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The present invention relates to turbine blades and 
more particularly to turbine blades which are operable : - 
at the low pressure stage of a turbine or in the wet steam 
region of a turbine for the nuclear reactors and for the 
generation of subterranean heat. 

In the turbine blades operable in the aforesaid wet 
steam region of turbines it has been more effective to 
eliminate water drops contained in the wet steam in order 
to raise the efficiency of the turbine blades and to prevent 
erosion of parts inside the turbine, particularly of the 
tips of turbine blades running with great peripheral speed, 
and thereby to prolong the life of the blades. A variety 
of methods has heretofore been contemplated in order to 
remove said water drops to avoid the erosion of the 
blades. However, the object was not attained due to 
difficulties that the moisture in the steam and the revolu 
tion of the blades urged the speed of water drops to col 
lide with the surfaces of the blades as the moisture 
gradually increased and the revolution was accelerated. 
One example of the construction of turbine blades 

which have been adopted conventionally for the sepa 
rating of the water drops adhering on the turbine blades 
comprised the provision of a plurality of separation 
grooves cut on a turbine blade for guiding and discharging 
the water drops into the peripheral chamber around the 
turbine blade. The construction of the turbine blade of 
this type was well adapted for guiding the water drops to 
the tips of the blades and to discharge and separate them 
from the surfaces of the blades but it has accompanied 
dangers to deform the grooves by erosion caused from 
the effect of the water drops, with the result that the 
separation of the water drops was not accomplished 
satisfactorily and the safety of the turbines was greatly 
injured. 
Another attempt to avoid the erosion of the turbine 

blades was to apply a stellite plate on a part of blade 
which is mostly exposed to the water drops. Such stel 
lite plate was surely capable of reducing the erosion of 
the surfaces of the turbine blades on account of high re 
sistivity of the stellite material against erosion but could 
not effectively achieve the separation and removal of the 
water drops from the turbine blades. 
Thus it has become very important to prevent the 

erosion of the turbine blades for operating in the wet 
steam region, and with this in view it is now proposed to 
provide a means for discharging the water drops from 
the turbine blades as promptly as possible so that the 
erosion may not take place on the turbine blades due to 
water drops and for increasing the safety of the turbine 
blades endurable to operate for many hours. 
The construction of the turbine blades as proposed 

according to this invention will more clearly be apparent 
from the following description when read in conjunction 
with the accompanying drawing, in which: 
FIGURE 1 is a perspective view of the stellite plate 

provided with grooves according to this invention; 
FIGURE 2 is a plan view of the turbine blade provided 

with the stellite plate having the grooves as shown in 
FIGURE 1; 
FIGURE 3 is a front view of the stellite plate having 

the grooves as shown in FIGURE 1; 
FIGURE 4 is a perspective view of the turbine blades 
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covered with the stellite plates having the grooves; and 
FIGURE 5 is an overall view of the turbine blade 

according to the present invention. 
A preferred embodiment of the present invention will 

now be illustrated with reference to the drawings. 
In the embodiment shown there is provided a hard 

stellite plate 1 on the surface of a turbine blade 2 in a 
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predetermined region where the water drops mostly col 
lide. The stellite plate 1 as shown in FIG. 1, is provided 
with guide grooves to allow the separation of water drops 
to continue at all times. In the region 4 at the tip of the 
turbine blade against which the water drops mostly strike 
there is provided a recess 6 to receive the stellite plate 
1 as shown in FIGS. 2 and 3. The stellite plate 1 is 
adapted to fit into the recess 6 and fixed by soldering in 
the manner that no troubles will occur and hamper the 
operation of the turbine. The guide grooves 3 for sepa 
rating the water drops are shaped so as to make the Water 
drops separate toward the direction of the tips of the 
turbine blades. 

FIG. 4 shows an embodiment of the turbine blades thus 
assembled in an entirety. 
According to the same embodiment shown by FIG. 5, 

it may well be appreciated that the water drops coming 
into contact with or striking against the turbine blade 
gather into the grooves on the turbine blade and flow 
along the grooves by centrifugal force of the turbine 
blades. Thereafter such water drops are led to the tips 
of the turbine blades and discharged therefrom into the 
peripheral chamber 7 and removed out of the turbine 
casing. 

For maintaining the separation of water drops as de 
sired and the resistivity of the stellite plate against erosion 
the present invention has employed a stellite plate of 
Co-Cr-W alloy material. Such stellite plate, how 
ever, can be substituted for other erosion resistant alloy 
material to serve the same purpose, therefore the appli 
cation of material may not be restricted only to the 
aforesaid alloy metal if it does not depart from the spirit 
and scope of the present invention and the claims. 

It should be noted further that a plate of the same 
material as the turbine blade can likewise be employed 
instead of a stellite plate and is fitted into the recess 
in the same manner as described above. In other cases 
such plate can be replaced with other similar plate by 
simply removing the soldering after it has been heavily 
eroded. The stellite plate also can be replaced with 
other stellite plate by removing the soldering. 
By the use of the turbine blades of the present inven 

tion having a construction as described above, not only 
is it possible to prevent erosion or deformation of the 
turbine blades even during operation for a prolonged 
period, but it is also possible to operate the turbine blales 
without reduction in water drop separating efficiency. 
What I claim is: 
1. A turbine blade including an erosion resistant alloy 

plate having a plurality of generally parallel grooves and 
being rigidly attached by fusion to the upstream end 
radially outward portion of the turbine blade so that the 
grooves extend in the radial direction of the turbine 
blade. 

2. The turbine blade of claim 1, wherein said plate 
is constructed of a stellite cobalt-chromium-tungsten 
alloy. 

3. An elastic fluid turbine, comprising: a rotor having 
a plurality of generally radially extending contoured tur 
bine blades; each of said blades having an elongated re 
cess extending generally radially along the back of said 
blade; a plate of relatively high erosion resistant ma 
terial having the general shape of said recess and being 
rigidly attached within in each of said recesses; said 
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plate having a plurality of closely spaced, generally paral 
lel grooves on its back face extending generally in the 
radial direction; a relatively stationary turbine casing sur 
rounding said rotor and having means for collecting and 
removing condensation that has been collected in said 
grooves; moved radially outward by centrifugal force 
along said grooves, and discharged radially from said 
grOOWes. 

4. The fluid turbine according to claim 3, wherein 
each of said recesses open in the upstream and radial 
outward directions, each of said recesses extend from the 
tip of said blade along the major radial dimension of 
said blade to a point substantially spaced from the root 
of said blade and from the upstream edge of said blade 
for only a minor portion of the axial dimension of said 
blade, said grooves extend for the full radial dimension 
of each of said plates, and said plate completely fills said 
eCeSS. 
5. The turbine according to claim 4, wherein said plate 

is constructed of a cobalt-tungsten-chromium stellite 
alloy. 

s 

O 

S 

4. 
6. The turbine according to claim 3, wherein said plate 

is constructed of a cobalt-tungsten-chromium stellite alloy. 
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