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The present invention relates to gas turbine blades 
and in particular to a gas turbine blade provided with 
internal means for cooling the blade. 

It is an object of the present invention to provide a 
gas turbine blade embodying means to enable the blade 
to be cooled. 

It is a further object to provide a gas turbine blade 
of this type in which the cooling means are entirely ex 
ternal of the solid blade member and, hence, do not 
weaken the blade as a whole. 

According to the present invention a gas turbine blade 
comprises a root portion and a blade portion, a root plat 
form extending laterally from one side of the blade, 
the side of the blade portion remote from the root plate 
form being provided with ridges longitudinally of the 
blade to define grooves therebetween, a sheet metal skin 
overlying the grooves, the grooves defined by the ridges 
being open at the tip of the blade, the skin adjacent the 
root portion of the blade being bent away from the 
blade to define a flange lying in substantially the same 
plane as the plane of the root platform, the ridges be 
neath the skin extending towards the root portion of the 
blade to maintain the skin in spaced relationship to the 
blade so that the grooves defined thereby are open to 
the area adjacent the root and beneath the flange. 
A single preferred embodiment of the invention will be 

described with reference to the accompanying drawings 
in which Figure 1 is a partly broken away perspective 
view of a segment of a blade mounting structure having 
two gas turbine blades made in accordance with the in 
vention positioned therein, and Figure 2 is a sectional 
view taken near the central radial plane of Figure 1. 

Referring now to the drawings it will be seen that the 
invention is being described with reference to rotor blades 
secured to a rotor disc of a type commonly used in gas 
turbine engines. 

It will be immediately apparent, however, that the 
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surface of the sheet metal skin 16 forms a smooth and 
flush continuation of the blade surface. 
At the lower end of the sheet metal skin 16 (the 

radially inner end as seen in the drawing) the skin is 
bent outwardly from the blade at 19 to define a flange 20 
which lies parallel to the plane of the upper surface of 
the root platform 13. 
The gas turbine blades is are mounted in an annular 

mounting member 21 which, in the embodiment illus 
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trated, is a gas turbine rotor disc of the “split-disc" type. 
It will be observed that two disc-like members (only 
segments of which are shown) 23 and 24 are placed 
together with their radial faces 23a and 24a in tight abut 
ment. Conventional blade mounting slots 25 are pro 
vided, each slot passing completely through the composite 
disc as can be seen in the drawing. The periphery of 
the composite disc 21 is provided with a peripheral chan 
nel 26 which is formed by a pair of side walls 27 and 28, 
one side Wall lying on either side of the composite disc. 
2i and a bottom wall 26a, one half of which is carried: 
by each disc like member 23 and 24. The blade mount. 
ing slots 25 are of a configuration to slidably receive the 
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principles of the invention are equally applicable to 
stator blade arrangements and the text of this descrip 
tion should be read with such a construction in mind. 
The turbine blade shown generally at 10 may be seen 

to comprise a root portion 11, and a blade portion 12 
which are integrally formed from a single piece of ma 
terial by any of the well known methods. - 
A root platform 13 extends laterally from only one 

side of the blade portion 12 adjacent the root portion 11. 
The side of the blade portion 12 opposite the root plat 

form 13 is provided with a series of longitudinally ex 
tending ridges 14 which define grooves 15 therebetween. 
A sheet metal skin 6 is applied over the ridged side of 
the blade portion 12 by means of welding, brazing or 
other suitable means to enclose the grooves 15 to define, 
in conjunction with the ridges 14, longitudinal passages 
for the flow of cooling fluid within the blade portion 12. 

It will be seen in the drawings that the edges 17 and 
18 of the sheet metal skin 16 are recessed within the outer 
surface of the ridged side of the blade so that the outer 
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root portion it of the blade ió. . It will be seen from 
the drawings that the adjacent surfaces 29 and 30 of the 
root platform and the side walls defining the peripheral 
channel respectively are in tight sealing engagement with 
one another when the blades 10 are in position since 
the root platform overlies and closes a portion of the 
peripheral channel and the root portions hold the root 
platforms snugly against the outer peripheral surfaces of 
the side walls 27 and 28. 

Between each pair of blade mounting slots 25 is a port 
31 which is in communication, at one end, with a source 
of cooling fluid 32 and, at the other end, with the pe 
ripheral channel 26. - 
When the baldes are mounted in position in the mount 

ing member 21 the free edge 20a of the flange 20 of 
the sheet metal skin 16 of one blade is in tight Sealing 
engagement with the adjacent free edge 33 of the root 
platform 13 of an adjacent blade. It will be seen that 
the free edge 33 of the root platform 13 adjacent the 
flange 20 of the sheet metal skin 6 of the adjacent 
blade is provided with a recess 34 into which the free 
edge 20a of the flange 20 of the sheet metal skin 16 may 
fit. The adjacent surfaces 35 and 30 of the flange 20 
and the side Walls 27 and 28 defining the peripheral 
channel 26 are, accordingly, maintained in tight sealing 
engagement with one another, and as a result, the periph. 
eral channel 26, in conjunction with the side walls 27 
and 28, the root platforms 13 and the flanges 20 define 
a plenum chamber between each pair of blades which, 
in turn, is in communication with the gallery 32 by 
means of ports 31 which lie between each pair of blade 
mounting slots 25. 
As can be seen from the drawings the grooves 15 

defined by the longitudinally extending ridges 4 on the 
face of each blade remote from the root platform 3 
extend completely to the tip of the blade and are, at 
this point, open to atmosphere so that any fluid within 
the blades may pass out through the openings at the tip 
of the blade. 

