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6 Claimas. 

My invention relates to improvements in tur 
bine rotor constructions. 
In turbines constructed heretofore, and par 

ticularly those wherein the driving medium is a 
gaS, difficulty has been experienced due to some 
manner of failure of the blades either directly or 
indirectly on account of the extremely high tem 
peratures necessary for efficient operation. To 
avoid this, it has been proposed to make the 
blades hollow, or to bore out solid blades and 
thereby provide passages through which water 
or air can be circulated for cooling purposes. 
There was then the problem of connecting the 
cooled blades to the rotor disk or drum so that 
the connections would be strong enough to with 
stand the high centrifugal forces on the blades 
themselves and would also be tight enough to 
prevent leakage of the cooling water at the con 
nections under the high pressure to which the 
Water was raised by the high peripheral velocity. 
We'ding was resorted to for the purpose of mak 
ing the tension-resisting and watertight connec 
tons between the blades and the rotor disk. The 
Welded connections or joints were satisfactory 
for these purposes, but they made removal and 
replacement of the blades very difficult, if not impossible. 
Furthermore, in the various constructions re 

ferred to, there were high losses due to the cool 
ing action, particularly when the hot driving 
gases performed work in more than one stage 
Or ring of blades. That is, the high velocity at 
which the hot gases flowed through the blade 
paSSages was accompanied by a corresponding 
high rate of heat transfer to the blade walls. For 
this reason, a high percentage of the available 
heat energy was conducted through the blade 
walls and wasted by dissipation in the cooling 
Water. In other words, there was found to be 
the problem of causing cooling of the blades only 
to the point necessary for protection of those 
parts of the blades which were subjected to great 
mechanical stresses, and, with this in mind, the 
problem of limiting the rate of heat-conduction 
from the hot driving gases to the stressed blade parts. 
With all the foregoing in mind, one of the 

objects of any invention is to provide improved 
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turbine rotor construction which has all the ad 
vantages of those proposed heretofore, but which 
does not have the disadvantages and give rise 
to the problems referred to. 
Other objects and advantages will hereinafter appear. 

5 In accordance with my invention, each blade 

(C. 253-7) 

unit is made in two parts, namely, a core part 
rigidly connected to the rotor disk or drum and 
provided with passages for the cooling fluid, and 
a blade part in the form of a sheath disposed 
about the core part and having a relatively close 80 
fit thereon, the sheath being made of heat-re 
sistant material. In this way, the power-trans 
Initting or core part of each blade unit is, in effect, 
Separate from the blade part which guides the 
hot driving gases. The core part can therefore 65 
be rigidy secured to the rotor disk by a strong 
and watertight welded connection which need 
not be disturbed in making repairs, this being 
done by removing and replacing only the outer 
blade part or sheath. 
My invention resides in the improved construc 

tion of the character hereinafter described and 
claimed. 
For the purpose of illustrating ray invention, 

an embodiment thereof is shown in the drawing, 
wherein 

Figure 1 is an elevational, fragmentary view, 
partly in section, of a turbine rotor constructed 
in accordance with my invention; 

Fig. 2 is a plan view of Fig. 1, partly in section; 
Fig. 3 is a view similar to Fig. 2, showing a 

modification; 
Fig. 4 is a sectional view, the section being 

taken on the line 4-4 in Fig. 3; 
Fig. 5 is a sectional view, the section being 

taken on the line 5-5 in Fig. 4; and 
Fig. 6 is a view similar. to Fig. 5, showing 2, 

modification. 
Referring to Fig. , the reference lineral 2 

designates a rotor disk. The core parts 1 of the 
blade units are machined out of the disk, and are 
each provided with a pair of longitudinal passages 
3 for the flow of cooling fluid from the interior of 
the disk into the interior of the core part, and 
then back into the disk. 
Each blade part is shown as being in the form 

of a sheath 6 disposed about the respective core 
part and having a relatively close fit thereon. 
The sheaths 6 have the required shape for the 
operating surfaces of the blades, and can be bent 
from sheet metal and welded at One or both edges, 
as the case might be, or they can be pressed out 
from a piece of tubing. The materialised ior the 
blade parts is highly resistant to Seat, such as 
sheet steel or a sheet of any ch:{3,323 in or chro 
mium alloy or the like. 
A shroud ring operates to aid the sheaths 8 

on the core parts, and is ages"ired to receive the 
outer ends 5 of the latter which are flared over 
the ring, as shown, to lock the later to the core 
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2 
parts. In operation, the sheaths bear against the 
shroud ring 7 under the action of the centrifugal 
forces. 
The outer end of each core part is bored into 

the outer adjacent ends of the passages 3 to con 
nect the same, and the bores are then threaded 
to receive closing plugs 4. As indicated in Fig. 1, 
the plugs 4 may then be welded to the COre ends 5. 
As the sheaths have a tight fit on the core parts, 

they are well supported and have to withstand 
very little force. For this reason, the sheaths can 
be made of thinner sheet metal and can be 
brought up to a very high temperature without 
danger. Furthermore, the amount of heat which 
the sheaths impart to the core parts by radiation 
and contact therewith is much less than would be 
the case if the hot driving gases came into direct 
contact with the cooled core parts. On account 
of this desirable action, it is possible to maintain 
the core parts at a desirable, relatively low ten 
perature without withdrawing an excessive 
amount of heat from the hot driving gases. 

