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57 ABSTRACT 
In a plural shell axial turbine for operation with high 
pressure, high temperature steam and which has a pot 
shaped housing as the outer shell and an inner shell 
divided in the plane of the axis, the guide vane compo 
nent and the housing for the shaft packing at the inlet 
side are structurally combined to form an inner shell 
which is not divided in the direction of the axis. The 
inner shell is here designed so that it can be inserted 
into the pot-shaped housing which is also of integral 
construction, from the inlet side. 

5 Claims, 1 Drawing Figure 
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PLURAL SHELLAXIALTURBINE FOR 
OPERATION WITH HIGH PRESSURE, HIGH 

TEMPERATURE STEAM 

The invention relates to an axial turbine for opera 
tion with high pressure, high temperature steam and 
which has at least two shells, including a pot-shaped 
housing as an outer shell and an inner shell divided in 
the plane of the axis. Such a turbine usually is the high 
pressure section or stage of a plural section or stage tur 
bine. 
Conventional, high-pressure turbine sections are il 

lustrated, for example, in (German Offenlegungsschrift 
Pat. No. 1,812,493) generally have at the outlet end of 
the outer shell a parting or dividing plane normal to the 
axis. There is thus provided, before the outlet end of 
the outer shell is assembled with the rest of the outer 
shell, an opening through which the housing for the 
shaft packing for the inlet side and the guide vane car 
rier, which is in the form of an inner housing, are in 
serted after being placed on the shaft. In such a design 
the thrust of the inner housing or the guide vane carrier 
and of the shaft packing housing at the inlet side that 
occurs must be countered separately, since the thrust 
of these respective structural parts acts in opposite di 
rections. This thrust, which is generated by the large 
difference between the different steam spaces in the 
pot-shaped housing, is at times more than 6,000,000 
kg. In order to be able to counter forces of this magni 
tude, supports are needed which are large axially and 
in the area of which large screws must be inserted in the 
inner housing to fasten together the axial halves 
thereof. Moreover, from a certain power rating on, the 
screw connection of the radial flange of the aforemen 
tioned radially divided pot-shaped housing, leads to dif 
ficulties, as while the dimensions of the steam connec 
tions increase with the power rating, the length of the 
high-pressure turbine section does not increase to the 
same extend and, therefore, not enough space is avail 
able for the flange. 

It is, therefore, an object of the invention to provide 
a design for a pot-shaped axial turbine for high pres 
sure, high temperature operation, in which a considera 
bly smaller thrust from the pressure differences in the 
different steam spaces occurs and which can be manu 
factured and installed considerably more easily. Other 
objects and advantages of the invention will be appar 
ent to one skilled in the art from the following descrip 
tion. 
According to the invention, the guide vane compo 

nent and the shaft packing housing for the inlet side are 
structurally combined to form an inner shell which is 
not divided in the plane of the axis. The inner shell is 
designed so that it can be inserted into the pot-shaped 
housing from the inlet side. The pot-shaped outer hous 
ing is also of integral construction rather than being ra 
dially divided into respective inlet and outlet parts. 
There is, thus, provided a construction in which only 
one support for the inner shell is necessary and a radial 
parting plane and a corresponding radial flange are 
eliminated for the pot-shaped housing. 
The inner shell is supported at the outlet end in an ax 

ially movable manner against an inwardly projecting 
shoulder of the pot housing and is fixed axially and ra 
dially at the inlet end in the area of the shaft packing 
housing against corresponding shoulders of the pot 
housing by means of projections of the inner shell en 
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2 
gaging with corresponding slots in the pot housing. The 
outlet end of the inner shell may be kept pressure-tight 
by means of a cylindricall-ring which is inserted in re 
spective circular, coaxial grooves in the shoulder of the 
pot-shaped housing and in the inner shell. 
At the inlet end, the inner shell is fixed axially andra 

dially by a thrust ring which is screwed into the open 
end of the outer shell and acts on the projections. For 
the purpose of sealing, an elastic U-ring seal is inserted 
at this side between the radial extension of the inner 
shell, carrying the projections, and a radial contact sur 
face of the pot housing. 
The dimensions of the supports for the axial thrust 

are relatively small, as the thrust from the pressure dif 
ferences in the different steam spaces now does not ex 
ceed 2,000,000 kg. The combination and arrangement 
of the sealing rings herein is selected for use with the 
relatively small support surfaces. Beyond this, the axial 
fixation point of the inner shell can be so placed 
through the combination of the inner shell and the ar 
rangement of the l-ring, that the thermal expansion of 
the rotor and the inner shell is in the same direction. 
Therefore, a smaller amount of axial play is required. 

