled to the several propellers,
substantially as described. |

In witness whereof I have hereunto set my
hand in presence of two witnesses.

CHARLES ALGERNON PARSONS.

Witnesses: |
THOMAS JAMESON, -
THOMAS RODHAM HUTCHINSON.
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