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My invention relates to an elastic fluid 
turbine, more particularly to one of the axial 
flow type, and it has for its object to pro 
vide improved construction and operation 
thereof. Another object is to reduce the size and 
weight of the low pressure end of the turbine. 
A further object is to increase the effi 

sciency of the elastic fluid turbine. 
I have found that a turbine, of the axial 

flow type in which the exhaust chamber re 
ceives expanded fluid. from the last row of 
blades and directs the same to a condenser, 
has rust marks in the exhaust chamber on 
the side opposite the last row and approxi 
mately in line with the outer periphery of 
the blades in said row. It appears, there 
fore, that the moisture in the blade sections, 
which is directed to the outer periphery 
thereof by centrifugal force, is projected 
axially from the last blade row across the 
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exhaust chamber in a tubular sheet of conico 
cylindrical form. The expanded uncon 
densed fluid must pass through this tubular 
sheet to pass to the condenser, and its flow thereto appears to be impeded by the mois 
ture. . 

In accordance with my invention, I place a 
... deflector adjacent the outer periphery of the 
last blade row to deflect the moisture, there 
by permitting the uncondensed fluid to pass 
freely through the exhaust chamber. I 
preferably form the deflector to direct the 
moisture radially outwardly or against the 
adjacent wall of the exhaust chamber. A 
smaller exhaust chamber is, therefore, re 
quired to pass the expanded fluid to the con 
denser, thereby greatly decreasing the size 
and mass of the casing. The efficiency is 
also increased, as the drop in pressure other 
wise required to break through the sheet of 
moisture is available for power development 
in the turbine blades. . Y . 
The above and other objects are effected 

by my invention, as will be apparent from 
the following description and claims taken in 
connection with the accompanying drawings, 
forming a part of this application, in which: 

Fig.1 is a side elevation of a turbine and 
condenser embodying my invention, the low 

pressure end of the turbine and the con 
denser being shown in section; and 

Fig. 2 is a similar view of a turbine hav 
ing a modified form of deflector. 

Referring to the drawings more in detail, 
I show a turbine 10 having a casing 11 formed 
with an exhaust chamber 12 at the low pres 
Sure end thereof, the latter being connected 
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at 13 with the inlet of a condenser 14. The 
turbine also includes a rotor 15 disposed 
Within the casing, and cooperating blades 
carried by the casing and the rotor. The last 
row of blades 16 is carried by the rotor and 
discharges the expanded motive fluid to the 
exhaust chamber 12. 
An annular deflector 17 is disposed within 

the exhaust chamber adjacent to the last 
blade row 16. The deflector may be sup 
ported in the casing in any suitable man 
ner, for example, it may be carried by or 
attached to webs in the exhaust chamber. 
Two of such webs, lying in the vertical plane 
of the axis, are shown on the drawings at 22 
and 23, respectively. This deflector is curved 
in cross section, the forward edge thereof. being disposed slightly radially inwardly 
from the outer periphery of the blade row 16 
and pointing toward the blades so as to di 
vide the stream of fluid discharged by the 
blades. The other edge points radially out 
wardly and directs the diverted fluid out of 
the path of the motive fluid and against the 
radial wall 18 of the exhaust chamber. 
The operation of the above described em 

bodiment is as follows: 
The motive fluid admitted to the turbine 

is expanded by the blades therein, and dis 
charged by the last row 16 in a substantially 
axial direction. The exhaust chamber 12, by 
reason of the form of its walls, diverts the 
expanded motive fluid from its axial direc 
tion and directs it downwardly to the con 
denser 14, the path thereof at the lower side 
of the annulus being indicated by the ar 
OWS. 

fluid is condensed in the blades to form mois 
ture, which moisture, being heavier than 
steam, is thrown radially outwardly by cen 
trifugal force. The moisture is discharged 
around the outer periphery of the last row 

A substantial portion of the motive ps 
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of blades at rather high velocity in a direc 
tion substantially axial but slightly radially 
outward. It would form, in the absence of 
the deflector 17, an annular or tubular sheet of substantially cylindrical or conico-cylin 
drical form. The projected direction of the 
moisture, in the vertical plane in which the 
section of Fig. 1 is taken is indicated by the 
dot and dash line 19. The annular sheet of 
moisture presents an obstructing Wall di 
rectly across the path of the uncondensed 
fluid flowing to the condenser, naturally im 
peding its flow and raising the back pressure 
on the discharge side of the last blade row. 
The annular deflector 17, however, inter 

cepts the annular stream of moisture directed 
across the path of the uncondensed fluid. The 
deflector divides the stream of fluid dis 
charged by the last row 16 into an outer an 
nulus, which includes all of the moisture, as 
well as a small portion of uncondensed fluid, 
and an inner annulus comprising the major 
portion of the uncondensed fluid but sub 
stantially no moisture. The outer annulus 
is directed by the deflector 17 to a radial di 
rection away from the axis, or against the 
adjacent wall 18. The moisture is thus de 
flected from the annular path indicated by 
the line 19, and the uncondensed fluid is free 
to flow through the exhaust chamber to the 
inlet of the condenser 14. - 
In Fig. 2, I show a modified form of de 

flector. The annulus of moisture discharged 
by the last blade row has a rotary motion, as 
well as an axial motion, due to the rotation 
of the blade row 16. That is, the particles of 
moisture travel in a substantially helical 
path. The annulus of moisture may also be 
broken up, therefore, by a plurality of radial 
deflectors 21, disposed in a circular path 
along the outer periphery of the last blade 
row 16. The moisture strikes against the 
sides of the deflectors 21, which break up the 
sheet-like form and velocity of the moisture, 
so that the uncondensed fluid may readily 
carry the particles of moisture to the con 
denser. The deflectors 21 may, as shown in 
Fig. 2, be provided only along the lower half 
of the blade row 16. 

