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The present invention relates to elastic fluid 
turbines, more specifically to turbine arrange 
ments from Which elastic fluid is tapped Or ex 
tracted from the last stages of the turbine, that 
is, ahead of the last bucket Wheel as regards the 
direction of flow through the turbine. Aside from 
arrangements where the extracting is carried out . 
primarily to use the extracted steam for indus 
trial purposes, such extracting may have a two 
fold purpose. First, to dewater the elastic fluid 
flowing through the last stages, that is, reduce 
its moisture content, and Second, to enable the 
turbine to handle the large amount of elastic 
fluid flowing through the last stages at high load 
condition. 
The object of my invention is to provide an im 

proved construction and arangement of the type 
of turbines above specified, whereby fluid flowing 
through the last stage or stages of the turbine is 
effectively dewatered or freed from its moisture 
content and a part of the elastic fluid bypassed 
with regard to the last stage or stages, to prevent 
damage to the bucket blades of the last wheel or 
wheels. 

For a consideration of what I believe to be novel 
and my invention, attention is directed to the 
following description and the claims appended 
thereto in connection with the accompanying 
dra,Wing. 
The single figure of the drawing represents a 

sectional view of an elastic fluid turbine in ac 
cordance with my invention. 
The arrangement comprises a turbine rotor 

having a shaft and a plurality of bucket wheels 
Secured thereto. In the present instance I have 
indicated a higher or preceding stage bucket 
wheel f f and a lower or last stage bucket wheel 
2. Each bucket wheel has a row of buckets 3 

secured at their inner ends to disk members and 
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held together at their outer ends by a ring or 
shroud band 4 or the like. Elastic fluid flowing 
through the turbine is directed to the bucket 
wheel by a diaphragm 5 having a plurality of 
nozzle-defining partitions 6, and elastic fluid 
discharged from the bucket wheel is directed 
to the bucket wheel 3 by a nozzle diaphragm 
having nozzle-defining partitions 8. The nozzle 
diaphragms 5 and form a part of the Stator 
and are secured to and held in position by an 
outer casing 9. The exhaust end of the Casing 
has a flange 20 secured to a flanged exhausthood 
2 for conducting the exhaust fluid to a condenser 
or the like. For our present purposes the exhaust 
hood 2 may be considered a part of the con 
denser. As the elastic fluid flows through the tur 

(C. 253-69) 
bine its pressure decreases and its Volume con 
sequently increases. Likewise the moisture con 
tent of the elastic fluid is increased. In order to 
prevent injurious effect of the moisture content 
and to enable the turbine to handle the large 
amounts of elastic fluid flowing through the lower 
stages at high load, means are provided to bypass, 
bleed, or extract a part of the elastic fluid from 
the lower stages. These means include channels 
or chambers 22 and 23 for receiving a part of the 
stream of elastic fluid before being passed into 
the last stages. Elastic fluid is conducted to the 
channels 22 and 23 from the Outer region of the 
stream of fluid, whereby the fluid having the 
greater moisture content is separated from the 
main stream of fluid. The fluid is conducted 
into the channels 22 and 23 through throttling 
passages 24 and 25 respectively. The passages 
24, 25 and the channels or chambers 22, 23 in 
accordance with my invention are formed by ad 
jacent surfaces of the casing 9 and the nozzle 
diaphragms 5, 17. The chambers 22, 23 may 
discharge in known manner to the condenser or 
other suitable point, not shown. 
Another important feature of my invention is 

the provision of the last stage bucket wheel 2 
which has an outer diameter Smaller than the 
outlet diameter of the nozzle diaphragm T. From 
another viewpoint, the nozzles of the diaphragm 
f7 project radially beyond the bucket Wheel 2. 
A passage 26 is thus defined between the Outer 
Surface of the shroud band 4 and the inner Sur 
face of the casing 9 for receiving fluid from the 
Outer region of the stream flowing through the 
nozzles of the diaphragm 7. This fluid is by 
passed with regard to the bucket wheel f3. 
In order to reduce leakage losses around the tip 

formed by the shroud band 4 of the bucket wheel 
f2, I may provide a partition 27 having a ring 
portion surrounding the shroud band 4 and 
closely spaced thereWith and another portion 
disposed within the nozles defined by the parti 
tions 8 of the diaphragm 7. The partition 27 
may be secured to the nozzle partitions or blades 
f8 of the nozzle diaphragm 7 by means of welds 
28 on the outer surface of the partition 27. 

Having described the nethod of Operation of 
my invention, together with the apparatus which 
now consider to represent the best embodiment 

thereof, I desire to have it understood that the 
apparatus shown is only illustrative and that the 
invention may be carried out by other means. 
What I claim as new and desire to Secure by 

Letters Patent of the United StateS is: 
1. A multi-stage axial flow elastic fluid turbine 
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2 
including the combination of a casing, a rotor 
having a last stage bucket Wheel with a plurality 
of buckets, a last stage nozzle diaphragm Sup 
ported on the casing and having a plurality of 
nozzles for directing elastic fluid to the buckets, 
and a channel and throttling means defined by 
adjacent Surfaces of the last Stage nOZZle dia 
phragm and the casing to receive a part of the 
elastic fluid fiowing through the turbine before 
it enters the nozzles of the last stage diaphragm, 
the outlet diameter of the nozzles of the last 
stage nozzle diaphragm being greater than the 
Outer diameter of the buckets of the last stage 
bucket wheel to bypass a part of the fluid flowing 

I5 through the diaphragm. With regard to the last 
stage bucket wheel. 

2. A multi-stage axial flow elastic fluid turbine 

2,121,645 
including the combination of a rotor having a 
last stage bucket wheel with a plurality of buck 
etS, a casing, a last stage diaphragm adjacent the 
bucket Wheel being held on the casing and having 
a plurality of nozzles for directing elastic fluid to 
the last stage wheel, the nozzles of the last Stage 
diaphragm projecting radially beyond the buckets 
of the last stage bucket wheel to cause part of 
the fluid flowing through the nozzles to bypass 
the bucket Wheel, and a partition haVing a por 
tion closely spaced With and Surrounding the last 
stage bucket wheel and another portion disposed 
within the nozzles of the last stage diaphragm 
and secured to the diaphragm to reduce leakage 
losses around the tip of the bucket wheel. 
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