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No. 778, 224.

UNITED STATES

Pa.tented December 27, 1904

PATENT OFFICE

CHARLES G. CURTIS,

OF NEW YORK, N. Y.

_ELASTI_O‘-'-F_LUIID TUFIBINE'.

SPECIFICATION forming part of I.etters Patent I\Tc 778,224, deted December 2, 1904
Apphcetlcn ﬁled Aprll 20 1903, Serial No, 153 390,

To wll whom 6 may concern:

Beitknown that I, CEARLES (3. (/ﬁRTIq ecﬂ;l-”

zen of the United btetes, residing in the bor-
ough of Manhattan, city of New Yerk._, State
of Newr York, have mvented a certaln new and
useful Improvement in Klastic - Fluid Tur-

~ bines, of which the following i is a specification.
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- worked 1n series.
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The object I have in view is .to provide an

arrangement of elastic-fluid turbines for the
-direct and reverse driving of twin shafts—
such, for instance, as the propeller-shafts of
‘a twin-screw ship-—which will give the maxi-
‘mum eflficiency with amoderate length of tur-

bine or number of stages on each shaft, will

permit the desired independent control of the
shafts, and will afford a strong and in every
réspect a desirable construction.

In carrying out my invention I emplcy for
producing the forward movement of the shafts
‘a stage-expansion turbine, and I mount part
of the stages on one shaft and part on the:
-~ other shaft, inclosing the stages of each shaft

in a single shell divided by diaphragms or

partitions into chambers, which inclose the-
‘separate stages.

- Each stage of the tuibine
comprises, preferably, two or more sets of ro-
tating vanes and one or more sets of interme-
The exhaust of the
first section of the turbine.is connected with
the nozzle of the second section, so as to work

the two sections in series and seam the high
steam economy arising therefrom, the work-

ing passage (mcludlnﬂ‘ the HOZ/les and the

moving and stationary buckets) throughout

the several stages of the two sections ef the

turbine being proportlcned to secure the maxi-

mum eﬁmency when the two sections are
The steam or other elastic
fluid is delivered at the exhaust end of the
second section into the condeénser. In order

- that the two sections of the turbine may be
operated independently and either of the two

shafts turned forward while the other is at
rest or being turned backward, I provide an

additional connection between the exhaust of
the first section and the condenser-hood, and
I also provide a connection directly from the |

 boiler or source of fluid-supply to the nozzle

of the second section.

turbines.

closing 1t.

‘denser.

_ In the direct connec-.
50 tions from the boiler to the nozzles of the two. |

| sections suitable throttle-valves are located.

The connection between the exhaust of the

first section and the nozzle of the second sec-
tion 1s also adapted to be opened and closed by
a valve, and another valve is placed in the con-

nection between the exhaust of thefirst section

ing that connection. These two latter Velves

are coupled together, so as to be operated si-

multaneously, “but in rever se directions, in

order that when the direct condenser connec-
tion fromthe firstsection is opened the connec-
tion between the exhaustof the first section and
the nozzle of the second section will be closed.
Uponeach of the two shafts, preferably astern
of the sections of the direct turbine, is lo-
cated a reversing-turbine, and between the
sections of the direct turbine and the revers-
Ing-turbines the shafts are supported in bear-

ings. DBearings for supporting these shafts

are likewise provided forward of the sections
| of the direct turbine and aft of the reversing-
The shafts are thereby effectively -

supported without the undesirably greatsepa-

ration between the bearings which would re-

sult if the reversing-turbines were inclosed in

the same shells with the sections of the direct

turbine. The reversing -turbines are com-
pound machines—z. ¢., have two or more sets
of moving vanes and one or more sets of inter-
mediate stationary vanes. The vanes are set in
the reversedirection to the vanes of the sections

setin the reverse direction, so as to produce
a reverse or backward rotation of the shafts.

The reversing-turbines may, if desired, be

stage-expansion machines.. A direct connec-
tion is made from the boiler or other source
of fluid-supply to the nozzle of each of the re-

versing-turbines, such connection being pro-
vided with a suitable Valve for opening and
Kach reversing-turbine also has

55

-and the condenser-hood for opening and clos-
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“of the direct turbine, and the nozzles are also

Q0

1ts exhaust directly connected with the con-

By means of these direct connec-
tions between the reversing-turbines and the

95

boiler the reversing-turbines are independent
of each other and either or both may be op- =
erated. The arrangement permits- of both
shafts being drwen forward, or both shafts
being dI‘lVBIl backward, or elthel:' ehaft being
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05 tionary intermediate vanes.

versing-turbines R S. EKach of these

2

driven either backward or forward while the |
other shaft is at rest, or either shaft being
driven backward or forward while the other
shaft 1s being driven in the other direction.

In the accompanying drawings, Figure 1 1s
a top view of an arrangement embodying the
invention, and Fig. 2 1s a side elevation and
half vertical section of the first section of
the direct turbine and the reversing-turbine
on the same shaft.

A and B are two parallel shafts, which may
be the propeller-shafts of a twin-screw ship.
Upon these shafts are mounted the sections
C D of a stage-expansion turbine for produc-
ing direct rotation of the shafts.

jol 1s the nozzle of the section C, and K 1s
the nozzle of the section D. ITach section is
inclosed in a single steam-tight shell G, di-
vided into compartments by diaphragms or
partitions ¢. In each of these compartments
1s a wheel H, carrying a number of sets of
movable vanes, which cooperate with sta-
tlonary intermediate vanes supported by the
shell. The movable and stationary vanes in
each compartment form an expansion-stage
of the turbine, which is supplied with elastic
luid by a separate nozzle, as will be well un-
derstood. KEach stage may also be provided
with a substage or internal-expansion device
of the character described in my application,

Serial No. 70,615, filed August 2, 1901. .

