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1 
This invention relates to cooling a turbine rotor 

particularly in a turbine adapted for operation by 
hot gases. 
The copending application of Bodger, Serial 

Number 550,871, filed August 23, 1944, describes 
a rotor having a central bolt through which cool 
ant is circulated to cooling chambers at both ends 
of the rotor. A feature of this invention is an 
arrangement of a partition in the cooling cham 
ber to direct the flow of coolant through the 
chamber. - 

When the turbine rotor is built up of disk 
carrying blades and end elements all held to 
gether by a central bolt the space within the end 
sections and outside of the bolt may form a cool 
ing space through which coolant may be circul 
lated for limiting the heat transfer from the 
power section of the rotor to the bearings on the 
end elements. A feature of this invention is an 
arrangement of the cooling chamber to provide 
a flow of coolant first over the surface of the bolt 
and then over the inner surface of the end elee 
ment to assure thorough cooling. 
The inner end of the cooling chamber may be 

closed by packing material and a feature of the 
invention is an arrangement of a partition in 
the coolant chamber which also holds the packing 
in place. Another feature is the formation of 
this partition as an integral part of the threaded 
sleeve by which the end element is connected to 
the central bolt. 

10 Claims. (CI. 60-41) 2 : 
Rotor 2 is made up of a number of disks 46, 48, 

0 and 52 and shaft forming end elements 64 and 
5. The disks and the shaft elements are all 
held together by a central bolt 58. The ends of 
the bolt are connected to the end elements by 
threaded sleeves 60 and 62. Each sleeve 60, 62 
has inner and outer threads engaging with coop 
erating threads on the bolt and on the end elle 
ments. On one of the sleeves (sleeve B0 as shown) 
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other objects and advantages will be apparent 
from the specification and claims, and from the 
accompanying drawings which illustrate an em 
bodiment of the invention. 

Figure 1 is a sectional view through the turbine. 
Figure 2 is a fragmentary sectional view on a 

larger scale through the central bolt and end 
sections of the rotor showing the cooling cham 
bers in detail. 
The turbine includes a casing to built up of 

rings 2, 4, 6 and 18 and supported by radial 
pins 20 in a housing 22. These pins are slidable 
within the housing and engage bores in bosses 24 
in one ring 4 of the casing. Rotor 26 within the 
casing has a number of rows of blades 2 altero 
nating with the rows of nozzles 30 on the casing 
ringS. 

Housing 22 has a head 34 supporting a bearing 
sleeve 36 for the front end of rotor 26. At the 5 
other end of the turbine, housing 22 supports, a 
mounting 38 within which is a bearing 40 for 
the rear end of the rotor, Mounting 8 has a 
number of legs 42 engaging with radial pins 44 
which support the mounting within the housing. 
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the inner thread has a greater pitch than the 
Outer thread so that as the sleeve is screwed into 
place a tension is applied to the bolt. 
To assist in aligning the disks during assembly 

and to prevent relative rotation in operation each . 
disk has projecting annular flanges 64 and 66 on 
Opposite sides, these flanges having interengaging 
elements preferably in the form of face splines 
cooperating with similar elements on the adjoin 
ing disk. The inner ends of shaft elements 54 
and 56 have face splines engaging the splines on 
the end disks. 
Gas enters the first stage nozzles of the turbine 

through an inlet scroll 70 attached to the end of 
casing O. Gas is discharged from the turbine 
through a duct 72 connected to the end casing 
ring and surrounding the rear bearing mounting. 
The shaft elements 54 and 56 are larger in 

diameter. than the fastening bolt to form coolant 
chambers 74 and 76 surrounding the bolt. Cool 
ant is admitted to the rearward end of the cen 
tral bolt through a tube 78 mounted in one of 
the projecting legs 42 of the bearing mounting 
and connected with a passage 80 in bearing 40. 
A cap 2 on the bearing mounting has a connect 
ing passage 84 by which coolant from passage 80 
is guided through a tube 86 extending through a 
cap. 8 on the end of the bolt. 
The bolt has radial passages 90 adjacent its 

rearward end which communicate with chamber 
permitting coolant to flow into this chamber 

and discharge through one or more grooves 92 in 
the end elemaent 56. At the front end of the bolt, 
passages 94 permit coolant to flow from the bolt 
into chamber 4, coolant from this chamber dis 
charging through passages 96 in the end element 
and adjacent passages 98 in a sleeve 00 sur 
rounding said element. A cap 02 at the end of 
the boit prevents the flow of coolant from the 
end of the bolt. 
The inner end of chamber 74 is defined by a 

packing ring 04 surrounding the bolt and held in 
place by a sleeve 06 which may engage the end 
of sleeve 0. The packing is held against a rib 
08 on the central bolt. Openings 0 near the 

inner end of sleeve to direct coolant from the in 
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side to the outside of the sleeve and the sleeve 
forms a partition which causes a flow of fluid 
along the surface of the bolt to the inner end of 
chamber 74 and then along the inner surface of 
shaft element 54 to discharge through passages 
??? 

Similarly, at the rear end of the turbine rotor, 
chamber 76 is divided into inner and outer Com 
partments by a sleeve ff2 which may, if desired, 
be integral with sleeve 62 and which engages at 
its inner end a packing ring 4 to hold this ring 
in place against a projecting rib 6 on element 
66. Openings is adjacent the inner end of 
sleeve 2 direct the flow of coolant through 
chamber 76 so that coolant first flows inwardly 
along the surface of the bolt and then outwardly 
along the inner surface of element 56. In this 
way circulation of coolant through the entire 
length of chamber 7 is assured and thorough 
cooling of the end element 56 is assured. 

