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planes of division will be coincident.

UNITED STATES PATENT OFFICE.

WILLIAM L. R. EMMET, OF SCHE’\IECTADY NEW YORK ASSIGNOR TO GFl\ERAL ELECTRIC
COMPANY A CORPORATION OF NEW YORK.

TURBINE-BUCKET.

No. 868,419.

Specification of Letters Patent.

Patented Oct: 15, 1907,

Application filed May 18,1905, Serial No. 260,961,

To all whom it may concern:

Be it known that I, Wituiam L. R. EMMET, 2 citizen
of the United States,” resldmg at Schenectady, county of
Schenectady, State of New York, have invented cer-
tain new and useful Iinprovements in Means for At-
taching Turbine-Buckets, of which the following is a
specification.

_ At the present time great difficulty is experienced i in
fastening the buckets of turbines of the reaction type
in place, and many machines have been wrecked
owing to buckets separating or tearing away froni their
supports due to centrifugal strains, thus entailing great
expense and delay. This is due in large part to the
enormous number of buckets required to be supported
in a limited area, and to the character of the bucket

carrier, the latter usually being a drum which is ex-

ceedingly long compared to its diameter, thus pre-
cluding any construction involving retaining devices
which pass through the carrier.

The object of my invention is to overcome the objec-
tion set {forth and to provide a cheap, simple means for
ceffectively securing the buckets in place.

In carrying out my invention the buckets either for
the stationary or rotary part are cast into, welded to,
or otherwise formed as an integral part of a base piece or
portion. The base pieces are divided into segments
of suitable length to be manufactured and handled
conveniently. The sides of the base pieces are pro-
vided with one or mote shoulders which may be in-
ternal or external as desired. When twe or more
shoulders are formed on each base piece they are pref-
erably located on opposite sides. The drum or support
carrying the buckets is provided with grooves into
which the base pieces fit snucly Ordinarily these
grooves -are made rectangular in cross-section, as are
also thie ‘hase pieces of the buckets, but the parts can

take other forms or shapes if desired. By using a rec-
tangular formation, side walls of generous area may
be provided which serve to accurately aline and hold
the buckets before they are finally secured in place.

The base pieces may be made of any suitable metal
which will readily unite with the buckets.

The drum
will ordinarily be made out of steel. The buckets
may be provided with covers at their ends or not as
conditions of service demand. The covers are de-
sirable because they stiffen the buckets and assist in
supporting them. When covers are employed, se-
curing tenons are formed integral with some or all of
the buckets which extend through registering openings
in the cover and are riveted over by a suitable tool.
The cover sections or segments preferably are of the
same.length as the segmental base portions, so that the
The end of
each cover section may be provided with an end notch

Whlch pa.rtlally encircles a tenon, so that one tenon §

suffices to secure the ends of adjacent cover sections
in place. - I may however so arrange the joint that it
is located between two tenons. -This construction,
while not as good as the former in certain respects,
has this advantage, that each segment comprising
a base portion, buckets and cover, is independent of
every other segment. -After the bucket segments or sec-
tions are finished and the grooves turned in the steel
drum, the former sre inserted in the latter and by
means of a suitable tool the metal of the drum is
forced over the shoulders formed on thé base portion,
thus forming lips or bodies of metal for firmly securing
the parts in place. The metal of the drum can be

forced over the shoulders by means of a suitable calk-’

ing tool and hammer, or it may be rolled. over the
shoulder by subjecting it to heavy pressure and at the
same’ time turning the drum.. The-latter method is
preferable because it is quicker and insures better and
more uniform work. Since these lips are continuous
and on both sides of the base it follows that the latter

;Will be firmly secured at every point.

