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The present invention relates to Cooling ar 
rangements for gas turbines, particularly of the 
type of turbines which include a bucket Wheel 
Supported on an Overhung shaft and having a 
row of buckets arranged to discharge gases di 
rectly into the atmosphere. Such turbines are 
Often used on aircraft for driving SuperchargerS 
or generators. During operation the bucket 
wheel may be subject to excessive heat by the 
gases discharged therefrom. This is particu 
larly the case Where the bucket Wheel is mounted 
So that Some of the gases discharged from it are 
forced towards a central portion thereof by the 
action of the slip stream. 
The object of my invention is to provide an 

improved construction and arrangement of gaS 
turbines whereby such turbines may be operated 
safetly with gases at high temperatures of the 
order of 50 C. and above. 
For a consideration of what I believe to be 

novel and my invention, attention is directed to 
the following description and the claims append 
ed thereto in connection. With the accompany 
ing diraWing. 

In the drawing Fig. 1 illustrates a Sectional 
view of a gas turbine arrangement for aircraft 
embodying my invention, and Fig. 2 is a front 
view of a part of Fig. 1. 
The arrangement comprises an axial flow gas 

turbine with a solid bucket wheel 0 mounted 
on an overhung shaft adjacent a bearing 2 
of a supercharger 3. The bucket wheel 0 has 
a solid disk with a rim 4 on which an annular 
row of buckets 5 is mounted. The Outer ends 
of the buckets are connected by a band 6. An 
annular nozzle box T is mounted adjacent the 
inlet side of the bucket wheel and has an inlet 
portion 8 for receiving gases from a suitable 
source, such as the exhaust manifold of a Com 
bustion engine, not shown. The nozzle box in 
cludes a row of nozzles 9 adjacent the buckets 
5 for properly directing operating gas to the 
bucket wheel. The nozzle box in the present in 
stance is mounted on studs 20 formed on the 
casing of the supercharger 13 by means includ 
ing a wall 2 which also serves to protect the 
bearing 2 from heat radiated from the nozzle 
box 7. During operation high temperature 
gases are conducted from the nozzle box to One 
side of the bucket wheel passing through the 
passages formed between adjacent buckets and 
issuing from the other side of the bucket wheel 
directly into the atmosphere. During Operation 
the bucket wheel may be subject to excessive 
heat, as pointed out above, especially when the 
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direction of distcharge into the atmosphere is 
Substantially perpendicular to the direction of 
the slip stream. The direction of discharge has 
been indicated in the drawing by an arrow 22 
and the direction of the slip stream has been 
indicated by an arrow 23. The latter in the 
present instance is parallel to a diameter of the 
bucket Wheel and perpendicular to the direction 
of discharge of gases, as well as to the axis of 
rotation of the Wheel. With reference to the 
direction of the slip stream, the upper portion 
of the bucket wheel 0 in the drawing is leading 
and the lower portion of the bucket wheel is 
trailing. In such arrangement the slip stream 
forces gases issuing from the leading portion of 
the bucket wheel towards a central portion there 
Of and causes excessive temperatures of the Wheel. 
This difficulty is overcome in accordance With 

my invention by the provision of a device for 
protecting and effectively cooling the bucket 
Wheel disk. The device comprises a hollow cap 
24 coaxially arranged with a bucket wheel and 
Closely Spaced With the Outer face thereof. The 
cap has an inner Wall 25 and an outer wall 26 
With the Outer edges of the Walls Secured to 
gether, preferably by fusing to form a space 2. 
A plurality of radially disposed partitions 28 are 
Secured to the Walls inside the space 2 to re 
inforce the cap. Both Walls are essentially con 
cave-shaped when viewed from the bucket 
Wheel. The inner Wall 25 has a central portion 
3) which is depressed to Wards the outer Wall to 
engage a central part thereof. This central 
portion 30 has a plurality of openings 3 estab 
lishing communication between the Space 2 and 
the Space 32 formed between the cap and the 
outer face of the bucket Wheel i0. The diam 
eter of the cap is slightly Smaller than the outer 
diameter of the rim 4 of the Wheel to permit 
free discharge of gases from the latter. Cooling 
air under preSSure is Conducted to the Space 2 
formed by the cap by means including an an 
nular conduit 33 concentrically Spaced from the 
cap and having an inner diameter slightly larger 
than the Outer diameter of the bucket Wheel. 
This conduit or channel 33 communicates with 
the cap through three circumferentially spaced 
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conduits 34 connected between the annular con 
duit 88 and the cap: 24. The connecting conduits 
34 are culved outward to permit expansion dur 
ing operation. Without Setting up excessive 
stresses in the device. An inlet conduit 35 is 
connected to the annular conduit 33 for con 
ducting air under pressure thereto from any 
suitable Source, such as the discharge side of 
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the supercharger 3, or from the slip Stream. 
The device is supported on the nozzle box by 
means including fanges 36 Welded to the an 
nular conduit 33 and bolts 37. During Opera 
tion cooling air under pressure is conducted 
through the inlet conduit 35 to the annular 
conduit 33, whence the air is conducted through 
the connecting conduits 34 to the space 27 of 
the cap to be discharged therefrom through the 
openings 3 towards a central portion of the 
wheel. It will be noted that the directing of 
the cooling air towards the central portion of the 
wheel is facilitated by the depressed portion 30 
of the inner wall 25 of the cap. The cooling air 
is discharged from the space 32 between the 
wheel and the cap through an Outer clearance 
formed between the rim and the cap. The wall 
portions of the annular conduit 33 and the cap 
24 facing each other are both curved to consti 
tute together an annular - nozzle with flaring 
opening through which the gases issuing from 
the bucket wheel are discharged. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
1. Gas turbine arrangement for aircraft com 

prising a turbine wheel, a nozzle box on one 
side of the wheel for Conducting Operating gas 
thereto and a device for cooling the wheel dis 
posed on the discharge side of the wheel, Said 
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device comprising a hollow cap having inner 
and outer walls sealed at their edges with an 
Opening in a central portion of the inner wall, 
and means for conducting cooling air under 
pressure to the cap, said means including an 
annular conduit concentrically spaced from and 
Surrounding the cap, connecting conduits be 
tween the annular conduit and the cap, adjacent 
Walls of the cap and the annular conduit being 
curved to define a nozzle-shaped space through 
which the turbine wheel discharges directly into 
the atmosphere. 

2. Gas turbine having a bucket wheel, means 
for conducting operating gas to the inlet side of 
the wheel, and a cooling and protecting device 
adjacent the outlet side of the wheel, said device 
comprising a hollow cap having an inner and 
an outer wall with edges sealed together, the 
inner wall having a discharge opening for direct 
ing cooling air towards the bucket wheel, an 
annular conduit concentrically spaced from the 
cap and having an inlet for Cooling medium, 
and a plurality of circumferentially spaced con 
necting conduits between the cap and the an 
nular conduit, adjacent walls of the cap and 
the annular conduit being curved to define a 
nozzle-shaped space for conducting gases dis 
charged from the bucket wheel. 

ROLLIN H. NORRIS. 


