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To all whom it may concern.:

'UNITED STATES

PATENT OFFICE,

ERNST KALLBERG, OF BERLIN, GERMANY, ASSIGNOR TO GENERAL ELEGIRIC COMPANY
: . ACORPORATION OF NEW YOBK. . - =

. BUCKET-WHEEL FOR TURBINES.

No. 894,650,

‘Be it known'that I, Ernst KALLBERG, 4
subject of the Emperor of Austria-Hungary,
residing at Berlin, Germany, have inventéd

certain new and’ useful TImprovements -in

- Bucket-Wheels for Turbines, of which. the

- following is. a specification.
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. The present invention relates to th'é‘_co’n—
struction of bucket wheels for turbines and

~more especially to those intended to, be: op-

" “erated at high bucket ,s]];eeds'.
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-groove of dove-ta
~arranged to receive the.bases of individual
buckets mounted thereon.-
‘of inserting the buckets into the groove an
axially extending filling recess is provided
that cuts away a certain
from one side of the rim, which recess is

- Certain types of bue _
I am familiar are .;l)_r(')vidi?d with a peripheral
il or T-shaped cross section

For the purpose

section of metal

- large” enough to permit the insertion of a
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-are such that cutting the

- tionable where the
2 high rate of speed and are separated from |
the stationary parts by a clearance of only

filling recess.

bucket. base and is of a depth the same or
substantially the same as that of the groove.

I have discovered that the internal stresses
in the metal of which the w

; 1 filling recess in the
rim_of the wheel throws the latter out of

true, no matter how true it may have been |

before. This is more noticeable when the
wheel is. running, and is particularly objec-

rotating buckets travel at

a few hundredths of an inch. T have dis-
covered that this objectionable distortion of
th,;,. wheel can be obviated by making a thin
narrow slot in the side of the rim opposite the
I prefer to make as many of
these slots as there are filling recesses. When
the wheel is large the number of filling re-

cesses and therefore of these narrow slots is-

greater than where the wheel is small.

_In the accompanying drawing, which illus-

- trates one of the embodiments of my inven-
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-a-im 2 of suitable section and containing a

tion, Figure 1 is a view in elevation of a part
of a wheel; Fig. 2 is an axial section; Fig. 3 is

-2 plan view of a part of the wheel; and Fig. 4

is a perspective of a locking bucket or filling

piece, - o :
1 represents the web of the wheel having

- .groove 3 arranged to receive the bases 4 of

55,

the buckets 5. “The groove 3 may have any

suitable shape, as for example a dove-tail or
T-shape. The la’,ttpr shape is preferable since -

T Specification of Letters Patent. '
- Application filed Deceinber 29, 1906, Serial No, 350,024,

et wheels with which-

wheel is composed ',
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there will be no horizontal conipbnélvlt‘t,end-v

‘ing to spread the sides of the rim when the .-

wheel is revolving. The ends of the buckets

|'may or may not be provided with a'cover 6

-as desired. I find it desirable, when a cover
is used, to secure it in place by means of
tenons 7-formed integral with the endyof the
buckets, and which project through the cover
and are riveted over at the ends.

tenons or more as ¢lasired. . In order to.in-
troduce the. buckets into the groove 3, an
axially extending recess is provided having
the same shape in elevation as the base of the
locking buckets. o L
.- Referring to Fig. 4, 8 represents the base

‘of the locking bucket, which is of a width

6o

_ Each -
bucket may be provided with one of these.
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suflicient to close:the recess, and is provided
with lugs 9 and 10 on opposite sides that en- -

-gage shoulders 11 and 12 formed in the side
-walls of the recess. 13 indicates a shoulder
formed on the base of the lockin ~buck}(l=,t'
the .

that “engages with and is secured b
shoulder forming a part of the T-shaped
bucket-receiving groove. 1In the side of the
wheel rim opposite to the recess is a thin,
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narrow slot 14, the object of which is to neu- .

tralize the effects of internal stresses in the
rim.occasioned by the cutting of the recess.
The dimensions of the slot 14 can be varied
‘to'suit the requirements. In-general prac-
tice I have found that it is satisfactorfr to
form this slot with an ordinary saw or milling
cutter and of a depth the same or substan-
tially the same as'that of the filling recess.
By actual test I have demonstrated that, no
‘matter how much the wheel is out of true

after the recess is made, it will be brought

back to true just as soon as the thin slots 14
are cut, and will remain true at the speed at
which it is normally intended to run.

