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To all I'lion, it may concern: 
Jie it known that George H. PAINE, a 

subject of the King of England, and a resi 
dent of Hartford, in the county of Hart 
ird and State of Connecticut, have in 
'iented certain new and useful aprove 
ment in Turbines, Centrifugal Pumps, and 
the Lake, of which the following is a speci 
fication. 

Experience with fluid actuated tarbines 
and centrifugal pumps has shown that ally, 
sharp edge, for example, such as the receiv 
ing or return edge of a steam turbine blade. 
when subjected to the action of a fluid at 
high velocity will be wori away from the 
erosive effect of the fluid. In other words, 
that edge of the blade in the rotor where the 
actuated fluid enters the bicket will gradu 
ally be eaten away, with the result that the 
efficiency of the apparatus is impai'et. It 
is in the majority of cases impractical to 
make these blades or buckets of a material 
sufficiently hard and tough to resist ero 
sion, either because of the expense of such 
material, or its insufficient strength to re 
sist mechanical and centrifugal forces, or 
the difficulty in satisfactorily working it 
into those sections necessary for certain 
parts of the buckets or guide vanes of fluid 
actuated turbines and the rotors and dif 
fusion vanes of centrifugal punlps, fans, 
etc. Consequently, it has been customary 
and necessary to entirely discard a wheel 
after the bucket plates have become worn 
and replace it by an entirely new structure. 
This means a very heavy expense both to 
the nanufacturer and the user. 

It is the purpose of my invention to pro 
wide a simple, convenient and inexpensive 
method of repairing a wheel after the back 
ets or similar parts have been worn away. 
One enbodiment of the invention is 

illustrated in the drawings in which 
Figure 1 is a side view of part of a rotor 

or bucket wheel, one of the side plates being 
artially broken away to show construction. 

Fig. 2 is a bottom view of one of the bucket 
plates. Fig. 3 is a sectic in view of the line 
3-3 of Fig. 2 looking in the direction of 
the arrow. Fig. 4 is a view of a different 
type of bucket provided with a shoe at both 
the delivery and receiving edges. 
The wheel illustrated is adapted for use 

in what is known as the Terry type of steam 
turhine, but it is to be clearly understood 
that the invention is adapted for use in con 

nection with the turbines of various makes 
and types, and also in connection with cen 
trifugal pumps, fans and like: nachinery, 
and it is to be understood that the terms 
which I employ are used merely for pur 
poses of description and not as limitations. 

Referring to Fig. 1 ( denies one of the 
side plates of the wheel, aid is the other 
side plate, between which are arranged the 
bucket plates g one alon ve the other in step 
formation and with a curved plate d in 
terposed between the bucket plates to form 
the rear wall of the backet. 

Referring to Fig. 2 & denotes the receiv 
ing side of the bucket plate. that is to say, 
that side at which the steam enters the 
bucket and f the delivery side, and it is 
the front edge of the plate at the receiving 
side c indicated by the arrow of which is 
worn away by the crosive action of the actu 
ating fluid. 

In accord since with my invention I cut 
away the front edge of the receiving side 
of the plate (; as indicated in Fig. 3, pref. 
erably leaving this front edge slightly 
beveled, and provide a shoe h made of ma 
terial which is elatively more resistant to 
the action of the actilating fluid thin the 
main body of the plate c. This shoe has an 
undercut groove to fit accurately the bevel, 
and a rearwardly extending tail piece k 
which lies against the underside of the 
bucket plate c. Rivets m, or other suitable 
Secturing means, are provided to hold the 
sloe in place. The wheel can be originally 
provided with these shoes, or if a solid 
blacket plat' is first aised, it can be cut down 
on the receiving side when it is worn away 
and these she's fitted to it. In this way it 
is possible to in lake this receiving edge of 
the huck at late of different metal or dif 
ferent telli)x r (ir degree of hardness of the 
same met which will withstand the erosive 
action of the aetuiting fluid to a very much 
greater extent than will the naterial from 
which the main part of the plate c is made, 
and when lue shoe wears away, it can be 
removed and replaced by a new one very 
readily. ... littier advantageous feature of 
this constitction is that the tail : reduces 
the depth of the entering part of the re 
ceiving side if the chamber, having a chok 
ing or jet effect as it passes into the chain 
ber, allowing it to expand, and increasing 
the efficienc v (if the apparatis. Of course. 
the forward end of the shoe is shaped to 

60 

65 

70 

75 

80 

85 

90 

95 

00 

0. 