The end of the pot housing on the inlet side is merely 
closed off by a sealing cover put on in a steam-tight 
anet. 

It is possible to design the inner shell either as the 
inner housing having steam inlets connected thereto in 
a pressure-tight fashion and to provide relief holes to 
the annular space between the outer and the inner 
housing or as a guide vane carrier construction in 
which the full input steam pressure is in the annular 
Space. 
The design and operation of an exemplary embodi 

ment of the invention will be explained further with ref 
erence to a schematic drawing. 
The drawing is a horizontal cross section through the 

turbine in the axial plane in which the inner shell is di 
vided. 
The shaft 1 of the illustrated high-pressure section of 

a turbine is equipped with axially spaced rotor blade 
rings 2 axially alternated with axially spaced guide vane 
rings 3. The guide vane rings 3 are held by the axially 
divided inner shell 4 of the turbine. The illustrated em 
bodiment is a throttle-controlled turbine, in which the 
steam flows to the high-pressure blades of the rings 2 
from the annular recess 5. 

In the inner shell 4, the guide vane carrier 6 contain 
ing the inlet plenum 5 is combined, according to the in 
vention, with the inlet side shaft packing housing 26 to 
form a structural unit. The inner shell 4 and the outer 
shell or pot-shaped housing 7 of the turbine are de 
signed in such a manner that the inner shell 4 can be 
inserted into the housing 7 from the inlet side of the 
housing 7. It is thereby made possible to design also 
housing 7 integrally, so that a radial dividing plane, 
which has heretofore customary in the outlet region of 
the turbine, becomes unnecessary. The resulting one 
piece housing 7 also includes a structural unit therewith 
the steam outlet connection 8 at the outlet part of the 
housing 7 and the live steam inlet connection 9 at the 
inlet part of the housing 7. 
The inner shell 4 is supported and secured in the 

housing 7 as follows. On the inlet side, the inner shell 
4 has at the shaft packing housing 26 section thereof 
four projections 35 which are uniformly spaced around 
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the circumference and which engage in corresponding 
axial slots 36 in the housing 7. The radial contact sur 
faces 37 of the projections 35, rest against the corre 
sponding radial shoulders 38 of the housing 7. The 
inner shell 4 is locked by means of a thrust ring 22, 
which is screwed into the open inlet end 2 of the hous 
ing 7 and rests essentially against the outer end faces 39 
of the projections 35, braced against the housing 7, and 
is thereby supported and secured axially and radially. 
In addition, an elastic, U-shaped ring seal 20 is inserted 
between the extension 19 carrying the projections 35 
of the inner shell 4 and a further radial contact surface 
17 of the housing 7. At the outlet end, the housing 7 has 
a radially inwardly extending shoulder 10, which is 
closer to the axis than the shoulders 38 on the inlet 
side. An annular slot 12 is machined into the radial 
contact surface 11 of the shoulder 10 facing the inlet 
side. The inner shell correspondingly has at its outer 
periphery a radial extension 13, the radial contact sur 
face 14 of which is likewise provided with an annular 
slot 15. into the two annular slots 12 and 15 a cylindri 
cal, I-shaped seal ring 16 is inserted, which permits 
axial expansion of the inner shell in the direction of the 
exhaust steam connection and essentially performs the 
sealing of the outlet end of the annular space 33. In ad 
dition, the inner shell 4 is held on the outlet side, as it 
is on the inlet side, by means of projections 41 on the 
radial extension 13 of the inner shell 4, which engage 
with corresponding axial slots 42 in the housing shoul 
der 10. 
The mounting on the inlet side, therefore, constitutes 

the fixation point for the axial expansion of the inner 
shell 4. As the shaft 1 has its point of fixation on the 
inlet side of the turbine at the annular recess 23, at 
which a journal bearing is located, the inner shell 4 and 
the shaft 1, therefore, expand in the same direction. 
Only a small amount of axial play between the two 
parts need, therefore, be considered in this design, 
which reduced the construction cost considerably. 
The inner shell 4 can be inserted axially into the 

housing 7 from the inlet side. By combining the guide 
vane carrier 6 and the inlet shaft packing housing 26, 
only one support for the inner shell 4 on the inlet side 
is necessary. The dimensions of this support are rela 
tively small, as the thrust from the pressure differences 
in the different steam spaces does not exceed approxi 
mately 2,000,000 kg. The combination and arrange 
ment of the sealing rings herein is selected for use with 
the relatively small support. 
The end 21 of the housing 7, which is open on the 

