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To all whom it may concern: . . »

Be it known that I, Warter F. Ricg, a
citizen of the United States, residing at
Quingcy, county of Norfolk, State of Massa-

chusetts, have invented certain new and use-

ful’ Improvements in Buckets for Elastic-
Fluid Turbines, of which the following is a
specification. ,

This invention relates to elastic fluid tur-
bines, and one object thereof is to provide
an improved mode of -uniting separately
formed buckets to a suitable base or sup-
port, either movable or stationary.

A further object is to unite-said buckets to
the cover, which incloses their outer ends to
guide the motive fluid and also to prevent
leakage thereof. It has been proposed to
connect buckets to their base or other sup-
port by casting the latter about the shanks
of the buckets, so that the two parts will
be fused together. By my invention I not
only fuse the buekets to their base or other
support, but I also connect them mechanic-
ally in order to guard against the possibility
of a bucket getting loose because it has been
imgerfectly fused.

wing to_the thinness of the cover, it is
impracticable to effect a fusion with the
buckets when it is cast thereon. I, there-
fore, provide for a mechanical interlock be-
tween the cover and the buckets when the
casting is done. This is effected by grooving,
slotting, recessing, perforating, or otherwise
treating the outer ends of the buckets so as
to form shoulders or abutments transverse to
the longitudinal axis of the bucket, whereby
when the cover is cast the molten metal will
flow under said shoulders or abutments and
form a mechanical interlock therewith when
it cools.

In the aceompanying drawing, Figure 1
is a section of a portion of a bucket-wheel
and buckets embodying my invention, taken
in a plane of reyolution on the line 1—1,
Fig. 2; Fig. 2 is & section in an axial plane
on the line 2—2, Fig. 3; and Fig. 3, is a
cross-section on the %ine 3—3, Fig. 2, the
‘cover being absent.

The bucl%et wheel or other support carries
one or more segmenfal bases 2, which have
flanges 3 fitting against the sides of the
wheel, and provideﬁ with lips and entering
a}}l)propriate grooves in said wheel to resist
the centrifugal force .developed - at high
speeds. The bases are secured to the wheel

by rivets 5 which ]i)ass through the flanges .
€

on the other whe
counter-sunk flush with the surface of the
flanges to reduce rotation losses.

The buckets 6 are of the customary shape,
being lune-shaped in cross-section and spaced
apart to leave a passageway 7 between them
for the steam to flow through.
ends of-the buckets are perforated or slotted,
and the perforations or slots are all alined so
that a connector, such as a rod or cable §,
can be threaded through them. The outer
ends of the buckets are provided with a
shoulder, formed, for example, by a groove,
slot or recess 9. The buckets are made of a
selected alloy and preferably formed by ex-
truding said alloy through a die.. -After be-
ing cut to the proper length, finished, bored
or slotted at the base, and slotted or recessed
or otherwise shouldered at the outer end, a
plurality of them is threaded on a connector
of suitable length and placed in a mold,
.where they are carefully and accurately
spaced by suitable devices. Molten metal,
preferably an alloy similar to that from
which the buckets are made, is then poured
into the mold, forming the segmental base or
other support 2 and a cover 10. The metal
of the base or support extends outwardly
along the buckets to a point beyond the con-
nector 8, enters the hales in the inner ends of
the buckets and fills the space between the
walls of said holes and the connector. A

and have their heads.

The inner-
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cable is preferred as a connector because the -

helical grooves between the strands afford
an excellent opportunity for the molten
metal to pass through the holes. The ends
of the buckets enveloped by the mnielted
metal are fused so that when properly done a
perfect union is formed between the buckets
and the base or support. - Should the fusion
be faulty from some unforeseen or unpre-
_ventable reason, the connector will hold the
‘bucket in place, its shearing strength being
far in excess of any strain tending to pull the
bucket from its place. As a usual thing, the
connector itself is partly or wholly fused to
the base and to the buckets.