In the embodiment of my invention shown in 
Figs. 3, 4 and 5, the core parts 8 are made as 
Separate pieces which are screwed, as shown, 
into the rotor disk 9. As indicated at 10, a light 
weld may be employed to seal the screw connec 
tion. Practically all of the forces, however, are 
taken up by the Screw threads. Plugs 11, corre 
sponding to the plugs 4 in Figs. 1 and 2, operate 
to close the bores or openings which are made to 
connect the outer adjacent ends of the cooling 
passages 18 which are aligned respectively with 
the passages 19 in the rotor disk. A Suitable in 
sert 15 separates the adjacent ends of the pas 
Sages 18 and 19, 
As in Figs. 1 and 2, the blade parts are in the 

form of sheaths 12 of sheet metal which have a 
close fit on the core parts 8, and which are weld 
ed at 13 to the disk 9. Since the sheaths 2 are 
relatively light, the welding is sufficient to hold 
them in place on the core parts, and therefore 
Serves the Same purpose as the shroud ring 7 in 
Fig. 1, which is omitted in this construction. The 
edge 14 of each blade part is sharpened, as shown 
more clearly in Fig. 5. 
The construction shown in Fig. 6 is similar to 

that in Figs. 3, 4 and 5, except that the closing 
plugs 16 are Screwed into the ends of the core 
parts, as in Figs. 1 and 2, and then welded, as in 
dicated. This welding also serves to fix the outer 
end of the blade part 17 to the core part, and is 
the Only point of fixation between these parts. 
The blade part, therefore, which is heated to a 
higher temperature than the core part, is free 
to expand from the outer point of fixation there 
of with the core part, and is made slightly shorter, 
as shown, to prevent distortion. 
Other modifications, within the conception of 

those skilled in the art, are possible without de 
parting from the spirit of my invention or the 
Scope of the claims. Y 

I claim as my invention:- 
1. In turbine rotor construction, a rotor mem 

ber provided with blade units, said units com 

1,966,104 
prising a Supporting core part and a separate 
structural piece of relatively high heat-resistive 
material providing a blade part in the form of a 
Sheath disposed about and having a relatively 
close fit on the core part, said rotor construction 
being provided with passages for the flow of cool 
ing fluid from the interior of said rotor member 
to the interior of said core parts. 

2. In turbine rotor construction, a rotor mem 
ber provided with blade units, said units com prising a supporting core part provided with a 
paSSage for a cooling fiuid, and a separate struc 
tural piece providing a blade part in the form of 
a sheath having a relatively close fit on Said core 
part and made of relatively high heat-resistive 
material. 

3. In turbine rotor construction, a rotor men 
ber provided with blade units, Said units compris 
ing a Supporting core part and a blade part fitted 
to Said core part for longitudinal movement re 
latively with respect thereto due to occurring un 
equal expansion and contraction of Said parts, 
Said blade part being fixed only at one end 
thereof to said core part to permit such unequal 
expansion and contraction. 

4. In turbine rotor construction, a rotor mem 
ber provided with blade units, saidi units com 
prising a supporting core part and a blade part 
in the form of a sheath disposed about the core 
part and fitted thereto for longitudinal move 
ment relatively with respect to said core part 
due to occurring unequal expansion and con 
traction of said parts, said blade part being 
fixed to said core part only at the outer end of 
the latter, the length of said blade part, meas 
ured inwardly from the point of fixation thereof, 
being less than such length of said core part. 

5. In turbine rotor construction, a rotor mem 
ber provided with blade units, said units com 
prising a Supporting core part and a separate 
structural piece providing a blade part in the 
form of a sheath disposed about the core part, 
Said rotor construction being provided with pas 
sages for the flow of cooling fluid from the in 
terior of Said roto member to the interior of 
said core parts, and an apertured element for 
holding the sheaths on the core parts, the outer 
ends of said core parts extending through the 
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apertures in said element and locked over the 
latter. 6. In turbine rotor construction, a rotor mem 
ber provided with blade units, said units con 
prising a supporting core part provided with a 
pair of longitudinal passages and a blade part 
in the form of a sheath disposed about and hav- : 
ing a relatively close fit on the core part, an 
apertured element for holding the sheaths on the 
core parts, the outer ends of Said core parts ex 
tending through the apertures in Said element 
and being flared into locking engagement with . 
said element, the flared end of each core part 
being provided with an opening communicating 
with the adjacent Outer ends of the longitudinal 
passages, and means closing said openings. 
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