It is to be understood that the invention is not 
limited to the specific embodiment herein illus 
trated and described, but may be used in other 
ways without departure from its spirit as defined 
by the following claims. 

claia: m 

1. A turbine rotor having an annular chamber 
through which coolant is circulated, the inlet and 
discharge for said chamber both being adjacent 
one end and a substantially cylindrical partition 
in the chamber having an opening spaced from 
the inlet and discharge for the chamber and ad 
jacent the opposite end thereof to guide the flow 
of coolant within the chamber. 2. A turbine rotor including a central bolt, an 
end element surrounding said bolt at one end and 
spaced from the bolt to form a coolant chamber 
surrounding the bolt, inlet and discharge pas 
sages to said chamber adjacent one end thereof, 
and means for guiding the flow of coolant within 
the chamber said guide means being constructed 
to cause axial flow within the chamber. 

3. A turbine rotor including a central bolt, an 
end element surrounding said bolt at one end and 
spaced from the bolt to form a coolant chamber 
surrounding the bolt, inlet and discharge pas 
sages to said chamber adjacent one end thereof, 
and a substantially cylindrical partition within 
the chamber for guiding the flow of coolant said 
partition having a passage for fluid adjacent the 
opposite end of the chamber. 

4. A turbine rotor including a central bolt, an 
end element surrounding said bolt and spaced 
from the bolt to form a coolant chamber sur 
rounding the bolt, inlet and discharge passages 
to said chamber, packing at the inner end of the 
chamber between the element and the bolt, and a 
cylindrical partition extending through the 
chamber and engaging the packing for holding 
the packing in position and for guiding the flow 
of coolant within the chamber. 

5. A turbine rotor including a central bolt, an 
end element surrounding said bolt and spaced 
from the bolt to form a coolant chamber around 
the bolt, inlet and discharge passages to said 
chamber, packing at the inner end of the cham 
ber between the element and the bolt, and a cylin 
drical partition extending through the chamber 
and engaging the packing for holding the pack 
ing in position and for guiding the flow of coolant 
within the chamber, said partition being ar 
ranged to cause the coolant to flow over the sur 
face of the bolt and then Over the inner surface 
of the end element. 

6. A turbine rotor including a central bolt, an 
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4. 
end element surrounding said bolt and spaced 
from the bolt to form a coolant chamber around 
the bolt, inlet and discharge passages adjacent 
one end of the chamber, a cylindrical partition 
extending through the chamber and engaging the 
packing for guiding the flow of coolant, and an 
opening in the partition at a point axially spaced 
from the inlet and discharge passages for circul 
lating the coolant in a predetermined path. 

7. A turbine rotor including a central bolt, an 
end element surrounding the bolt adjacent one 
end and spaced from the bolt to form a coolant 
chamber around the bolt, a sleeve connecting the 
bolt and the end element and forming an end wall 
of the chamber, and a partition projecting from 
the sleeve into said chamber for guiding the flow 
of coolant through the chamber. 

8. A turbine rotor including a central bolt, an 
end element surrounding the bolt adjacent one 
end and spaced from the bolt to form a Coolant 
chamber around the bolt, a sleeve connecting the 
bolt and the end element and forming an end wall 
of the chamber, a partition projecting from the 
sleeve into said chamber for guiding the flow of 
coolant through the chamber, and packing at the 
inner end of the chamber between the element 
and the bolt to form the other end wall of the 
chamber, said partition engaging and holding the 
packing in place. 

9. A turbine rotor having a number of discs 
each with a row of blades thereon, a central bolt 
extending through said discs and holding them in 
assembled relation, an end element engaging with 
an end disc, and said element surrounding said 
bolt adjacent one end and being spaced from the 
bolt to form a coolant chamber, said end element 
being held in position by said bolt, a sleeve con 
necting the bolt and the end element and form 
ing an end wall of the chamber, inlet and dis 
charge passages to said chamber adjacent one 
end, and a partition projecting from the sleeve in 
to said chamber for guiding the flow of coolant 
through the chamber, said partition having an 
opening therethrough at the end remote from said 
paSSageS. V- 

10. A turbine rotor having a number of discs 
each with a row of blades thereon, a central bolt 
extending through said discs and holding them in 
assembled relation, an end element engaging with 
an end disc, and said element surrounding said 
boit adjacent one end and being spaced from the 
bolt to form a coolant chamber, said end element 
being held in position by said bolt, inlet and dis 
charge passages to said chamber, and a cylindri 
cal partition in said chamber for guiding the flow 
of Coolant through the chamber. 

JOHN SCHUSTER, JR. 
REFERENCES CETED 

The following references are of record in the 
file of this patent: 

UNITED STATES PATENTS 
Number Name Date 
1,653,217 Koch -------------- Dec. 20, 1927 
1,657,192 Belluzzo ------------ Jan, 24, 1928 
1864,742 Koch ------------- June 28, 1932 
1,887,717 Koch -------------- ???. 15, 1932 
2,241,782 Jendrassik ---------- May 13, 1941 
2,341,664 Schütte ------------ Feb. 15, 1944 

FOREIGN PATENTS 
Number Country Date 

506479 Great Britain ------- May 30, 1939 


