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7o all whom it may concern :

Be it known that we, Herserr WHEATLEY
Ripspare, a subject of the King of Great
Britain and Ireland, and residing at Capel
House, 62 New Broad street, London, T. C.,
England, and Sraxvey Syrre Coox, a sub-
ject of the King of Great Britain and Ire-
land, and residing at Turbinia Works, Walls-
end-on-Tyne, in the county of Northumber-
land, England, have invented certain new
and useful Improvements in and Relating
to Combined Ahéad and Astern Turbines,
of which the following is a specification.

This invention relates to improvements
in the combination of an ahead and an
astern turbine, each of which may form an
entire or a portion only of the ahead and
astern turbine systems. In such construc-
tions of combined ahead and astern turbines
as have hitherto been proposed, it has been
usual to provide separate balancing pistons
for the ahead and the astern turbines, the
steamn leaking past such balancing pistons
being carried to the common exhaust of the
two turbines either through the interior of

‘the rotors or by special pipes provided for-

that purpose.

The object of the present invention is to
provide an improved and simplified ar-
rangement for effecting the balancing of
such combined ahead and astern turbine.

The invention consists in an arrangement
of combined ahead and astérn turbines in
which fluid from 4 stage of one of the tur-
bines is admitted to the interior of a hollow
rotor ccmmon to both turbines, while a pack-
ing separates the rotor interior from ‘the
other turbine and thereby enables the re-
quired balancing thrust to be obtained with
either turbine in operation.

The invention also consists in the im-
proved balancing arrangement of combined
ahead and astern turbines as hereinafter de-
seribed. -

Referring now to the accompanying draw-
ing which illustrates one method of carry-
ing the present invention into effect, there
is shown in section a combined ahead and
astern turbine in which the ahead turbine
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part comprises an impulse wheel, ¢, followed
by a reaction stage, @, while the astern tur-
bine comprises an impulse wheel, f, followed
by a reaction stage, 6. The rotor, e, of the
astern turbine reaction stage is supported
on an extension of the rotor,.d, while the im-
pulse wheels ¢ and f are suitably attached

o
<

at opposite ends of the rotor, d, which is :

common to both the ahead and astern tur-
bine parts. The reaction stages of both the
ahead and astern turbine parts being thus.
adjacent are arranged to exhaust into a com-
mon eduction pipe, ¢, and thus it will be
seen that the inactive turbine part always
rotates idly in the low pressure steam ex-
hausted from the turbine part in action.
In the arrangement of the combined ahead
and astern turbines according to the present
invention, the axial thrust produced when
the turbine drives a propeller in either di-
rection is balanced by the steam pressure
on a balancing piston which is subjected to
the fluid pressure in one of the turbine parts
only. Such a piston as shown at, %, is con-
veniently placed at the ahead turbine end
of the rotor, which, for the purpose of en-
abling the piston to be subjected to the pres-
sure of the fluid in a stage of the astern
turbine, is hollow and open at both ends.
The fluid thus passing from the chamber
containing the impulse wheel, f, through
holes 7 enters the rotor interior and thence
passes by axial passages, 7, into the chamber
containing the piston, £. By providing a
packing m between the balancing piston, %,
and the turbine casing, no high pressure

 working fluid (with the exception of that

which may leak through the packing m),
can pass from the ahead turbine directly
info the chamber centaining the balancing:

-piston, k.- It will thus be seen that when

the dltead turbine is in action, the rotor in-
terior is filled with low pressure steam, but
is filled with higher pressure steam wlen
the astern turbine is in action.

It is sometimes desirable to form the
ahead turbine part of the rotor in two parts,
d and A, which are of different diamelers
and thus provide an annular surface, ¢, at
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the place where the two parts meet® As
such an annular surface is subjected to a
difference of pressure, it can be used as a
balancing surface when the ahead turbine
is in action. In all cases however, it will
be seen that the diameter of the balancing
piston, %, is determined by arranging-that
the annular area between it and the mean
diameter of the ahead turbine will give with
the prevailing pressure the thrust required
to balance or the requisite amount in excess
of or in defect of the thrust of the propeller
when being driven ahead.