The metal forming the cover is not sufli-
cient in quantity to effect a complete fusion
of the buckets therewith, but it enters the
grooves, slots or other shoulder-forming por-
tions of the bucket, and thus insures'a firm
mechanical interlock between said cover and
the buckets. The cover is made unusually
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2

thick and strong, having plenty of stock for | -

machining in the operation of truing up‘the-
completed wheel. The base and the cover
project slightly beyond the buekets, so as to
protect the sharp edges of the latter when

the parts are handled in assembling, and also |

to guard them from rubbing against the in-
termediates or other stationary elements of

_ the machine when it is running. It is evi-

10

15

20

25
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dent that the cover may be secured to the
a connector, in addition to"the
shouldered interlock, if desired and also that
the shouldered interlock may be used to assist
in holding the bucket to the base, as an ad-
ditional precaution in case of faulty fusion.

" A cast-on cover affords several points of

“advantage in economy and ease of construc-
tion. When a separate cover strip is used, |

tenons must be cut on the buckets, and the
strip must be punched to receive these ten- |.

ons, and this work must be very accurately
done to avoid springing the buckets out of
place when the cover stripis fitted on. ‘The
tenons must be headed down, and it is diffi-
cult to do this evenly and regularly.” More-
over, as above pointed out, the cast-on cover.
can be made much thicker and stronger than

* the punched shegt metal cover. The casting
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and fusing process results in a bucket seg-
ment in which the base, buckets and cover
are practically an integral solid structure.

In accordance with the provisions of the.
patent statutes, I have described the prin-
ciple of operation of my invention, together
with the a%faratus which I now consider to

e best embodiment thereof; but
1 desire to have it understood that the appa-

-ratus shown is only illustrative, and that the »

invention can be carried out by other means.
' What I claim as new, and desire to secure
by Letters Patent of the United States, is,—

1. In an elastic fluid turbine, the combina-
tion with separately formed buckets, of a
connector passing through the same, and 2
mass of metal cast on said buckets.

‘9. In an elastic fluid turbine, the combina-

‘tion with separately formed buckets, of a

connector passing through the same, and a
mass of metal cast on said buckets and fused
thereto. . :

| 874,908

tion with separately formed .buckets, of a

_connector passing through the same, and & .
mass of metal ¢ast on said buckets and fused

thereto and to said connector. -

4. Tn an elasticfluid turbine, the combina-

tion with separately-formed. buckets, of a-
connector passing through their ends, and a

mass of metal cast thereon and extending be-
yond said connector. - :

5. In an elastic fluid-turbine, the combina~ .

3. In an elasti¢ fluid turbine, the combina=
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tion with separately formed buckets, of a .
cable passing through their ends, and a sup- -

port cast thereon and ernveloping said ‘ends
R

and said cable. - : ‘ ;
~ 6. In an elastic fluid turbine, the combina-~

tion with separately formed buckets, of a

base and a cover both cast thereon, and a
connector passing through said buckets.

7. In an elastic fluid turbine, the combina-
tion with separately formed buckets, of a
base and a cover both cast thereon, and a
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contiector passing through said buckets and

enveloped by the cast metal.

8. In an elastic fluid turbine, the combins~
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tion with separately formedbuckets, of a. -

cover cast thereon and mechanically inter-
locked therewith. S B ,

9. In an élastic fluid turbine, the combina~
tion with separately formed buckets, of a

cover cast thereon and mechanically inter- -

locked therewith, and a base cast on

i and
fused to said buckets. - Co
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10. In an elastic fluid turbine, the combi- -

nation with separately formed buckets hav-
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ing shouldered ends, of a cover cast thereon

and interlocking with said shoulders.

11. In an elastic

connector passing through them near one

fluid turbine, the combi-
‘nation with separately formed buckets, of a
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end, a base cast on and fused to said buckets -
and enveloping said connector, and a cover

cast .on and mechanically interlocked with
said buckets. )

In witness whereof, I have hereunto set
my hand this 5th day of July, 1906. .

- WALTER. F. RICE.
Witnesses: L '
“Cart C. THOMAS, .

SamuEL T. MACQUANIE, -
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