... At their inner ends, the ridges 14 extend towards the 
root portions of the blade a distance sufficient to main 
tain the skin 16 in spaced relationship to the blade so 

- that the grooves 15 are open to the space 36 beneath 
the flange 20 and adjacent the root portion 11. This 
area comprises the plenum chamber 36 and, accordingly, 
cooling fluid from the gallery 32 may enter the plenum 
chamber 36 through the ports 31 and, from there, may 
pass radially outwardly through the longitudinal grooves. 
15 defined by the ridges 14 and the skin 16 of the turbine, 
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blades to effect the cooling of the blade when the engine 
is in operation. 

In the event that it is desired to employe the sub 
stance of this invention in conjunction with a turbine 
Stator assembly which, in the usual form, comprises a 
mounting member in which the blades i0 extendradially 
inwardly thereof rather than radially outwardly of the 
mounting member as shown in the drawings. 
As is common practice in the gas turbine industry 

some means must be provided for locking the blades 10 
in their position within the blade mounting slots 25. 
Since, however, this is common practice in the industry 
no attempt has been made to describe any particular 
embodiment. Similarly, gas turbine manufacturers adopt 
various methods of providing mounting members and, 
accordingly, the split disc type of turbine wheel has 
been illustrated by way of example only. 

In the following claims certain terms are used defini 
tively and for the purpose of clarity the following defini 
tions are given herein. 
The blade portion of the gas turbine blade is deemed 

to be that portion on the side of the root platform re 
mote from the root mounting means. The root plat 
form is that portion of the blade lying between the 
root mounting means and the blade portion which ex 
tends in a direction laterally of the outer surface of the 
blade. The root portion is that portion of the blade lying 
on the side of the root platform remote from the blade 
portion. Accordingly, when in the specification or in 
the claims, the words “blade' or “turbine blade" are used 
it is intended to mean the entire gas turbine blade in 
cluding the root, the root platform and the blade por 
tion. When, however, the word "portion' follows the 
word "blade' it is then intended to mean only that por 
tion of the blade on the side of the root platform remote 
from the root portion. 
The foregoing specific description has referred to only 

one preferred embodiment of the present invention and 
it is to be appreciated that minor modifications in the 
construction and arrangement of parts may be made 
without departing from the spirit of the invention or 
the scope of the appended claims. 
What I claim as my invention is: 
1. A gas turbine blading assembly comprising an 

annular mounting member, an annular peripheral chan 
nel in the mounting member defined by radially extend 
ing and axially spaced side walls on either side of the 
mounting member and a bottom wall connecting said side 
walls, a series of circumferentially spaced blade mount 
ing slots formed in the mounting member, each slot 
being transverse to the channel and passing through the 
side walls and the bottom wall, a port for cooling fluid 
in the mounting member between each pair of blade 
mounting slots and opening through said bottom wall, 
the ports communicating with a source of cooling fluid, 
a plurality of turbine blades each with its root portion 
engaged in one of said blade mounting slots and extend 
ing across and interrupting said channel, each blade 
having a root platform having a free edge extending 
laterally from one side only towards an adjacent blade 
and overlying and closing one portion of said peripheral 
channel, the side of the blade opposite the root plat 
form being provided with ridges extending longitudinally 
of the blade to define grooves therebetween, a sheet metal 
skin overlying the grooves and secured to the ridges, 
the grooves defined by the ridges and the skin being 
open at the tip of the blade, the skin adjacent the root 
portion of the blade being bent away from the blade 
to define a flange overlying and closing another portion 
of said peripheral channel adjacent said one portion and 
having a free edge parallel to the free edge of the root 
platform, the free edge of the flange of one blade being 
in sealing engagement with the free edge of the root 
platform of an adjacent blade, the side walls and bottom 
wall of the channel in the mounting member in con 
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junction with the said root platform, adjacent root por 
.tions and the said flange defining a plenum chamber 
in communication with the grooves defined by the sheet 
metal skin and the ridges on the blade. 

