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The present invention relates to a multiple-stage steam 
turbine, and more particularly to a regenerative type of 
multiple-stage steam turbine in which a regenerating com 
pressor is interposed between the two turbine stages. 
The characteristic feature of the present invention re 

sides in that the steam, which has been put to work in 
the first turbine stage, is utilized once more in the sec 
ond turbine stage formed by an additional blade rim 
after regenerating the steam. The regeneration of the 
steam is accomplished by allowing the live steam to en 
ter into the inner blade rim and by such a construction 
of the housing for the first turbine stage that the steam, 
upon entry into the first turbine stage, remains closed 
only for such length of time as is necessary for utilizing 
the steam. The remaining radially outer portion of the 
housing of the first turbine stage remains open so that 
the steam is driven into the blade area of the centrifugal 
force utilization. The steam is put under pressure by 
the centrifugal force resulting from the movement of 
the rotor so that its energy is regenerated. The regen 
erated Steam then enters the steam dome accommodating 
the second turbine stage whence it is utilized for work 
on the additional blade rim of the second stage of the 
steam turbine. 

Accordingly, it is an object of the present invention 
to provide a regenerative steam turbine of the type de 
scribed above which is simple in construction, rela 
tively inexpensive to manufacture, yet offers a high out 
put with economic operation. 

It is another object of the present invention to pro 
vide a regenerative multi-stage steam turbine which is 
SO constructed and arranged as to permit substantial 
Saving in fuel. 

Still a further object of the present invention resides 
in the provision of a steam turbine in which the steam, 
after passage through the first turbine stage is regen 
erated in a particularly appropriate manner prior to ad 
mission to the second turbine stage. 
These and other objects, features, and advantages of 

the present invention will become more obvious from the 
following description when taken in connection with the 
accompanying drawing which shows, for purposes of il 
lustration only, one embodiment in accordance with the 
present invention, and wherein 
FIGURE 1 is a transverse cross sectional view through 

a steam turbine in accordance with the present invention, 
and 
FiGURE 2 is an axial longitudinal cross sectional 

view through the steam turbine of FIGURE 1. 
Referring now to the drawing wherein like reference 

inlinerals are used throughout the various views to desig 
nate like parts, the live steam used in the first turbine 
stage of the multiple-stage steam turbine of the present 
invention is regenerated in its energy by a compressor 
provided with radial blades which is arranged at and 
rotates in unison with the turbine rotor. The turbine 
rotor itself is a unitary structure to be referred to here 
inafter as “circular column.” The term “circular col 
unn' has been chosen because a column usually includes 
a base portion, a capital portion, and a bearer portion 
interconnecting the base portion with the capital portion, 
all of which are characteristic of the present invention 
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when viewed in longitudinal cross Section as shown in 
FIGURE 2. Since the column is endless, i.e., extends 
over 360°, the term circular column is used herein to 
designate the rotor structure of the present invention. 
The use of the circular column structure makes it pos 
sible to separate different systems at one and same disk 
like structure from each other in such a manner that 
a compressor system can be placed, at the same radius 
as a turbine rotor, either with direct or indirect passage 
along the radius, below the turbine blade rim. 

In the two figures of the drawing the steam turbine 
housing is generally designated by reference numeral 16 
while the rotor structure or circular column is designated 
therein by reference numeral 28. The rotor or circular 
column structure 20 includes radially inwardly thereof 
a base portion 21 provided with a radially inner steam 
turbine generally designated by reference numeral 22 
and including suitably shaped conventional turbine blades 
23. The bearer portion 24 connects the base portion 
21 with the capital portion 26 of the circular column or 
rotor structure 29. On both sides of the bearer struc 
ture suitably shaped blades 25 are secured in any con 
ventional manner at the bearer portion 24. The capital 
portion 26 is provided radially outwardly thereof with 
a second turbine stage generally designated by reference 
numeral 27 and including turbine blades 28. The sec 
ond turbine stage 27 rotates within the dome-shaped 
space 19 (FIG. 1) provided in the radially outward por 
tion of the housing 10. 
Steam is supplied to the first turbine stage 22 through 

