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To all whom it may concern: 
Be it known that I, GEORGE WESTING 

HOUSE, a citizen of the United States, and a 
resident of Pittsburg, in the county of Aile 
gheny and State of Pennsylvania, have in 
vented a new and useful Elastic-Fluid Tur 
bine, of which the following is a specifica 
tion, this application being a division of an 
application filed by me on June 24, 
Serial No. 162,910. 
This invention relates to elastic fluid tur 

bines and has for an object, the production 
of a simple, efficient, compact and relatively 
cheap turbine of comparatively low speed 
and having relatively short blades in the 
low-pressure sections. This and other ob 
jects, which will readily appear to one 
skilled in this art, I attain in the turbine 
illustrated in the accompanying drawings 
which form part of this application. 
The turbine illustrated comprises a single 

parallel flow primary stage and a divided 
secondary or low-pressure stage through the 
divisions of which the exhaust fluid from 
the primary stage flows in opposite direc 
tions. In the turbine illustrated as embody 
ing my invention the initial or primary 
stage consists of inwardly-discharging noz 
zles and alternate rows of rotating blades 
and stationary directing vanes. The nozzles 
are adapted to partially expand the notive 
fluid delivered to then and thereby convert 
a portion of its thermal and pressure energy 
into kinetic energy in the form of fluid 
velocity. The moving blades are so con 
structed that they fractionally abstract the 
available kinetic energy of the motive fluid 
delivered to them. The fluid discharged 
from the initial stage is delivered to a l'est 
or pressure chamber which is formed in the 
rotor and located midway between the ends 
of the turbine. The pressure chamber is 
provided with two rows of oppositely lis 
charging reaction nozzles, each row of which 
delivers motive fluid to a section of a divided 
low-pressure stage. The reaction nozzles are 
rearwardly inclined so as to utilize the re 
active force of the motive fluid passing 
through, them in imparting energy to the 
turbine. The longitudinal or axial thrust of 
one row of nozzles on the rotor occasioned 
by the longitudinal component of the 'eac 
tive force is balanced by an equal and opic 
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site.thillst of the other row. The separate 
Sections of the divided low-pressure stage 
are bi-laterally symmetrical and located on 
opposite sides of the pressure chamber. The 
fluid discharge from the symmetrical see 
tions of the low-pressure stage is received 
by exhaust passages which are formed in the 
tillbile casing at each cind of the rotor and 
which coili.ect with a common codense' or 
the atmosphere, as desired. - 

cation and forning a part thereof: Figure 
is a partial section through the turbine, 

illustrating my invention; and Fig. 2 is a 
transverse Section taken on the line A-A of 
Fig. 1. 
The turbine herein illustrated and de 

operated by any expansible fluid, but since 
steam is the fluid ordinarily employed in 
turbines of this type, the use of this fuid 
will hereinafter, for convenience, be referred 
to without any intention of limiting the in 
Vention to such specific use. 
The casing 4 of the turbine consists of a 

cylindrical portion, shown in the drawings, 
and end portions, (not shown) which are se 
cured on each end of the cylindrical por 
tion by means of the annular flanges 7. The 
casing 4 is provided with an integrally 
follmed steam chamber 5 which continuni 
cates with a source of steam supply and 
which supplies steam to one or more nozzles 
6. A rotor element 8, which consists of a 
numbe) of parts clamped together by screws 
9, is keyed or otherwise rigidly nointed on 
a shaft 11, which extends through the casing 
co-axially with the cylindrical portion and 
is supported by suitable bearings (not 
shown) li}eated exte:ior to the casing. The 
casing 4 eitirely incloses the l'otor element 
S and is provided with suitable packing 
glands (not shown) at the joints between it 
and tile shaft 11. The nozzles 6 are adapted 
to expand this steam supplied to them and 
thereby coilveit a portioi of the thenial 
energy into kinetic energy in the form of 
fluid velocity and are so located that the 
fluid streams issuing from them are delivered 
to a ular 'ow of blades 3 ?hich are 
hourted o: iaige 18 of the sigment. 
The blades 2 are 89 formed they ab 

I sorb by ill pact a portion oily if the kinetic 
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an annular row of blades 19 mounted on the 

2 

energy contained in the steam and discharge 
the steam into a row of adjacent, stationary 
vanes 14 mounted on the stator. The vanes 
14 serve to redirect the flow of steam and to 
deliver it in the most efficient manner to an 
annular row of blades 15 mounted on the 
flange 18. The blades 15 abstract the re 
maining kinetic energy in the steam and de 
liver the steam into an annular chamber 16 
formed in the rotor element,8. Up to this gpoint the steam in traversing the fluid pas 
sages of the turbine is directed inwardly or 
substantially radially, but in its further pass 
sage through the turbine it is divided and 
caused to flow axially and in opposite direc 
tions through bi-laterally symmetrical work 
in Sig 
each side of the chamber 16 and communi 
cating therewith, are adapted to convert a 
portion of the available thermal 'energy of 
the steam contained therein, into kinetic 
energy in the form of fluid velocity and de 
liver it to additional working passages of 
the turbine. The steam discharged from one 
set of nozzles 17 on one side of the chamber 
16 operates in the same manner as that dis 
charged from the oppositely located set and 
for that reason only one-half of the bi laterally symmetrical portion of the working 
passage of the turbine will be described. The steam discharged by the revolving 
nozzles. It is received by an annularrow of stationary... vanes 18, mounted on the casing, 
which directs the steam and delivers it to 
rotor. The blades 19 absorb a portion of 
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the velocity energy of the steam and deliver 
it to stationary vanes 20 which redirect and 
deliver the steam to an annular row of 
blades 21. The blades 21 abstract all the re maining energy of the steam and discharge 
it into the exhaust passages of the turbine. 
The steam discharged from the nozzles 6 in traversing the radially or inwardly-ex. 