The exhaust 1 of the first section C of the
direct turbine is connected by a pipe or con-
cuit J with the nozzle F of the second section
of the turbine. Theexhaust I of thesecond
section of the turbine is connected with the
hood L of the condenser M., the condenser
being preferably located between the shafts
A B toward the stern of the ship. A direct
connection N is made between the exhaust I
and the condenser-hood L. A valve O is lo-

~cated 1n the connection N, and a valve P is

located inthe connection J. Thesetwo valves
are coupled together, so as to be operated si-
multaneously, but in reverse directions. A
typical illustration of this is furnished by the
drawings, the valve-stems 5 ¢ being coupled
tog ether by gear-wheels d ¢ The valve-
stem ¢ 18 extended to receivea hand wheel or
other device for turning it, and by turnine
the shaft ¢ the shaft & will also be turned

“through the gear-wheels ¢ and d, thus open-

ing the valve O when the valve P is closed,
and vice versa.

( 1s the pipe from the steam-boiler or other
source of fluid-supply. Directconnections F
g are mace between this pipe and the nozzles

E F, these connections being contl olled by
‘Valves h 7.

Upon the shafts A B, aft of the sections C
D of the direct turbine, are mounted the re-
1S 4 com-
pound turbine or one having two or more sets
of movable vanes and one or more sets of sta-

These reversing- .

778,224

turbines may be divided into stages or sulb-
stages, 1f desired. Each reversine- -turbine is
111{3]080(1 within its own shell, which 1% mde-
pendent of the shell of the seetion of the di-
rect turbine on the same shatt. The vanes
of the reversing-turbines are set in the re-
verse direction to the vanes of the dirveet tur-
bine, as are likewise the nozzles /' /1 of the re-
versing-turbines, so as to rotate the shaflts A
B in a backward direction. Direct CONNee-
tions / 7 are made between the steam-pipe Q
and the nozzles of the reversing -hnlmwa
these connections heing controlled by valves
n 0. The 1(WQISII’I“-LI]I])II](‘S have their ex-
1must-openin os separately commected by con-
duits or pipes » ¢ with the condenser,

The shatfts A B are supported hy hearines
I forward of the direct turbine, by heav INgs
U between the sections of the dn ect turhine
and the reversing-turbines, and by bearings
V aft of the reversing-turbines.

What I claim 15—

1. The combination with two shafts, of
direct turbine divided into seetions and 111011111 -
ed upon the two shafts. connections for op-
erating sald sections in series or ndepend-
ently, and independent reversing - vanes
mounted upon the two shafts, substantially
as set torth.

2. The combination with two shafts, of a
direct turbine divided into sections and mount-
ed upon the two shafts, connections for op-
erating said sections in series or independ-
ently, and independent reversing - turbines
mounted upon the two shafts, huh%antml]\
as set forth.

3. The combination with two shafts, of adi-
rect turbine divided into sections and mounted
upon sald two shafts, connections for operat-
Ing sald scctions in series or independently,
independent reversing-vanes mounted upon
the two shafts, and means for operating the
sald reversing-vanes independently, substan-
tially as set forth.

4. The combination with two shafts, of two
sections of a direct turbine mounted on said
shafts, connections for operating said sections
1n series or independently, independent re-
versing-turbines mounted upon the two shafts,
and bem ings for the shafts between the ¢ See-
tions of the cdirect turbine and the reversing-
turbines, substantially as set forth.

5. The combination with two shafts, of two
sections of a direct turbine mounted on said
shafts, connections for operating said sections
in series or independently, independent re-
versing-turbines mounted upon the two shafts
and separate casings for the direct turbines

and reversing-turbines, substantially as set
forth.

6. The combination with two shafts, of two
sections of a direct turbine mounted on said
- shafts, connections for operating said sections
1n series or independently, independent re-
versing-turbinesmounted upon the two shafts,
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separate casin o's for the dlreet turbines and
reversin ﬁ'—turbmes, and bearings for the shafts

) Ibetween the sections of the dlrect turbine and

LO

x5

reversing-turbines, substantially as set forth.
. The eombmamon with two sections.of an
elastic-fluid turbine, of connections between

the sections and Wlth the source of fluid-sup-
ply and the condenser for operating the sec-

tionsin series or mdependently, and means for
simultaneously closing the series connections

between the two sections when the independ-

ent exhaust of the first section is Opened sub-
stantially as set forth.

- 8. The combination W1th two shafts of a di-

rect turbine divided into sections mounted

upon the two shafts, direct steam connections
to the sectlons on each shaft, and a connection
from one section to the other for running the

turbine in series, and independent reversing- |

20 turbines on each sheft substentmllv as set

forth.

9 The nombmatlon Wlth two Seetlons of an |

“haust of the fi

elastic-fluid turbine, a‘connection between the

3

exhaust of the first section and the nozzle of

the second section for operating the two sec-
tions in series, independent connections be-

tween the source of supply and the nozzles of

the two sections, iIndependent connections be-

tween the two seetions and the condenser or

other exhaust, valves for controlling the di-
rect connection between the source of supply

30

and the nozzles of the two sections, a valve

for closing the connections between the ex- _
rst section and the nozzle of the -

second section, and means for operating si-
multaneously In reverse directions the last

two named valves, substantially as set forth.
This specification swned and Wltnessed this

151311 dav of. Aprll 1903

CHARLES (r (JURTIS

Wltnesses
JNO. ROBT. TAYLOR
. JorN. Louts LOTSCH.
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