O 

2 

correspond to the forward end of the plate 
and at just the right inclination or angle 
to properly receive the steam with a mini 
mum almount of friction. As has been here 
inbefore stated, the invention is adapted 
for use in turbines of various types and 
also in centrifugal pumps and other ma 
chinery where an erosive action may occur. 
The use of my invention will obviate the 
present necessity of scrapping complete 
wheels or complete blades which are per 
fectly good except for the slight wear at the 
receiving side of the bucket plates. These 
wheels may cost a big, percentage of the 
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total cost of the machine, and as at present 
made are absolutely useless after they have 
become worn. 

In the claims it is to be understood that 
the term “bucket plate” is intended to in 
clude any plate, guide, vane, diffusion vane 
or the like, which receives the actuating 
fluid and deflects its course of travel. 
In Fig. 4 I have illustrated another form 

of bucket in which the receiving edge is 
subject to erosive or corrosive action and the 
delivery edge to corrosive or erosive action 
and in such a structure I form each edge of 
suitable material which will better resist 
this action of the actuating fluid than the 
main body of the blade. The drawing 
shows a bucket 10 have the main body part 
11, a shoe 12 at its receiving edge of differ 
ent material or of the same naterial but of 
different temper, and a shoe 13 at the de 
livery edge similarly made. A bucket thus 
constructed will wear much longer than as they are now made and provision can be 
made, if desired, for the removal or replace 
ment of the shoes when they show any wear 
after a long continued use. 

claim as my invention: 
1. A bucket plate adapted for use in de 

vices of the character described the receiving 
edge of said plate being relatively more re 
sistant to the action of the actuating fluid 
than the main body of the plate. , 

2. A bucket plate adapted for use in de 
vices of the character described the receiv 
ing side of the plate adjacent to the edge be 
ing of greater thickness than the balance 
thereof. 

3. A bucket plate adapted for use in de 
vices of the character described the receiv 
ing edge of the plate being provided with 8, 
shoe which is made of material relatively 
more resistant to the action of the actuating 
fluid than the main body of the plate, and 
means for securing the shoe in place. 

4. A bucket plate adapted for use in de 
vices of the character described the receiving 
edge of the plate being provided with a 
shoe made of material which is relatively 
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with a beveled edge, a shoe of material 
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more resistant to the action of the actuating 
fluid than the main body of the plate, and 
means for removably securing the shoe in 
place. -- 

5. A bucket plate adapted for se in de 
vices of the character described, the edge of 
said plae being cut away at the receiving 
side and provided with a beveled edge, a 
shoe of material which is relatively more re 
sistant to the action of the actuating fluid 
than the naterial of the plate, and means 
for securing the shoe in place. 

6. A bucket plate adapted for use in ma 
chines and devices of the character de 
scribed, the edge of said piate being cut 
away 
with a beveled edge, a shoe of material 
which is relatively more resistant to the ac 
tion of the actuating fluid than the material 
from which the plate is made and having an 
undercut groove to fit the beveled edge of the 
plate, a tail piece on said shoe lying against 
the under face of the plate, and means for 
securing said shoe in place. 

7. A bucket plate adapted for use in ma 
chines and devices of the character de 
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at the receiving side and provided 
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scribed, the edge of said plate being cut 
y at the receiving side, and provided 

which is relatively more resistant to the ac: 
tion of the actuating fluid than the material 
from which the plate is made, an undercut 
groove in said shoe lying against the under 
edge of the plate, and means for securing 
said plate in place. 

8. A bucket plate, adapted for use in de 
vices of the character described, comprising 
a main-body portion and receiving and de 
livery edges forined from material which is 
relatively more resistant to the action of the 
actuating fluid than the main body of the 
plate. - 

9. A bucket plate adapted for use in de 
vices of the charactor described, the edge of 
said plate being cut away at the receiving 
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side, a shoe of material which is relatively 
more resistant to the action of the actuating 
fluid than the main body of the plate adapt 
ed to fit in said cut away portion and inter 
locking parts on said shoe and plate. 

10. A bucket plate adapted for use in de 
vices of the character described, the receiv 
ing edge of the plate being cut away, and a 
shoe of material which is more resistant to 
the action of the actuating fluid than the 
main body of the plate, adapted to fit in and 
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fill the cut away portion, and means for re 
movably securing it in place. 

GEORGE H. PLAINE. 
Witnesses: 

JAMES WILLIAMS, 
JoHN SAINSBURY. 