tending passages does not occasion a lateral or longitudinal thrust of the rotor element. 
The nozzles. 17 are rearwardly disposed with 
reference to the direction of rotation of the 
rotor and so arranged that the reactive force. of the steam is utilized in driving the tur 
bine. The longitudinal or axial thrust on 
the rotor, caused by the axial component of 
the reactive force of one row of nozzles, is 
counterbalanced by an equal and opposite, 
thrust of the other row of nozzles. 
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Interleaving seals 22, which consist of 
annular grooves formed in the rotor element, 
and annular ridges or strips, formed or 
mounted on the stator or casing, are located 
between the casing and the rotor at either 
side of the chamber 16. The seals are pro 
vided, one to prevent leakage of the steam. 
from the nozzles 6 around the blades 12 and 
15 and the chamber 16, and the other to pre 

ozzles 17, formed in the rotor element at 
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vent leakage of steam from the chamber 16 
into the fluid passages of lower pressure of the turbine. 
The capacity of the turbine may bein 

creased by increasing the number of station 
ary nozzles 6 and the number of reaction 
nozzles 17; and various other modifications 
may be made and still fall within the spirit 
and scope of this invention. 
What I claim is: 
1. In an elastic fluid, turbine, an impulse 

stage employing a plurality of rows of mov 
ing blades for fractionally abstracting veloc 
ity energy and re-action stages on opposite 
sides of the impulse stage and in open com 
munication therewith. . . . . . . 

2. In a fluid-pressure turbine, the combi nation with a casing having a chamber for 
the fluid and one or more nozzles leading. 
therefrom to the interior of the casing, of a 
rotary member mounted within the casing 
and having an annular chamber, one or more 
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sets of blades interposed between said cham 
ber and the said nozzle or nozzles, a series of expansion nozzles extending laterally from 
said chamber and one or more sets of alter 
nating blades and guide vanes in position to 
receive the steam from said nozzles. 

3. In a fluid-pressure turbine, the combi 
nation with a casing having a chamber and 
one or more nozzles extending therefrom to the interior of the casing, of a rotary member 
having one or more sets of blades adjacent 
to the nozzle outlet or outlets, an annular 
chamber into which the fluid exhausts from. 
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100. said, blades, a series of expansion nozzles. leading laterally from said chamber and one 
or more sets of blades against which the 
fluid impinges as it leaves said nozzles. 
4. In a steam turbine, the combination 105. 

with a casing having a steam chamber and 
one or more nozzles leading therefrom to 
the interior of the casing, of a rotary mem 
ber having an annular steam chamber, one 
or more sets of blades between said chamber, 110 
and said nozzle- or nozzles, one or more noz 
zles leading laterally from said chamber and 
one or more sets of blades against which the 
steam impinges as it issues from said lateral 
nozzle or nozzles. '' . . . . . . . 

5. In a steam turbine, the combination 
with a casing having a chamber and one or 
more nozzles leading therefrom to the inte 
rior of the casing, of a rotary member having 
a steam chamber, blades between said cham 
ber and said nozzle or nozzles, and nozzles 
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leading laterally from said chamber and 
sets of blades against which the steam im 
pinges as it issues from said lateral nozzles. 

6. In a steam turbine, the combination 
with a casing having a steam chamber and 
one or more nozzles leading therefrom to the 
interior of the casing, of a rotary member 
having an annular steam chamber, one or 
more sets of blades between the said annular 
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chamber and said nozzle or nozzles, nozzles 
leading laterally from said annular chamber 

0 

and sets of blades against which the steam 
impinges as it issues from said lateral noz 
zles, said casing being provided with guide 
vanes adjacent to each set of blades with 
which the rotary member is provided. 

7. In a fluid pressture turbine, the combi 
nation with a casing having a chamber for 
the fluid and one or more nozzles leading 
therefrom to the interior of the casing, of 
a rotary member mounted in the casing and 
having a chamber, blades interposed between 

ruary, 1908. 
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said chamber and said nozzle or nozzles, noz 
zles extending from said chamber, the noz 
zles being at angles to the direction of flow 
of the steam between the blades, and blades 
and guide vanes in position to receive the 
steam from said last named nozzles. 

In testimony whereof, I have hereunto 
subscribed my name this fifth day of Feb 

GEO. WESTINGHOUSE. 
Witnesses: 

GEO. J. TAYLOR, 
JNo. S. GREEN. 
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