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UNITED STATES PATENT OFFICE. 
KARL BAUMANN, OF URMSTON, ENGLAND, ASSIGNOR TO THE BRITISH wESTING 

HOUSE, ELECTRIC AND MANUFACTURING COMPANY LIMITED, A. COMPANY 
ORGANIZED UNDER THE LAWS OF GREAT BRITAIN. 

SEMIDOUBLE-FLow STEAM TURBINE. 
1,405,090. Specification of Letters Patent, 

Application filed August 24, 1917. Serial No. 187961. 

To all whom it may concern. 
Be it known that I, KARL BAUMANN, a 

citizen of the Confederation of Switzerland, 
and a resident of Urmston, in the county of 
Lancaster, England, have invented a new 
and useful Improvement in Semidouble 
Flow Steam Turbines, of which the follow ing is a specification. 
This invention relates to steam turbines 

of the axial flow type in which the low pres 
Sure stage or stages of the turbine are so ar 
ranged that the steam flows through them 
in opposite directions to the exhaust. Tui 
bines of this kind are commonly called Semi 
double-flow turbines. 
In my application Serial No. 187963, 

filed August 24, 1917, there is described an 
improved construction of turbine exhaust 
casing and the present invention consists in 
a modified construction of the turbine ex 
haust casing set forth in said application, 
for use with semi-double-flow turbines. 
As is well known in one form of turbine 

of this type one or more pipes or conduits 
have to be provided for conducting a por 
tion of the steam from an intermediate stage 
to that part of the divided low pressure 
stage or stages in which the steam flows in 
the opposite direction to that in which the 
steam flows through the high pressure stages 
of the tirbine. In another form of semi 
double-flow turbine the whole of the steam 
from an intermediate stage of the turbine is 
conducted through one or more pipes or con 
duits to the low pressure stage or stages 
through which the steam flows in opposite 
directions to the exhaust. 
According to the present invention the 

space enclosed by the two uppermost internal 
guide walls and the top of the exhaust cas 
ing (hereinafter called the “duct”) of the 
improved construction described in said ap 
plication is utilized as a conduit for conduct 
ing the whole or a portion of the steam 
from an intermediate stage of the turbine 
to the low pressure stage or stages through 
which the steam flows in the opposite direc 
tion or in both directions to the exhaust. 
In the accompanying drawings Fig. 1 is a 

central, vertical longitudinal section and 
Fig.2 a half section taken on the line III 
of Fig. 1 of an exhaust casing of the kind 
described in said application adapted for 
use with a semi-double-flow turbine in ac 

exhaust casing 6. 

cordance with the present invention. Figs. 
3 and 4 are views similar to Figs. 1 and 
2 showing a modified construction for use 
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With a semi-double-flow turbine of a differ- : . 
ent type to that illustrated in Fig. 1. 

Referring now to Figs. 1 and 2 the tur 
bine therein illustrated is of the type in 
which a portion only of the steam is con 

60 

ducted from an intermediate stage to one ty. 
half of the divided low pressure stage 
through which it flows in the opposite di 
rection to the exhaust. The turbine cylin 
der is indicated at 5, the exhaust casing at 6, 
and the exhaust outlet at 7. The internal 
guide walls are indicated by the numeral 8 
and the curved guides for deflecting the 
steam leaving the last rows of moving 
blades from an axial into an approximately 
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radial direction of flow by the reference . 
number 9. A central transverse web 10 is 
preferably also provided between the guide 
walls 8 for a purpose hereinafter described. 
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Surrounding the intermediate stage of the 
turbine from which a portion of the steam 
is abstracted is a steam collecting chamber 
11 which communicates with the duct 12 
formed between the uppermost internal 
guide walls. 8 and the upper portion of the 
from this intermediate stage passes from the 
outer portions of the row of moving blades 
13 through openings 14 in the turbine cylin 
der into the collecting chamber 11. 
A steam distributing chamber 15 commu 