In case of injury to some of the buckets the metal in
the drum which retains the base portion of the buckets
in place can be forced back by suitable tools and the
damaged bucket segment or segments removed. In
'ordér to facilitate this.work, a shallow groove is turned
either in the drum or base:of the bucket-carrying seg-
ment or both, into which a tool can be inserted to pry
up the segment. This can be done, of course, only
after one segment has been cut out or. removed wholly,
of in part. Ordmanly it is. mmplest to.cut out one
bucket segment, after which the others can be removed
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without’ special difficulty. The use of the groove ¢lso. . -

decreases the area of the surfaces which must be cate-
fully finished.

In the accompanying drawmgs, which are 111ustra-
tive of my invention, Figure 1 is a partidl longitudinal
section of a bucket-carrier with buckets mounted
thereon; Fig. 2 is a partial side elevation of the same;
Fig. 3 shows a slight modification of the construction;
Tig. 4 is a detail plan view showing the arrangement of
the joint between the cover sections or segments, with
means for securing the sections in' place; Fig. 5 is a
detail view showing the joint between the cover sec-
tions or segments located intermediate the buckets;
Fig. 6 is a detail view showing -2 slight modification in
the form of retaining shoulder; and Fig. 7 shows the
buckei_:sf made in a straight strip which is afterwards
bent.

1represents a steel drum or other carrier for the buck-
ets, and is provided with grooves of rectangular croas—
section to receive the base portion 2 of the buckets 3.

A plurality of these buckets are carried by each of:the.
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- tenons than buckets.

2

segmental base portions 2 which ordinarily extend com-
pletely round the.carrier. The opposite sides of the

. base portion are provided with internal shoulders 4

which are adapted to receive the lips or bodies of metal
5 which are integral with the carrier and are formed by
forcing the metal over the shoulders.
are located at a point between the roots of the buckets
and -the bottom of the base portion. The buckets are
provided with a sectionalized or segmental cover 6
which is secured in place. by tenons 7-formed mtegral
with the buckets.

Where the ends of the/buckets.are intended:to.ran in
close proximity to a casing-or'drum, it .is preferable to
omit the cover 6, .in which case-the cnd of the bucket
is made straight instead of being provided with a tenon.
Such an arrangement-is shown in Pig. 7.

In Fig. 3 is shown a slight medification.
ders 4 for retaining’the bucketsand base:piece.in place,

insteat of being made internal as in Figs. 1 and 2, are’

made external. The buckets are secured in pplace by
forcing the metal of the carrier over the shoulder, which
metal forms a lip b.

In Fig. 4, 8 and 9 represent adjacent cover:sections or
segments, and the plane of division between'them coin-
cides 'with ‘about the central portion of the tenon 10.
By means of .this construction one tenon suffices to-se-
cure the ends of two cover sections or-segments.

In Fig. 5 I have shown a furtherimodification-wherein
the plane of division between.adjacenit: cover:sectioas
8 and 9 islocated between two buckets. When this

construction is-employed, it.s possible to remove a seg-.
nental bucket base and the attached buckets and eov-"

ers without interfering with the covers oribuckets of an
adjacent section. In this arrangement each-cover sec-
tion is made rectangularinform with smooth sides and
ends and ‘bas-a plurality of tenen-receiving openings

which correspond :in shape . and :pitch:to-the tenons-on -

the'buckets. - In thepresentifigure-as many tenons are

. shown as there-are buckets, but it'is within the scope of
my invention :to employ & iless or:greater mumber of .
The ‘tenions are preferably pro-

vided with two straight sides andl .curved -ends, ‘the
curved ends coriforming to the curvdture of the buckets.
By reason of ‘this ‘construction any tool employed 0
finish the buckets:can dlso face the curved ‘portion of
the tenon. The- straight-or side portion.of the teners

can be finished in any well-known way, asfar example .

iturned in'a lathe.