85

90

95 -

I have shown my invention in connection

with a wheel having buckets provided with

a fairly large base so that the base of one-

bucket engages with that of another, and the

10¢

two act as separators to maintain the pitch .

distance of the buckets. d o
‘this arrangement, form the T or dove-tail di-
rectly on the bucket itself, and between each
two buckets insert a space-block of suitable
shape that is retained by the walls of the T-
shaped or other groove. o
The piece for 'ﬁlling the recess is shown as

forining a part of one of the buckets, but it

is evident that I may make the filling piece

I may, instead of
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or pieces separate from the bucket or buck-
ets. It is also evident that I may change
the position of the slot or slots to equalize
the internal stresses to suit the requirements.

The locking bucket or filling piece is pre-
vented from working out by the screw 15,
the threads of which engage those in the fill-
ingi piece and also those in the rim.

n accordance with the provisions of the
patent statutes, I have described the prin-
ciple of operation of my invention, together
with the apparatus which I now consider to
represent the best embodiment thereof; but

T 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. A turbine wheel having a bucket-receiv-
ing groove, a recess through which buckets
are inserted into the groove, buckets mount-
ed in the groove and retained therein, and a
slot of less width than the recess for equaliz-
ing the stresses in the wheel caused by the
formation of the recess.

2. A turbine wheel having a bucket-receiv-
ing and retaining groove of suitable cross-
section, one or inore recesses in the side of
the wheel ¥im through which the buckets are
inserted into the groove, buckets mounted, in
the groove, a filling means for said recess, and
one or more slots having paralle] sides formed
in the rim on the side opposite the said recess
or recesses for equalizing the stresses in the
wheel caused by the formation of the said
Tecess OT Iecesses.

3. Aturbine wheel having a bucket-receiv-

_ing groove, 4 lateral recess through which the

buckets are inserted, and a slot of less width
than the recess located opposite it to re-

" lieve the stresses in the wheel, buckets

50

mounted in the groove and retained by the
walls thereof, and a means for filling the re-
cess. .

4. A turbine wheel having a rimi with a
bucket - receiving groove, a lateral recess
through which the bases of the buckets are
inserted into the groove, and a slot of less
width than the recess to relieve the stresses
in the rim, buckets, bases for the buckets
which are situated in the groove and retained
by the walls thereof, and a locking means for
the buckets which. fills said recess.

5. A turbine wheel having a rim with a

894,859

bucket-receiving groove, a filling recess; and
a narrow slot having parallel sides to re-
lieve stresses in the rim, buckets mounted in
the groove, a filling or locking piece for clos-
ing the recess, and interlocking shoulders he-
tween the said piece and the wheel rim for
retaining the piece against centrifugal force.

6. A turbine wheel having a rim with a

‘bucket-receiving groove, a filling recess, and

a slot to relieve stresses in the rim, buckets
mounted in the groove, a filling or locking
piece for closing the recess, a shoulder be-
tween a side of the said piece and the rim,

_and a shoulder between the end of the Yiece

and the wall of the groove, the said shoulders
codperating to secure the locking piece
against centrifugal strains. :

7. A turbine wheel having a rim providéd
with a groove for receiving the bases of the
buckets, a recess in one side of the rim
through which the bases of the buckets are

inserted into the groove, a slot in the oppo-
site side.of the rim to relieve stresses therein,
and a filling or locking piece which is inserted
in the recess and extends across the groove
into engagement with the side thereof oppo-
site said recess.

8. A turbine wheel having a rim provided
with an undercut groove for receiving the
bases of the buckets, a recess in one side of
the rim through which the bases of the
buckets are inserted into the groove, s nar-
row slot having parallel sides Tocated in the
opposite side of the rim to relieve stresses in
said tim, and a locking piece in the recess
which extends across the groove into engage-
ment with the overhanging side wall thereof
opposite said recess.

9. A turbine wheel having a rim provided
with an undercut groove for receiving the
bases of the buckets, a lateral-recess through
which the bases of the buckets are inserted
into the groove, aslot in the rim opposite the
recess to relieve stresses in said rim, and a
locking piece which engages the walls of the
recess and extends across the groove into en-
gagement with the overhanging wall thereof
adjacent said slot.

Tn witness whereof, I have hereunto set
my hand this 4th day of December, 1906. .

ERNST KALLBERG.

Witnesses: :
Jurius RUMLAND,

Avrrep WOLF.
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