During ahead running the working fluid
such as steam is admitted to the ahead tur-
bine by means of nozzles, n, from which it
passes through the blading of the impulse
wheel, ¢, and 1s further expanded in the sub-
sequent redction stages. The exhaust steam
then passes through the reaction blading of
the astern turbipe, b, and enters the rotor
interior by means of the holes, j, thereby
producing a difference of pressure on the op-
posite sides of the balancing surface, ¢,
which, together with the thrust produced on

quired balancing thrust. Similarly when
the astern turbine is in action, steam is ad-
mitted thereto by nozzles, p, and after hav-
ing passed through the blading of the im-
pulse wheel, 7, is further expanded in a sub-
sequent reaction stage, the rotor interior be-
ing now filled with steam at the pressure
of that in the chamber containing the im-
pulse wheel, f. _

In order to obtain the required balancing
thrust, the mean diameter of the astern re-
action blading and the balancing piston, %,
are chosen so that the annular area between
the diameter of the balancing piston, &, and
the mean diameter of the reaction blading,
b, will give with the prevailing steam pres-
sure, the required balancing thrust.

In some cases a step or annular surface is
formed in the astern reaction stage inamau-
ner similar to that shown in the reaction
stage of the ahead furbine.

Tt will be seen that the steam leaking
past the labyrinth packihg, m, batween the
balancing piston, &, and turbine casing,
whichever turbine is in operation, passes

throngh the blading of the other turbine,.

but as the amount of such leakage steam is
usually small, no appreciable resistance to
rotation will be produced thereby. If de-
sired, however, suitable valves may be pro-
vided to connect the admission space of the
ahead or astern turbine to the exhaust pipe,
which valves may be designed to close when
the pressure in this admission space has
risen to a given amount, or they may be de-
signed #o be so covpled with the ahead and
astern admission “wlves as to be actuated
simuitss the same means, or
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they may be separately hand dperated. By
this means leakage steam ifrom either tur-
bine can flow directly to the exhaust space
without passing through the blading oi the
other turbine,

As is usual in such turbines, suitable

7

means are provided in order to maintain a -

constant clearance between the packings, 7,

at the place where the rotor shaft passes
through the turbine casing. Such means
may consist, as shown, in forming within
the rotor shaft, s, a chamber, #, to which
steam is admitted by radial passages, u, in
the rotor supporting the framework, and in
communication with the chamber contain-
ing the impulse wheel, ¢.

Jnstead of arranging the single dummy
or balancing piston at the admission end
of the ahead turbine, it can be placed at the
corresponding end of the astern turbine.
With this arrangement the interior of the
rotor, when the ahead turbine is in opera-
tion will be filled with steam at a pressure
corresponding to the pressure of the steam
admitted fo the ahead -veaction blading.
The pressure on the gland packings where

the rotor shaft passes through the casing

will correspond to that obtaining in the in-
terior of the rotor and therefore that in
the admission space of either the ahead or
astern reaction blading. The hollow rotor
may however if preferred be closed by a
transverse partition at any point or be
closed at both ends. "In the latter case the
spaces between the ends of the rotor and the
turhine casing are placed in open communi-

cation with one another by means of a pres-

sure equalizing pipe or pipes external tc
the turbine casing, or by means of one or
more passages formed in the casing itself.
This invention is also particularly ap-
plicable 1o the case in which either the ahead
or the astern turbine or both are low pres-
sure turbines of the reaction type; also, it
is preferable that the single dummy or bal-
ancing piston should be placed at the ahead
or astern end of the rotor according to
whether the ahead or astern turbine is
adapted to work with the high pressure ad-
mission steam. ~ By this means the pressure
difference ‘on the before mentioned gland
packings is reduced to a minimum. The in-
vention can however be also applied to cases
in which high pressure admission steam is
used for either or both the shead and astern
turbines, the gland packings being suitably
designed fo withstand the high interna!
pressures. The invention is also particu-
lavly applicable to cases as shown in which

one or other of the turbines or both are of

the mixed tvpe, viz., consisting in one or
mdtre impulse wheels followed by reaction
blading.

It will be seen that the actual mechanical
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constructions by which the invention can be
carried into effect are capable of very con-
siderable modifications without in any way
departing from the spivit of the same.
Having now described our invention what
we claim as new and desire to secure by
Letters Patent is: :
1. A fluid operated turbine having in com-
bination an ahead and an astern turbine
part, o hollow rotor common to said parts,
working fluld from a stage of one of the
turbine parts being admitted to the interior

«of said rotor, packing means separating the

rotor interior from the other turbime part,
thereby enabling the required balancing
thrust to be obtained with either turbine
part in action.

2. A fluid operated turbine having in com-
bination an ahead turbine part and an astern

~ turbine part, a hollow rotor common to said

parts, communicating means between the in-
terior of said rotor and 2 stage of one of the
turbine parts, packing means separating said
interior from the other turbine part where-
by the required balancing thrust is obtained

with either turbine part 1n operation.

