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URB NE ROTOE 

Walter A. Ledwith, Hartford, Conn., assignor to 
United Aircraft Corporation, East Hartford, 
Conn., a corporation of Delaware 
Application August 23, 1944, Serial No. 550,891. 

This invention relates to a turbine, particularly 
to an arrangement for limiting heat transfer to 
the turbine rotor in turbines operating at high 
temperatures. 

In turbines operating at high temperatures the 
rotor may be heated to such an extent that the 
material of the rotor may be overstressed by the 
centrifugal loads resulting from its rotation. As 
the strength of most materials is lowered as the 
temperature increases it is advantageous to keep 
the rotor cool. A feature of this invention is the 
use of radiation shields for reducing the heat 
transfer to the rotor from the hot stationary parts 
of the turbine, ??? 
The projecting disks on the turbine rotor which 

carry rows of blades are normally directly exposed 
to the radiating surfaces of the nozzles and dia 
phragms of the turbine, these latter being sub 
stantially at the same temperature as the power 
gas driving the turbine. An object of this inven 
tion is to interpose between these heat radiating 
surfaces and the rotor radiation shields which 
will substaatially reduce the heat transfer to the 
rotor. 
A feature of the invention is the arrangement 

of radiation shields of this character on the sta 
tionary parts of the turbine so that they will not 
be subjected to the centrifugal forces acting on 
the rotor. 

In many cases the shields cannot be constructed 
to shield the entire surfaces of the rotor disk 
against direct radiation from the nozzles, espe 
cially since a substantial axial clearance must be 
provided between the disks and the adjacent 
shields to permit expansion of the turbine parts. 
A feature of this invention is the use of heat 
shields in conjunction with a surface of low emis 
sivity on the rotor which functions further to 
reduce the heat transfer. In the copending Kalitinsky and Soderberg ap 
plication, Serial No. 550,885, fled August 23, 1944, 
cooling fluid is circulated over the surfaces of the 
turbine disk to assist in cooling the rotor. A fea 
ture of this invention is the arrangement of the 
heat shields to form a path for the cooling fluid. 
Other objects and advantages will be apparent 
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pins 20 in a housing 22. These pins which are 
all in substantially the same plane and which 
constitute the support for the casing within the 
housing engage bores in bosses 24 in one ring 
4 of the casing. Rotor 26 within the casing has 
rows of blades 28 alternating with rows of noz 
zles 30 in the casing. 

Housing 22 has a head 34 which forms a part 
of the housing and supports a bearing sleeve 3 
for the front end of the rotor. At the other end 
of the turbine housing 22 supports a mounting 
38 within which is a bearing 40 for the rotor. 
The mounting has a number of legs 42 engaging 
radial pins 44 in the housing. 
Rotor 26 is made up of a number of disks 4, 

48, 50 and 52, and shaft-forming end elements 
54 and 56. The disks and the end elements are 
all held together by a central bolt 58, the ends 
of which are connected to the end elements by 
threaded sleeves 60 and 62. Each of sleeves 60 
and 62 has inner and outer threads 64 and S6 
engaging respectively with cooperating threads 
on the bolt and on the end elements. On one of 
the sleeves (sleeve 60) the inner and outer threads 

25 may differ in pitch so that a tension may be ap 
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from the specification and claims, and from the . . 
accompanying drawings which illustrate an em 
bodiment of the invention. 

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

larger scale showing the arrangement of the heat 
shields. 
The turbine shown includes a casing built 

plied to the bolt as the sleeve is screwed into place. 
To assist in aligning the disks during assembly 

and to maintain alignment in operation, each disk 
has radially projecting interengaging flanges. ST 
and 68, Fig. 2, on opposite sides which hold the 
disks in spaced relation. The inner ends of the 
shaft elements 54 and 56 engage with the flanges 
on the outer surfaces of the end disks. 
Gas enters the first stage nozzles of the turbine 

through an inlet scroll 70 attached to the end of 
casing 0. Gas from the turbine discharges 
through a duct 72 connected to the end casing 
ring and Surrounding the rear bearing mounting. 
As shown in Figure 2, a heat shield T4 is 

mounted on the diaphragm 76 that extends in 
Wardly from the row of nozzles and extends in 
parallel relation to the surface of the adjacent 
turbine disk 48, thereby interposing a shield di 
rectly between the hot nozzles and diaphragm and 
the surface of the turbine rotor. A similar shield 

also carried by the diaphragm may shield the 
surface of the successive turbine disk. - 

Shield 74 may have one edge clamped between 
diaphragm is and the outer element 80 of the 
diaphragm seal. The outer edge of shield T4 may 
engage the nozzle structure as shown. 

