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The invention relates generally to turbine 
rotors and more particularly to a rotor construc 
tion for a gas turbine. 
The general object of the invention is to pro 

vide a novel turbine rotor of the foregoing char 
acter, having individually mounted blade mem 
bers, and in which cooling by air is provided not 
only for the blade sections of the members but 
also for the base or attaching sections of the 
members. 
Another object is to provide a novel turbine 

rotor for a gas turbine, which comprises a rotor 
body and a plurality of hollow blade members 
individually mounted thereon, and in which air 
for cooling the blade sections of the members 
may first be circulated in and around the base 
or attaching sections of the members to prevent 
excessive heating thereof by heat conducted from 
the blade Sections. 
Other objects and advantages will become 

apparent from the following description taken in 
connection with the accompanying drawings, in 
which: 

Figure 1 is a sectional view, on a reduced scale, 
taken along the axis, of a turbine rotor con 
struction embodying the features of the inven 
tion, and showing one of the blades in side eleva 
tion, - -- 

Fig. 2 is a fragmentary face view of the 
upstream face of the rotor Shown in Fig. 1. 

Fig. 3 is a fragmentary sectional view taken 
on the line 3-3 of Fig. 2. 

Fig. 4 is a fragmentary sectional view taken 
on the line 4-4 of Fig. 3. 

Fig. 5 is a fragmentary sectional view taken 
on the line 5-5 of Fig. 2, with certain portions of 
the structure broken away. - 
The present turbine rotor construction con 

templates the use of a rotor body having mounted 
on its periphery a plurality of individually 
attached blade members. The problem of 
attaching such blade members to the rotor body 
requires careful consideration of the stresses 
involved because of the high speed at which a 
rotor of this character operates and because of 
the high temperatures to which the blades are 
subjected during such operation. The high 
speed operation, of course, results in high cen 
trifugal stresses on each blade and its attaching 
means, as well as other stresses due to the force 
of the gas of the power stream acting against the 
faces of the blades. The high temperature of the 
gases of the power stream results in heating of 
the blade members so that the safe working 
stress of the metal thereof is substantially re 
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A construction which has been frequently used 
for Securing the blade members to the rotor body 
is to provide interfitting portions on the base of 
each blade and on the periphery of the rotor 
body, which are Secured together by a pin extend 
ing generally parallel to the axis of the rotor. 
Such pin and the interfitting portions, of course, 
transmit the Stresses on the blade member to the 
rotor body, So that the strength of the pin and 
interfitting portions is rather critical. It is also 
common practice to provide hollow blades so 
that a stream of cooling air may be forced there 
through to maintain them at a temperature sub 
stantially below the temperature of the gases of 
the power stream. So that the metal of the blades 
Will operate at a sufficiently high tensile strength 
to meet the requirements. 
The present invention contemplates a con 

struction whereby the Stream of cooling air that 
passes through the blade portions is first circu 
lated around the interfitting portions of the blade 
members and rotor body so that such portions are 
prevented from becoming excessively heated by 
heat conducted from the blade section. The pin 
type of attachment for blades at best approaches 
the margin of Safety and can only be tolerated 
when the safe working stress of the metal in the 
attaching portions is at an optimum. Conse 
quently, it is highly desirable to cool the metal of 
the attaching portions so as to provide a safe 
Working StreSS for the metal thereof. In the 
present instance, the rotor body and the base 
section of each blade member are provided with 
interfitting tangs pinned to each other and so 
proportioned that a stream of cooling air, which 
is eventually discharged through the blade mem 
bers, is first circulated around the tangs to re 
move heat therefrom and maintain them at a 
relatively low operating temperature. 
The rotor construction disclosed in the draw 

ings, and constituting one embodiment of the 
invention, includes a rotor body, indicated gen 
erally at 0 (see Fig. 1). The rotor body O is 
shown as comprising a hub portion if and a 
flange portion i 2. The flange portion 12 is pro 
vided with a plurality of circumferentially ex 
tending grooves 3 and a plurality of intercepting 
axially extending grooves i 4 which together pro 
vide circumferentially spaced i sets of axially 
spaced tangs i 5. 
A plurality of blade members are mounted on 

the periphery of the flange portion 2 of the 
rotor body, with each blade member comprising a 
blade section 20 and a base section 2. The base 
section 2 l has formed on its inner: surface a plu 
rality of axially Spaced tangs 22 which interfit 
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with the tangs 5 on the periphery of the rotor 
body. To secure the two sets of tangs together, 
a pin 23 is inserted axially therethrough. The 
pins 23 as well as the tangs 5 and 22 thus sus 
tain the stresses which are exerted on the blade 
members by the centrifugal force and the forces 
exerted by the power stream. 

