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To all whom it may concern :

Be it known that I, MaTTEEW HENRY
PrINEAs RIALL SANKEY, a subject of His
Majesty the King of Great Britain, and a
resident of London, England, have invented
a certain new and useful Improvement in
Reversible Elastic-Fluid Turbines, of which
the following is a specification.

My invention relates to reversible elastic
fluid turbines in which the main turbine and
the reversing turbine are arranged within the
same casing.

- Theinvention is applicable to turbines hav-

ing their blades of any type or combination
of types and arranged in any way within the
said casing. Preference however is given to
turbines of the kind in which the main tur-
bine, and in some cases also the reversing
turbine, is-composed of vanes of the impulse
type in conjunction with vanes of the reac-
tion type, as it has been found that by com-
bining these types in one turbine an exceed-
iqgly compact and solid construction is pro-
vided which is very materially reduced in
length as compared with existing types of
axial flow turbmes and is also in other ways
particularly advantageous in marine propul-
sion.

Turbines are sometimes provided with one
or more series of impulse blades and, succes-
sively, with one or more series of reaction
blades, and it has further been proposed to
provide within the casing an annular surface
or abutment for the steam pressure, the in-
tention of such an arrangement being to en-
able the steam to counterbalance or equili-
brate any axial thrust it may exert upon the
shaft.

One object of the present invention is to
supplement the said counterbalancing effect
by including in it the axial thrust of the pro-
peller, and causing all the axial forces acting
on the shaft to be in equilibrium.

Another object of the invention is to make
similar provision for taking the axial thrust
in the reversing part of the turbine in a com-
bined ahead and reversing turbine of this
character which has not to my knowledge
hitherto been done. The aforesaid annulus
or abutment would of course be designed
with due regard to the particular require-
ments or conditions of the various series of
blades employed, the area and radial direc-
tion of its face being in each individual in-

I stance determined by a calculation of the
combined effect of the several series of
blades.

The invention will now be described with
reference to certain examples illustrated in
the accompanying drawings, in which:—

versible turbine in which the inlet for the
elastic fluid is arranged between the main
and the reversing blades, and Fig. 2 is a simi-
lar view of a modified form of turbine in
which the steam is admitted to the main and
reversing blades from opposite ends.

Like letters of reference indicate similar
parts throughout the views.

A is the main or forward driving turbine,
of which A’ indicates the impulse blades and
A? the reaction blades; and B is the reversing
turbine, the blades of which are of the im-
pulse type. The series A’ and A? of the
main turbine are arranged upon a straight or
cylindrical drum in such order that the steam
passes first through the impulse blades and
then through the reaction blades, the casing
around said drum being constructed with
steps or stages, in the well known way.

Referring to the example shown in Fig. 1,
the elastic fluid is admitted through a slide
valve b either to a steam chest ¢ from which
it is directed to the main turbine A, or to a
steam chest ¢ from which it is directed to the
reversing turbine B. As above stated, the
blades of the turbine A are partly of the im-
pulse type and partly of the reaction type,
but, where the diameter of the rotor is com-
paratively small, the blades may if desired be
all of the reaction type. -

m is the annulus or shoulder for the main
turbine, said shoulder being in this instance
positive in character, that is to say it pro-
jects outwardly from the drum, and thus re-
ceives the rearward pressure of the fluid en-
tering the vanes A’. '

n is the annulus or shoulder for the revers-
ing turbine, and it will be noticed that it is
negative in character, or in other words
sunken or-depressed as compared with the
drum carrying the reversing blades. In this
case the axia% pressure is balanced by the
forward pressure of the fluid passing into the
vanes B acting against the annulus n the
rearward pressure acting against the division
wall between the steam chests ¢ and e.

Figure 1 is a longitudinal section of a re- -

The drum carrying the blades B together
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" ture of the chest ¢ whereby the motive fluid
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with both the shoulders m and »n isv carried by I.

and integral with a spider ¢ keyed upon the
shaft. A prolongation or longitudinal ex-
tension .¢/ upon said spider serves:to carry
one end of the drum upon which the blades
of the main turbine are secured, the other
end of said drum being carried by a spider of
any suitable kind. Tt will be noticed that
both the aforesaid drums are cylindrical and
of uniforrn diameter throughout, a consider-
able economy in the cost o% construction be-

. ing thereby attained. After imparting its |

energy to the vanes, the motive fluid escapes
through the exhaust chambér from .which it
may be conducted—in the case of steam—
to a condenser. - : S

In order to reverse the above described
turbine, the valve b is moved towards the
right of Fig. 1, so as to close the inlet aper-
ture of the chest ¢ and open the inlet aper-

will be dirécted a;%a-inst the blades of the tur-
bine B. These blades, like those of the tur-

‘bine A, may either be all of the impact type
(as shown) or of the impact and reaction |

types combined. ' The exhaust from the re-
versing turbine can be conducted through
the hollow shaft to the exhaust chamber 1.

_ L is the clesing member of the stuffing box
! of the well known kind. g

* In the modified example illustrated in Fig.
2, the blades of both the main and the re-
versing turbine are arranged-upon & common
drum which extends from the steam chest ¢

of the main turbine-at one end of the ma- |

chine to the steam chest g of the reversing.
turbine at the other end thereof, thé exhaust
chamber f being located -between the two
turbines.” Tt will be observed that in this in-

871,526

l‘&»’ ’.|,-> M s e b

stance both the annuli or shoulders 70, 7 are
negative, that is to say they extend from the
periphery of the drum towards the axis
thereof; and they are formed upon separate
spiders or castings which carry the opposite
ends of the drum. It will be evident, how-
ever, that in either of the examples the an-
nuli or shoulders may be either positive or
neoative according to the character or dispo-
sition of the bladings. :
What I claim is:— '

mounted upon a common shaft within the
same casing, the combination of an actlon
and reaction forward driving turbine with &
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1. In an elastic fluid turbine having a for-
ward driving turbine and a reversing turbine

55

combined action-reaction reversing turbine

of the drum type having a diameter substan-
tially equal to that of the said forward driv-
ing turbine. _

2. In 8 turbine rotor the combination of &
spider, a plurality of sets of blades supported
thereby, and an annulus adjacent to.each set;.
and carried by said spider. ‘ S

3. In a turbine rotor the combination of a
spider, a drum supported at one of its ends

by said spider, blades for forward driving
‘carried by said drum, a reversing set of

blades also supported by the spider and a
plurality of annali formed on the spider and
adapted to counterbalance the axial thrusts
for both directions running. .
In testimony that I claim the foregoing as
my invention, I have signed my namée in
presence of two subscribing witnesses.
MATTHEW HENRY PHINEAS RIALL SANKEY. -
‘Witnesses: s ’
FrEDK. L.. RaND,
Hexry Coke PowEeL.
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