Shield 78 may be held in place by a ring 82 to 
which the shield is attached and which is clamped 
against diaphragm T. The outer end of this 

up of rings 2, 4, and supported by radial 65 shield may also engage the nozzle structure. 
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A shield 84, Fig. 1, may be supported by a sta 
tionary part of the turbine, to extend adjacent 
to and parallel with the forward surface of the 
first disc. 
These shields reduce heating of the disks by 

direct radiation from the stationary parts of the 
turbine. For further reducing the heating of the 
turbine rotor these shields may, if desired, have 
a surface of substantially lower low emissivity 
than that of the material of the disc, as, for ex 
ample, a gold plating may be applied, in accord 
ance with the invention disclosed in the copend 
ing Bodger application, Serial No. 550,872, filled 
August 23, 1946. 

Since these heat shields do not fully protect 
the surfaces of the rotor disks from radiation 
from parts of the nozzle it may be advantageous 
to provide on the turbine disks, at least over 
those parts not protected by the shields, or on 
the diaphragm, a surface of low emissivity. As 
shown in Fig. 2, a coating 86 of a material of low 
emissivity is applied to the surfaces of the parts 
of the turbine disks between the interengaging 
flanges 64 and 66 and the peripheries of the disks 
to which the blades are fastened. 
The copending application of Kalitinsky and 

Soderberg, Serial No. 550,885, above referred to, 
describes the circulation of cooling air Over the 
surfaces of the turbine rotor. With the heat 
shields arranged as shown and extending in Sub 
stantially parallel relation to the surfaces of the 
disks it will be apparent that these shields form 
paths for the cooling air which escapes from 
within the rotor by passing between the interen 
gaging flanges. The escaping air is directed over 
the surfaces of the rotor disk by a sleeve 88 po 
sitioned between the disks and spaced from the 
flanges as by slotted ribs 90 thereby permitting 
escape of cooling air at opposite ends of the 
sleeve, as shown by the arrows, Fig. 2. 

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 
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ways without departure from its spirit as defined 
by the following claims. 

claim: 
1. A turbine including a rotor having a num 

ber of radially extending discs, each carrying a 
row of blades at its periphery, a casing with at 
least one row of nozzles located between adjacent 
rows of blades on the rotor, Said row of nozzles 
having a diaphragm extending radially inward 
at the inner ends of the nozzles and extending 
between the adjacent discs, and radiation shields 
mounted on the diaphragm on opposite sides 
thereof and forming a radially extending shield 

- ing wall located between each side of the dia 
phragm and the adjacent turbine disc, each 
shield being spaced from both diaphragm and 
disc for substantially its entire area, each shield 
being supported at least at one edge on the 
diaphragm. 

2. A turbine including a rotor having a num 
ber of radially extending discs, each carrying a 
row of blades at its periphery, a casing with at 
least one row of nozzles located between adja 
cent rows of blades on the rotor, said row of 
nozzles having a diaphragm extending radially 
inward at the inner ends of the nozzles and ex 
tending between the adjacent discs, and radia 
tion shields mounted on the diaphragm on op 
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4. 
posite sides thereof and forming a radially ex 
tending shielding wall located between each side 
of the diaphragm and the adjacent turbine disc, 
each shield being spaced from both diaphragm 
and disc for substantially its entire area, each 
shield being mounted on the diaphragm adja 
cent to the inner periphery of the diaphragm and 
extending outwardly substantially to the inner 
ends of the nozzles. 

3. A turbine including a rotor having a num 
ber of radially extending axially spaced discs each 
carrying a row of blades at its periphery, means 
for supplying cooling fluid to the spaces between 
adjacent discs, a casing with at least one row of 
nozzles located between adjacent rows of blades 
on the rotor, said row of nozzles having a dia 
phragm extending radially inward at the inner 
ends of the nozzles and located between adjacent 
discs in combination with radiation shields 
mounted on the diaphragm on opposite sides 
thereof, each shield forming a radially extending 
shielding wall located between the diaphragm 
and the surface of the adjacent turbine disc, 
each shield being spaced from both diaphragm 
and disc for substantially its entire area, each 
shield being supported at least at one edge on the 
diaphragm and each shield being closely adjacent 
to and Spaced from the adjacent disc to define a 
radially extending path for the cooling fluid, one 
wall of the path being the turbine disc. 

4. A turbine including a rotor having a num 
ber of radially extending discs, each carrying a 
row of blades at its periphery, a casing with at 
least one row of nozzles located between adja 
cent rows of blades on the rotor, said row of 
nozzles having a diaphragm extending radially 
inward at the inner ends of the nozzles and ex 
tending between the adjacent discs, and radiation 
shields mounted on the diaphragm on opposite 
sides thereof and forming a radially extending 
shielding wall located between each side of the 
diaphragm and the adjacent turbine disc, each 
shield being spaced from both diaphragm and 
disc for Substantially its entire area, the adjacent 
Surfaces of the shield and disc forming opposed 
heat radiating and heat absorbing surfaces, in 
combination with a coating of a material of sub 
stantially lower emissivity than that of the ma 
terial of the shields or the discs on one said ad 
jacent surfaces to reduce the rate of transfer of 
heat from the turbine disc to the shield. 
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