Because of the fact that a pin and tang type of 
connection between a blade member and a rotor 
body at best approaches the margins of safety, 
the blade sections 20 are hollow So as to reduce 
the weight thereof, and this characteristic of the 
blade sections permits a stream of cooling air to 
be discharged therethrough so that the metal of 
the blade sections may operate at a lower tem 15 
perature. The air discharged through the blade 
Sections 20 may be supplied from an air supply 
chamber or cavity 24 (see Fig. 1) formed in the 
hub of the rotor body. Extending from the 
air supply chamber 24 is a plurality of radially 
extending air passages 25 provided in the flange 
portion f2 of the rotor body. In the present in 
stance, the radial passages 25 are in a staggered 
relation, as is clearly apparent in Figs. , 3 and 5, 
so that they will not be too close together at their 
inner ends and thus weaken the rotor body. 
The base section of each blade member and 

the forming of the periphery of the rotor body 
are such as to provide for the flow of air from the 
radial passages 25 to the interior of the blade 
sections 20. In the present instance, the cooling 
air in passing from the radial passages 25 to the 
blade sections is circulated around the tangs 5 
and 22 so as to carry away heat therefrom and 
permit them to operate at a Safe Working StreSS. 
To this end, the spacing of the blades is such in 
relation to the peripheral width of the tangs 22 
that the air supplied by the radial passages 25 
may circulate freely in the grooves 4 across the 
entire peripheral face of the rotor body. Thus, 
as will be noted in Figs. 4 and 5, the tangs 22 on 
one blade member are spaced from the tangs on 
the adjacent blade member, as indicated at 26, 
so that the air discharged from the Outer ends of 
the radial passages 25 freely circulates in the 
grooves 4 throughout the length thereof. To 
provide for further circulation of the cooling air 
about the tangs, it will be noted in Figs. 3 and 4 
that the tangs 22 are of lesser depth than the 
grooves 3 while the tangs 5 are of lesser length 
than the depth of the spaces in the base Section 
2 between the tangs 22. Thus, the air circulat ing in the grooves 4 may pass circumferentially 
over and around the edges of all of the tangs 
(including both the tangs 5 and the tangs 22) 
so that the tangs will all be cooled by the air 
stream. 
To control the flow of the air and prevent it 

from passing out at the base of the blade mem 
bers, the base sections of the blades are so di 
mensioned as to contact one another edgewise 
and thus jointly cover the periphery of the rotor 
body. The ends of the grooves 4 in the rotor 
body are closed by segmental flanges 27 extend 
ing radially inwardly from the base sections 2 
and contacting one another so as to provide a 
complete closure at the two faces of the rotor 
body. To discharge the air through the blade 
sections 20 after it has circulated around the 
edges of the tangs, a pair of apertures 30 is pro 
vided in each base section 2 to open into the 
interior of the blade section 20. The apertures 
30 are substantially centered over two of the 
tangs 5 on the rotor body so that the air, in 
passing from the grooves 4 to the interior of the 
blade section is forced through the space over the 
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4. 
Outer edges of the tangs 5 in passing to the 
apertures 30. 
With the foregoing construction, the stream of 

cooling air which is utilized to cool the blade 
Sections 20 of the blade members is thus first cir 
culated around the edges of the attaching tangs 
of the blade members and rotor body. The inter 
fitting tangs and connecting pins for the blade 
members are thus prevented from becoming over 
heated and Will operate at a safe working stress. 