supply apertures 11 which are suitably shaped, for ex 
ample, in the form of nozzles as shown in FIGURE 2, 
The inlet apertures 11 are provided within the area of 
the first turbine stage that is closed off by the circular 
segment 18 suitably secured to a lateral housing part. 
After passing through the closed portion of the first 
turbine stage, the steam expands radially outwardly 
within the area B opposite the closed area 18, into the 
regions of the radial compressor blades 25. Since the 
blades 25 rotate in unison with the rotor or circular 
column structure 26, the steam is regenerated and sub 
sequently permitted to flow through guide channels 2 
and nozzle-shaped apertures 13 into the dome-shaped 
space 9 for acting on the blades 28 of the second tur 
bine stage 27. The channels 12 are constituted by the 
triangle shape of the capital portion 26 and the out 
wardly flared wall portions 4 of the housing. 
The regenerated steam thus admitted to the second 

turbine stage gives off energy for the drive of the rotor 
or circular columns structure 2G in the same direction 
as is effected by the first turbine stage. After thus driv 
ing the rotor structure 26, the steam leaves the turbine 
through conventional outlets O schematically indicated 
in FIGURE 
From the foregoing description, it is obvious that 

the steam is initially used for the drive of the first tur 
bine stage, the used steam is regenerated in the com 
pressor and is used again after regeneration in the sec 
ond turbine stage. With increasing length of the radius 
the output of the steam is increased, in addition to the 
regeneration through the radial compressor, by the 
improved leverage that takes place. - 

It can also be readily seen that the steam is thrown 
outwardly by the centrifugal force out of the blade rim 
of the first turbine stage by the use of only a partial radi 
ally outer housing wall for the first turbine stage. In this 
manner, the steam is seized in the channel provided in 
the housing within the area of the bearing portion 14, 
is regenerated and then passes over into the dome-shaped 
space 19 where it acts on the further blade rim of the 
same rotor structure, 
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I claim: 
1. A steam turbine having an axis of rotation, com 

prising: 
housing means, - 
rotor means rotatably supported within said housing 
means and constituted by a circular column, said 
rotor means including first turbine means, compres 
sor means disposed radially outwardly of said first 
turbine means and second turbine means disposed 
radially outwardly of said compressor means, 

Supply means for Supplying i steam to said first tur 
bine means to impart rotary movement to said rotor 
means in one direction, 

further means including said compressor means for 
regenerating the steam used by said first turbine 
means, 

and means for conducting the regenerated steam from 
said compressor means to said second turbine means 
to act upon said second turbine means in the di 
rection of rotation of said rotor means. 

2. A steam turbine according to claim 1, wherein said 
circular columns forming said rotor means includes base, 
bearer and capital portions, the base portions being pro 
vided with a first blade rim-forming said first turbine 
means, said bearer portion being provided with blade 
means forming the compressor means, and the capital 
portion being provided with a second blade rim form 
ing said second turbine means. 
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3. A steam turbine according to claim 2, wherein said 
conducting means includes channel means in said hous 
ing means for conducting the regenerated steam from 
said compressor means past the capital portion of the 
circular column to said second turbine means. 

4. A steam turbine according to claim 3, wherein said 
further means includes wall means extending about only 
a portion of the circumference of said first turbine means 
to permit the steam used by said first turbine means 
to be driven in the radially outward direction while pass 
ing through said compressor means. - 

5. A steam turbine according to claim 1, wherein said 
conducting means includes channel means in said hous 
ing means for conducting the regenerated steam from 
said compressor means past the capital portion of the 
circular column to said second turbine means. 

6. A steam turbine according to claim 1, wherein said 
further means includes wall means extending about only 
a portion of the circumference of said first turbine means 
to permit the steam used by said first turbine means to 
be driven in the radially outward directon while passing 
through said compressor means. . 
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