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To all whom it may conceri!

Re it known that T, Groree H. Praixs, a
subject of the King of England, and & resi-
dent of Hartford, in the county of Hart-

{ord and State of Connecticut, have m-

sented certain new and -useful Traprove-
ment - in Turbines, Centrifugal Pumps, and

the L.ke, of which the following is a speci-

fication.
Experience with fluid actuated turbines

and centrifugal pumps has shown that any,

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 wore away from the
erosive effect of the flnid. In other words,
that edge of the blade in the rotor where the
actuated fluid enters the hucket will gradn-
ally be eaten away, with the resuli that the
efliciency of the apparatus is tmpaived. It
is in the majority of eases impractical to
make these blades or buckets of a material
sufficiently Lard and tough to resist ero-
sion, either because of the expense of such
material, or its insuflicient strength tn Te-
sist mechanical anxl centrifugal forces, or
the diffically 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 pumps, fans,
ete. 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 verv heavy expense both to

the manufacturer and the user.

Tt is the purpose of my invention to pro-
wide a simple, convenient and inexpensive
method of vepairing a wheel after the buck-

“ets or 'similar parts have been worn asway.

One. embodiment of the invention s

illustrated in the drawings i which-—

Figure 1 is a side view of part of a rotor
or bucket wheel, one of the side plates being
partially broken away to show construction:
Fig. 2 is a bottom view of.one of the bucket

plates. Fig. 8 is a section view on the line
.33 of Tie. 2 Jooking in the direction of
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the arraw. Lig. 4 isa view of a difficrent

type of bucket provided with a shoe at both

the delivery sl receiving edges.

The wheel illustrated 1s adapted for use
in what is known as the Terry type of steam
turbine, but it is to be clearly understood

bneket plate is fir

nection with the turbines of various makes-

and tvpes, and also in connection with cen-
trifugal pumps, fans and like nachinery,
and it is to be understood that the terms
which 1 employ are used mevely for pur-
poses of deseription and not as limitations.

Referring to Fig. 1 ¢ denctes one of the
side plates of the wheel, and & the other
side plate, between which are arranged the
bucket plates ¢ ance above the other in step
formation and with a- curved plate d in-
terposed between the bucket plates to form
the rear wall of the bucket. . :

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 ¢ indicated by the arrow ¢ swhich is
worn away by the crosive action of the actu-
ating fluid.

In accordance with wmy invention T cut
away the front edge of the receiving side
of the plaie ¢ as indieated in Fig. 3, pref-
erably leaving this front edge slightly
beveled, and provide a shoe A made of ‘ma-
terial whiclr is velatively more vesistant to
the action of the actnating fluid then ' the
main body of the plate e. This shoe has an
undercut groove ¢ to tit accurately the bevel,
and a rearwardly exténding tail piece %
which lies against the underside of the
bucket plate ¢, Rivets m, or other suitable
securing means, are provided to hold the
shoe i place. The wheel can be originally
provided with these shoes, or if a solid
used, it can be cut down
on the récerving side when it is worn away
and these shoes fitted to it. In this way 1t
is possible to make this receiving edge of
{he bucket piate of different metal or dif-
fevent tenuxr or degree of hardness of the
same metw! which will withstand the erosive
action of the actuating fluid to a very much
greater exient than will the material from
which the main part of the plate ¢ is made,
and when the shoe wears away, it can be
removed and yeplaced by a new one very
veadily. Another advantageous feature of
this constinetion is that the tail % reduces
the depth of the eutering part of the ve-
celving side of the chamber, having a chok-
ing or jet eeet, as it passes into the cham-
ber, allowing it to expand, and increasing
the efficiency of the apparatus. Of course,

that the invention is adapted for use in con- | the forward end of the shoe is shaped to
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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 amount 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 cccur.
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
total cost of the machine, and as at present
made are absolutely uséless 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 T 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 material 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 coniinued use.

I 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 thé plate being provided with s

_shee which is made of material relatively

more resistant to the action of the actuating
floid 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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more resistant to the action of the actuating
fluid than the main bedy of the plate, and

means ‘for removably securing the shoe in

place. -

5. A bucket plate adapted for use in de-
vices of the character described, the edge of
said plaie 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 niaterial of the plate, and means
for sécuring the shoe in place.

6, A bucket plate adapted for use in mg-
chines and devices of the character de-
scribed, the edge of said plate being cut

away at the receiving side and provided

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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scribed, the edge of said plate being cut

away at the receiving side, and provided
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, 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
side, a shos 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 deseribed, 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 fiuid 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 WiLriawms,
JoHN SAINSBURY.