It will be apparent from the above descrip 
tion that I have provided a deflector for 
diverting the moisture from the path of the 
uncondensed motive fluid, thereby permit 
ting free flow of said uncondensed fluid to 
the condenser. Such a free flow permits a 
smaller exhaust chamber, thereby decreas 
ing the size of the casing required to pass the 
fluid to the condenser. Efficiency is also in 
creased inasmuch as no pressure drop is re 
quired to overcome the resistance offered by 
particles of moisture in its path. 
An advantageous feature of my invention 

is that it is very simple and may be added to 
an installed turbine very easily without mak 
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ing any changes in the turbine itself. It is 
obviously very inexpensive to make. 
While I have shown my invention in two 

forms, it will be obvious to those skilled in 
the art that it is not so limited, but is suscepti 
ble of various other changes and modifica 
tions without departing from the spirit there 
of, and I desire, therefore, that only such 
limitations shall be placed thereupon as are 
imposed by the prior art or as are specifically 
set forth in the appended claims. 
What I claim is: 
1. In an elastic fluid turbine, the combina 

tion of a casing having an exhaust chamber 
therein, a rotor within the casing, cooperat 
ing rows of blades carried by the casing and 
the rotor and discharging the motive fluid 
flowing therethrough into said exhaust cham 
ber, the casing being formed to divert the 
elastic motive fluid discharged by said rows 
of blades from the path in which it is dis 
charged, and means for diverting the mois 
ture in the motive fluid from a path across 
the path provided for the motive fluid by 
the exhaust chamber comprising means for 
separating and deflecting fluid adjacent the 
last row of blades and at the outer periphery 
of the path in which it is discharged. 

2. In an elastic fluid turbine, the combina 
tion of a casing having an exhaust chamber 
formed to direct expanded motive fluid in 
a path at an angle to the axis of the turbine, 
a rotor in the casing, cooperating blades car 
ried by the casing and the rotor and discharg 
ing expanded motive fluid in an axial direc 
tion into the exhaust chamber in the form of 
a stream annular in cross-section, and means 
for diverting the stream of moisture from 
across said path comprising means disposed 
adjacent the last row of blades for deflecting 
the fluid at the outer periphery of said an 
nular stream substantially radially outward 
ly from the axis of the turbine. 

3. In an elastic fluid turbine, the combina 
tion of a casing having an exhaust chamber 
formed to direct expanded motive fluid in a 
path at an angle to the axis of the turbine, 
a rotor in the casing, cooperating blades car. 
ried by the casing and the rotor and dis charging expanded motive fluid in an axial 
direction into the exhaust chamber in the 
form of a stream annular in cross-section, 
and means for diverting the moisture in the 
motive fluid from a path across the path. 
provided for the motive fluid by the exhaust 
chamber comprising means disposed adja 
cent the last row of blades for deflecting 
the fluid at the outer periphery of said an 
nular stream from the pathin which it is dis 
charged. - 

4. In an elastic fluid turbine, the combina tion of a casing having an exhaust chamber, 
a rotor in the casing, cooperating blades car. 
ried by the casing and the rotor and discharg 
ing expanded fluid therefrom in an axial di 
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rection into said exhaust chamber, and means 
for deflecting moisture discharged from said 
blades from the path of said discharged ex 
panded fluid in the exhaust chamber. 

5. In an elastic fluid turbine, the combina 
tion of a casing having an exhaust chamber 
formed to direct expanded motive fluid in 
a path at an angle to the axis of the turbine, 
a rotor in the casing, cooperating blades car 
ried by the casing and the rotor and dis 
charging expanded motive fluid in an axial 
direction into the exhaust chamber in the 
form of a stream annular in cross-section, 
and means for separating the fluid discharged 
by said last row of blades into a small outer 
annulus containing the moisture contained 
in the discharged fluid and a larger inner an 
nulus, and for directing the outer annulus 
of fluid away from the path of the inner an 
nulus of fluid. 

6. In an elastic fluid turbine, the combina 
tion of a casing having an exhaust chamber 
formed to direct expanded motive fluid in a 
path at an angle to the axis of the turbine, a 
rotor in the casing, cooperating blades car 
ried by the casing and the rotor and dis 
charging expanded motive fluid in an axial 
direction into the exhaust chamber in the 
form of a stream annular in cross-section, 
and deflecting means disposed adjacent the 
last row of blades and adjacent the outer 
periphery thereof for diverting the moisture 
from traversing the path of the expanded 
motive fluid through the exhaust chamber. 
In testimony whereof, I have hereunto sub 

scribed my name this 5th day of October, 
1928. 

HENRY J. HANZLIK. 