claim: 
i. A rotor for a gas turbine, comprising a rotor 

body having a plurality of circumferentially ex 
tending grooves in its periphery and a plurality 
of intercepting axially extending grooves provid 
ing a plurality of Sets of axially Spaced tangs, a 
plurality of blade members individually mounted 
on the periphery of the rotor body, each blade 
member comprising a hollow blade section and 
a base section having a plurality of grooves and 
tangs interfitting with the tangs and circumfer 
entially extending grooves on the rotor body, and 
a pin for each blade member extending axially 
through the interfitting tangs to secure the blade 
member to the rotor body, said rotor body having 
a plurality of radially extending air supply pas 
sages opening into Said axially extending grooves 
to circulate cooling air in and around the tangs, 
and said base Section being apertured to dis 
charge the cooling air through the blade section. 

2. A rotor for a gas turbine, comprising a rotor 
body having a plurality of circumferentially ex 
tending grooves in its periphery intercepted by a 
plurality of axially extending grooves thereby 
providing a plurality of sets of tangs, said rotor 
body having passages for supplying air to said 
grooves, and a plurality of blade members each 
Comprising a hollow blade Section and a base sec 
tion ihaving grooves providing axially Spaced 
tangs fitting within said circumferentially ex 
tending grooves and pinned to one of said sets of 
tangs and said one set of tangs fitting within the 
grooves of the base section, the circumferentially 
extending grooves in the rotor body and the 
grooves in the base sections being deeper than 
the tangs whereby said air may circulate around 
the edges of all of the tangs to cool them, the base 
sections having apertures for discharging the air 
through the blade sections. 

3. A rotor for a gas turbine comprising a rotor 
body having a plurality of circumferentially 
spaced sets of tangs and having passages for 
supplying air to the spaces between said sets, 
a plurality of blade members each comprising a 
hollow blade Section and a base section having 
a set of tangs in face-to-face engagement with 
the tangs of one of said sets on the rotor body, 
and a pin for each blade member extending 
through the tangs thereof and the tangs on the 
rotor body and holding the tangs of both sets 
out of edgewise engagement whereby the air sup 
plied to said spaces may freely circulate around 
the edges of all of the tangs, each base section 
being apertured to discharge the air through the 
blade section. 

4. A rotor for a gas turbine comprising a rotor 
body, and a plurality of blade members each 
comprising a hollow blade section and a base sec 
tion, the rotor body and each base section both 
having interfitting tangs and grooves pinned to 
gether, the grooves in both the rotor body and 
base section being deeper than the interfitting 
tangs, and the rotor body having grooves inter 
cepting the first-mentioned grooves and having 
passages for Supplying air to the intercepting 
grooves, whereby air is circulated around the 
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edges of the tangs of both the rotor body and 
the base section, each base section being aper 
tured to discharge the air through the blade 
Section. 

5. A rotor for a gas turbine comprising a lotor 
body having a plurality of circumferentially 
Spaced Sets of tangs, and a plurality of blade 
members each comprising a hollow blade Section 
and a base Section having a plurality of tangs 
interfitting with and secured in face-to-face re 
lation to One of Said Sets of tangs On the rotor 
body and holding the base Section. OutWardly 
Spaced from the edges of the tangs on the rotor 
body, the rotor body having passages for supply 
ing air to the Spaces between the Sets of tangs, 
and each base Section being radially apertured 
to provide communication from the Spaces be 
tween the base Section and the tangs on the rotor 
body to the interior of the blade section whereby 
air from Said passages will flow over the edges 
of the tangs on the rotor body and thence out 
Wardly through the blade Section. 

6. A rotor for a gas turbine comprising a rotor 
body having a plurality of circumferentially 
Spaced sets of tangs, and a plurality of blade 
members each comprising a hollow blade section 
and a base Section having a plurality of tangs 
interfitting With and Secured to one of said sets 
of tangs on the rotor body and holding the base 
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section outwardly spaced from the edges of the 
tangs on the rotor body, the rotor body having 
passages for Supplying air to the Spaces between 
the Sets of tangs, and each base section having 
a pair of axially Spaced radial apertures for con 
ducting air from two of the Spaces between the 
base Section and the edges of the tangs on the 
rotor body outwardly to the interior of the blade 
Section. 

KOBERT M., VIT I JAMES. 
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