In Fig. 6 the: ‘base portion:of ithe buckets is provided
‘with a shoulderhaving a relatively ilong indlined -sur-
face 11 which is engaged by the- lip 12 on the: drum or
-other support.. This arrangement .affords a relatively

" long bearing surface to retain the bucketsiin:place.
In ‘Fig. 7 the base portion of the buckets is mede -

straight so0-asto simplify the -construction, ‘especislly
where the parts.are cast, after whichthe said ‘bagepor-
tion is'bent to conformto the-curvature. of:the.drum or
other-support or carrier. Asithe ‘base :portion s bent

The shoulders

The shoul-

868,419

-suitable means may be provided to-insure the proper-

radial positions of the buckets. _
In.accordance with the provisionsof the patent stat-
-utes, I have shown the principle of operation of my in-

60

vention, together with the apparatus which I now con-.

sider to-represent the best embodimerit thereof; but I
desire to have it understood that the apparatus shown
is only illustrative and that the invention can be car-
ried out-by other means. _

What I claim as new and desire to secure by Letters
Patent of the United States, is,—

1. In a turbine, the combination of a-carrier:having:one
‘or more .grooves ‘therein, a ‘bucket-supporting ‘base or
element mounted therein, a rétaining shoulder between
the base and carrier elements, and a lip or body of metal
for securing the bucketsin place, which is made by foreing
an integral part-of ome-of the elements into engagement
.with the shoulder after the base is mounted in place.

2. In p turbine, the combination of a carrier, one or
more grooves therein, a bucket-supporting base mounted
in a groove, a shoulder formed on the side of the base, and
a 'lip or body of -metal for seéuring the buckets:and their
bases-in place, which is made-by forcing an -integral part
of the carrier over the shoulder after the base:is mounted
in place

3. 'In a turbine, the combinatlon of a can'ier, one or
‘more. grooves therein, ‘a -plurdlity of buckets, a segmental
basge united :to the buckets:and located in a groove, retain-
ing .shoulders formed on opposite sides of the base, and

. lips or bodies of metal for securing the buckets which are
-made. by forcing infegral parts of the carrier over the

shoulders after the'bage is'mounted ‘in ‘plaee.
" 4. In ‘e ‘turbine, -the combingtion ¢of .a -carrier, -one or
more grooves therein, a segmental ‘supporting base united
with the buckets and located in a groove, one or more
shoulders formed on -the hase, a segmental cover for the
buckets, ‘tenons for mecuring the-eover in place, and one
or more lips or .bedies of metal which are made by forcing
integral .parts-of the carrier over -the shoulders for secur-
ing the buckets after the base is mounted in place.

5. In a turbine, the combination of a carriér, one or
more grooves theréin, buckét:supporting ‘bases united with
the buckets ahd locgted in ‘a groove, :a shoulder on the
base, a lip or body :forming:a part of the carrier which is
forced over the shoulder after the base:is mounted on the

carrier, and & groove formed between the base and the .

carrier 'to recélve a -tool when ‘it is desired. ‘to ‘remove
the budkets.
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6. An:article of manufacture »comprislng a plurality of s

‘turbine buckets which are united to a common base, with
one or more shoulders formed on the base at a point be-
tween the roots of the'buckets andithe bottom: of the base

7. As an -avticle ‘of ‘manufadture, .a ‘cover mection for
‘turbine ‘buckets, ‘eomprising & rectangudlar stvip of metal

110

‘having smooth sides.and ends, and a plu~ality of openings -

between‘the ends adapted to register with the buckets.

“8. In u’turbine, ‘the combination of a carrler having one
or more grooves ‘therein 'with ‘buckets-mounted in- the
:groove' or grooves:and.a shoulder between the -buckets and

carrler, the ‘said buckets being held in place by changing.

the relative distribution of the metal of the carrier and
‘the budkéts.

- 7In ‘witness wheleof I have hereuuto set 1ny ‘hand thls
1Tth day df May, 1905.

EWILIiI"AM 'L, 'R. EMMRET.
Wltnésses: ‘

BENFAMIN ‘B. HuLL,
‘HALEN ‘ORFORD.
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