2. A gas turbine blading assembly comprising an 
annular mounting member, an annular peripheral chan 
nel in the mounting member defined by radially extend 
ing and axially spaced side walls on either side of the 
mounting member and a bottom wall connecting said 
side wall, a series of circumferentially spaced blade 
mounting slots formed in the mounting member, each 
slot being transverse to the channel and passing through 
the side walls and the bottom wall, a port for cooling 
fluid in the mounting member between each pair of blade 
mounting slots, the ports communicating with a source 
of cooling fluid and opening through the bottom wall, 
a plurality of turbine blades each with its root portion 
engaged in one of said slots and extending across and 
interrupting said channel, each blade having a root plat 
form having a free edge extending laterally from only 
one side thereof towards an adjacent blade and overlying 
and closing one portion of said peripheral channel, the 
adjacent surfaces of the root platform and the side walls 
lying in sealing engagement with one another, the side 
of the blade opposite the root platform being provided 
with ridges extending longitudinally of the blade to define 
grooves therebetween, a sheet metal skin overlying the 
grooves and secured to the ridges, the grooves defined 
by the ridges and the skin being open at the tip of the 
blade, the skin adjacent the root portion of the blade 
being bent away from the blade to define a flange over 
lying and closing another portion of said peripheral 
channel adjacent said one portion and having a free 
edge parallel to the free edge of the root platform, the 
free edge of the flange of one blade being in sealing 
engagement with the free edge of the root platform of 
an adjacent blade, the side walls and bottom wall of 
the channel in the mounting member, in conjunction 
with the said root platform, adjacent root portions and 
the said flange, defining a plenum chamber in com 
munication with the grooves defined by the sheet metal 
skin and the ridges on the blade. 

3. A gas turbine blading assembly comprising an 
annular mounting member, an annular peripheral chan 
nel in the mounting member defined by radially extend 
ing and axially spaced side walls on either side of 
the mounting member and a bottom wall connecting said 
side walls, a series of circumferentially spaced blade 
mounting slots formed in the mounting member, each 
slot being transverse to the channel and passing through 
the side walls and the bottom wall, a port for cooling 
fluid in the mounting member between each pair of 
blade mounting slots, the ports communicating with a 
source of cooling fluid and opening through the bottom 
wall, a plurality of turbine blades each with its root 
portion engaged in one of said slots and extending across 
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and interrupting said channel, each blade having a root 
platform having a free edge extending laterally from only 
one side towards an adjacent blade and overlying and 
closing one portion of said channel, the adjacent sur 
faces of the root platform and the side walls lying in 
sealing engagement with one another, the side of the 
blade opposite the root platform being provided with 
ridges extending longitudinally of the blade to define 
grooves therebetween, a sheet metal skin overlying the 
grooves and secured to the ridges, the outer surface of 
the skin forming a smooth continuation of the blade 
surface over the ridges, the grooves defined by the ridges 
and the skin being open at the tip of the blade, the skin 
adjacent the root portion of the blade being bent away 
from the blade to define a flange having a free edge 
parallel to the free edge of the root platform and over 
lying and closing another portion of said channel adja 
cent said one portion, the free edge of the flange of one 
blade being in Sealing engagement with the free edge of 
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the root platform of an adjacent blade, the side walls. 
and bottom wall of the channel in the mounting member, 
in conjunction with the said root platform, adjacent root 
portions and the said flange defining a plenum chamber 
in communication with the grooves defined by the sheet 
metal skin and the ridges on the blade. 

4. A gas turbine blading assembly comprising an annu 
lar mounting member, an annular peripheral channel in 
the mounting member defined by radially extending and 
axially spaced side walls on either side of the mounting 
member and a bottom wall connecting said side walls, a 
series of circumferentially spaced blade mounting slots 
formed in the mounting member each slot passing through 
the side walls and the bottom wall of the channel, a port 
for cooling fluid in the mounting member between each 
pair of blade mounting slots, the port communicating with 
a source of cooling fluid and opening through the bottom 
wall, a plurality of turbine blades each with its root por 
tion engaged in one of said slots and extending across and 
interrupting said channel, each blade having a root 
platform having a free edge extending laterally from only 
one side towards an adjacent blade and overlying and 
closing one portion of said peripheral channel, the adja 
cent surfaces of the root platform and the side walls lying 
in sealing engagement with one another, the side of the 
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blade oposite the root platform being provided with ridges 
extending longitudinally of the blade to define grooves 
therebetween, a sheet metal skin overlying the grooves 
and secured to the ridges, the outer surface of the skin 
forming a smooth continuation of the blade surface over 30 

6 
the ridges, the grooves defined by the ridges and the skin 
being open at the tip of the blade, the skin adjacent the 
root portion of the blade being bent away from the blade 
to define a flange lying in substantially the same plane 
as the plane of the root platform and overlying and clos 
ing another portion of said peripheral channel adjacent 
said one portion and having a free edge. parallel to the 
free edge of the root platform, the free edge of the flange 
of one blade being in Sealing engagement with the free 
edge of the root platform of an adjacent blade, the side 
walls and bottom walls of the channel in the mounting 
member in conjunction with the root platform, adjacent 
said root portions and the said flange defining a plenum 
chamber in communication with the grooves defined by 
the sheet metal skin and the ridges on the blade. 
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