nicates with the other end of the duct 12 and 
distributes the steam passing through said 
duct to the guide blades or nozzles 16 of that 
half of the divided low pressure stage of the 
turbine through which the steam flows in the 
opposite direction to the exhaust. The dis 
tributing chamber 15 is similar in shape to 
that of the collecting chamber 11 shown in 
section in Figure 2, both of said chambers 
gradually increasing in cross-sectional area 
as they approach the duct 12. The steam 
leaving the final rows of moving blades 17, 
18 of the divided low pressure stage of the 
turbine will be deflected by the guides 9 into 
an approximately radial direction of flow, 
and is divided into segmental portions by the 
internal guide walls 8 and conducted away 
to the exhaust in the manner described in 
said application. The central division wall 
10 between said guide walls prevents the 
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The steam abstracted 
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steam which flows from the Inoving blades 
17 and 18 in opposite directions from inter 
mingling and setting up whirls and eddies 
which are objectionable as resulting in a loSS 
of efficiency. The division wall 10 is, how. 
ever, not essential especially if the curved 
guides 9 are properly designed so as to de 
flect the steam into an approximately 'adial 
direction, to ensure which additional inter 
mediate curved guides or baffles may ad 
vantageously be provided. 
The turbine illustrated in Figure 3 is of 

the kind in which the whole of the steam 
leaving a row of moving blades of an inter 
mediate stage is led to a divided low pres 
Sure stage through which the steam flows in 
opposite directions to the exhaust. In the 
turbine of this type the whole of the steam 
leaving the moving blades 13 passes into the 
collecting chamber 11 and flows through the 
duct 12 to the guide blades or nozzles 16, 16 
of the divided low pressure stage. The dis 
tributing chamber 15 is, in this construction, 
located centrally within the exhaust casing 
6 having on the outer periphery of its lower 
half a portion 19 which is somewhat trian 
gular in section as seen in Fig. 3. The lower 
portions of some of the internal guide walls 
8 are carried through the triangular portion 
19 of the distributing chamber 15 for the 
purpose of maintaining said chamber in po 
sition within the exhaust casing 6. That 
portion of the exhaust casing 6 which is not 
occupied by the distributing chamber 15 or 
duct 12 is preferably provided with a di 
vision wall 20 which extends as shown in 
Figure 4 from the outer periphery of the 
triangular portion 19 to the side of the ex 
haust casing, being carried down to near the 
exhaust outlet 7. This division wall 20 per 
forms the same function as the central di 
vision wall 10 shown in the construction 
illustrated in Figure 1. 
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i claiian as Iny invention: - 
1. In an axial flow steam turbine having 

a divided low pressure stage through which 
the steam flows in opposite axial directions, 
a Casing provided with partitions forming 
Separate inlet and exhaust chambers for each 
division of said stage. 

2. in a steam turbine, a divided-flow, low pressure stage comprising energy-abstract 
ing portions through which steam flows in 
opposite directions, steam inlet means for 
the portions, deflecting means cooperating 
with the outlets of the portions to change 
the flow from an axial to a radial direction, 
and segmental guide walls for segmentally 
dividing the flow of steam from each por 
tion. 

3. In a steam turbine, a divided-flow, low pressure stage comprising energy-abstract 
ing portions through which steam flows in 
Opposite axial directions, means for deflect 
ing steam discharged from the portions from 
an axial to substantially a radial direction, 
and walls for Segmentally dividing the steam 
discharged from each portion. 

4. In a steam turbine, a divided-flow, low pressure stage comprising energy-abstract 
ing portions through which steam flows in 
opposite directions, curved walls for seg 
mentally dividing the steam discharged 
from each portion and for conducting it in 
the same general direction, and means co 
Operating with the walls to prevent inter 
mixture of steam discharged from the portions, thereby avoiding eddying and 
whirling. - 

In testimony whereof I have hereunto 
Subscribed my name this tenth day of July, 
1917. 

KARL BAUMANN. 
Witnesses: 

FREDERICK NIXoN, 
WILFRED MORRIs. 
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