inlet side, is closed merely by a sealing cover 24 put on 
in a steam-tight manner. On the outlet side of the tur 
bine, the shaft packing housing 27 and the sealing 
cover 28 are inserted from the outside into correspond 
ing recesses of the housing 7. 
The illustrated embodiment is based on the premise 

that the live-steam inlets 31 (shown by dashed lines, as 
the inlets are not situated in the horizontal plane) are 
brought directly up to the inlet connections 32 of the 
inner shell by means of conventional, steam-tight angle 
ring connection 30. Thereby, the inner shell fulfills the 
function of an inner housing, which may further have 
relief holes 34 to the annular space 33 between the 
housing 7 and the inner housing 4 for the purpose of 
pressure relief. At lower pressures (up to 220 kg/cm), 
however, it is also possible to construct the inner shell 
as a guide vane carrier, in which case a steam-tight con 
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4. 
nection between the steam inlet connection and the 
inner shell becomes unnecessary and the full pressure 
of the live steam is in the ring space 33. 
Through the use of an inner shell of this kind, which 

comprises the guide vane carrier section and the shaft 
packing housing for the inlet side and has supports and 
seals of small dimensions, and through the elimination 
of the radial flange on the outer housing, only relatively 
small wall thicknesses are necessary, which can be kept 
approximately the same everywhere. This has a benefi 
cial effect on the rate of the temperature changes and, 
therefore, on the cost of the high-pressure section of 
the turbine. Due to the favorable location of the sealing 
rings 16 and 20 over the entire area of the inner hous 
ing 4, the surfaces in the parting plane and the parting 
plane screws 40 can, furthermore, be kept small. 

I claim: 
1. Axial turbine for operation with high pressure, 

high temperature steam, comprising a pot-shaped hous 
ing having inlet and outlet means for the steam, the lo 
cation of the steam inlet means in the axial direction of 
the housing being adjacent one side of the housing and 
the steam outlet means in the axial direction of the 
housing being adjacent the other side of the housing, a 
shaft, the shaft being mounted in the housing coaxially 
therewith for rotation therein, a packing housing for 
the shaft, said packing housing being mounted around 
the coaxially therewith in the pot-shaped housing adja 
cent the inlet side of the pot-shaped housing, and 
means for carrying guide vanes, said guide vane carry 
ing means being integral with the packing housing and 
extending toward the other end of the pot-shaped hous 
ing, the guide vane carrying means and the packing 
housing forming an inner shell within the pot-shaped 
housing, said inner shell being integral in the axial di 
rection of the housing and divided in a plane of the 
housing axis, a radially inwardly extending shoulder 
formed in the pot-shaped housing adjacent the steam 
outlet side thereof, said shoulder abutting and radially 
supporting the inner shell but permitting axial move 
ment of the inner shell, radially outwardly extending 
projections formed adjacent the steam inlet side of the 
pot-shaped housing on the shaft packing housing por 
tion of the inner shell, axial slots formed in the pot 
shaped housing adjacent the projections, radially in 
wardly extending shoulders formed in the pot-shaped 
housing adjacent the slots, the projections being re 
ceived in the slots and abutting against the shoulders, 
whereby the projections, shoulders and slots fix the 
inner shell adjacent the steam inlet side of the pot 
shaped housing both radially and axially, 

2. Axial turbine according to claim 1, further com 
prising a radial surface formed on the inner shell facing 
a surface of the radially inwardly extending shoulder 
formed in the pot-shaped housing, formed in each of 
the facing surfaces a like circular slot coaxial with the 
housing, and a cylindrical I-ring received in the slots. 

3. Axial turbine according to claim I, further com 
prising a thrust ring screwed into the housing at the 
steam inlet side thereof and abutting against the projec 
tions thereby locking the inner shell axially and radi 
ally. 
4. Axial turbine according to claim 3, further com 

prising a radially outward extension formed on the 
shaft packing housing portion of the inner shell adja 
cent the steam inlet side of the pot-shaped housing and 
defining a radial surface, the projections being carried 
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by the extension formed in the pot-shaped housing prising a sealing cover closing the steam inlet end of the 
radial surface facing the radial surface of the project pot-shaped housing, the sealing cover being mounted 
tion, and an elastic U-ring seal inserted between the ra- on the steam inlet end of the pot-shaped housing in : 
dial surface of the projection and the radial surface p ped housing in a 
formed in the pot-shaped housing. steam-tight manner. 

5. Axial turbine according to claim 3, further com- ck k >k k sk 
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