3. A fiuid operated turbine having in com-
bination an ahead and an astern turbine
part, a hollow rotor open at both ends and
common to both turbine parts, working fluid
from 2 stage of oue of the turbine parts
being admitted to the interior of said rotor
through one end thereof, packing means near
the other end of said rotor, said means sep-

- arating the rotor interior from the other tur-

bine part, whereby the required balancing
thrust is obtained with either turbine part
in operation.

4. A fluid operated turbine havingin com-
bination an ahead and an astern turbine
part, a hollow rotor open at both ends and
common to both turbine parts, working fluid

from a stage of one of the turbine parts be-.

ing admitted to the interior of the rotor
through one end thereof, a balancing piston
attached to the other end of said votor and
subjected to the fluid pressure in said inte-
rior, packing means surrounding said piston
and separating the other turbine! from the
rotor interior wheveby the vequired balanc-
ing thrust is obtained with either turbine
part in operation,

5. A fluid operated turbine having in
combination an ahead and an astern turbine
part, a hollow rotor common to said parts,
means for admitting working flnid from a
stage of the astern turbine part into the in-
terior of said rotor, packing means separat-
ing said interior from the ahead turbine
part whereby the required balancing thrust
is obtained with either turbine part in
action.

6. A fluid operated turbine having in
combination an shead and an astern turbine

»

part, a hollow rotor common to said parts,
fluid from a stage of the astern turbine part
being admitted to the interior of said rotor,
a balancing piston attached to said rotor ab
the ahead turbine .end thereof, packing
means surrounding said piston and sepa-

rating the votor interior from the ahead .

turbine part, the dimensions of said piston
being determined with respect to the mean
diameter of the ahead and astern turbine
parts respectively to give with the prevail-
ing steam pressure the required balancing

| thrust with either turbine part in action.

7. A fluid operated turbine having in
combination an ahead and an astern turbine
part, an impulse stage followed by & reac-
tion stage in each of said turbine parts, a
hollow rotor common to both turbine parts,
working fluid being admitted to the interior
of the rofor from the impulse stage of one
of the turbine parts, and packing means sep-

.arating the votor iterior from the other
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turbine part, whereby the required balanc- -

ing thrust is obtained with either turbine
part in action. :

8. A fluid operated turbine having in
combination an ahead and an astern turbine
part, an impulse stage followed by a reac-

tion stage in each of said parts, a hollow
Totor common to said parts and open at both

ends, working fluid from the impulse stage
of the astern turbine being admitted to the
interior of the rotor through one end there-
of, a balancing piston atfached to the rotor
at the'head turbine end, packing means sur-
rounding said piston and separating the

rotor Interior from the nhead turbine part,

whereby the required balancing thrust is
obtained with either turbine part in action.
9. A fluid operated turbine having in

‘combination an ahead and an astern turbine

part within a common casing, a hollow rotor
common to both of said parts, means for ad-
mitting fluid from a stage of the astern tur-
bine part.to the rotor interior, a balancing

piston placed at the ahead 4urbine end of

said rotor and subjected to the fluid pres-
sure in the astern turbine part, a packing
between said piston and the turbine casing,
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an annular balancing surface formed on the

rotor of one or both of the turbine parts, the
dimensions of the balancing piston being
chosen with regard to the mean diameter of
both turbine parts to give with the prevail-
ing fuid pressure the required balancing
thrust with either turbine pari in action.”
10. A fluid eperated turbine having in
combination an ahead and an astern turbine
part within the same casing, a hollow rotor
common te both of said parts and open at
both ends, working fluid from a stage of the
astern furbine part being admitted to the

rotor through one end thereof, a balancing’

piston carried by said rotor at the ahead
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turbine end thereof and subjected to the
pressure in the rotor interior, a packing be-
tween said pisten and the turbine casing, an
annular baladcing surface formed on the

5 ahead turbine pait of the common- rotor

whereby the dimensions of the balancing
piston can be chosen with respect to the
mean diameter of the ahead turbine part
and of the astern furbine part to give with
the prevailing fluid pressure the required
balancing thrust with either turbiné part in
action.

In testimony whereef we have signed our
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names to this specification in the pressnce
of two subscribing witnesses.

HERBERY WHEATLEY RIDSDALE.
. STANLEY SMITH COOK,

Witnesses to the signature of Xerbert

Wheatley Ridsdale:

- A. B, Tavion,
P. A, OUTTWAITE.
Witnesses to the signature of Stanley
Smith Cook:
Frepericx Gowoon Hay BEDFORD,
Arvserr Winriam Pazg.



