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UNITED STATES PATENT OFFICE.

JOHN W. SMITH, OF ERIE, PENNSYLVANIA, ASSIGNOR TO BALL ENGINE

COMPANY, OF
VANIA.

BUCKET FOR STEAM-TURBINES.

No. 885,S70.

 - | Sp?ééiﬂcatiop'of Letters Patent.
Application filed September 7,1806. Serial No, 277,336, - -

To all whom it may rcancernﬂf:- N
Be it known that I, Jomn W. SmiTH, 2

- citizen of the United States, residing in Krie,

[O

5

- slon In turn increases the density

when the peripheral _s;l)]e

county of Erle, and State of Pennsylvania;

have invented .certain new- and useful Im-

provements in Buckets for Steam-Turbines,
‘of which the following is a specification.

- In buckets as hitherto used eddy-cur-
rents were set up by the steam or other
olastic fluid

. passing- from one side of the
bucket to the other.

t

low in comparison to the jet velocity, as the
centrifugal effect on small particles of steam
causes 1t to be compressed. This compres-
of the

steam or elastic fluid at one portion of the

‘bucket and decreases the density of the same
- &t anothey portion of the bucket.
This invention relates to bucketsforsteam-

- . turbines, and has for its object to provide a

. bucket. the use of which will obviate the

- objectionable features caused by eddy-cur-
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devoid of eddy-currents..

an improved bucket for steam-turbines-
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- or channels _
the turbine-'t?heel_ and division-walls form

rents, as hereinabove set forth, and which
absorb a certain amount of useful energy;
and the invention has further for.its object
to provide a double or triplex bucket which

may be readily inserted and attached to the

turbine-wheel and by means of which the

main jet ofisteam may be divided into several

jets, each jet being so -conducted as to be

For this purpose the invention consists of

which is formed by providing a turbine-
wheel with grooves or channels and arrang-
g division-walls in respect to said grooves
80 as to have the space between

buckets. .. . | _

The invention consists, further, when con-
structing small buckets in arranging the
division-walls in respect to the grooves or
channels of . the - turbine-wheel somewhat
eccentric to the center thereof, thus decreas-
ing the cross-sectional area of the path of the
steam at the point of |
and the invention consists, further, when
constructing comparatively large buckets,
In arranging g

form a bucket within a bucket. -

This is especially so
ed 1s comparatively -

greatest compression;

_division-wall in a division-
- wall, so as to -form several buckets, or ar-
ranging a division-wall in & bucket so as to

‘an exterior portion of the same curvature as =

other suitable manner.

The invention consists, further, in certain

novel features and combinations of parts,

which will 'be more fully described herein-

after and finally peinted out in the claims.
- In the accompanying drawings, Figure 1
represents a verfical longitudinal section

¢ through a series of buckets of a turbine-wheel,

taken on line 1 1 of Fig. 2, showing the buck-

ets provided with division-walls secured to

the turbine-wheel by rivets. Fig. 2 shows

ERIE, PENNSYLVANIA, A CORPORATION OF PENNSYL-
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8 plan view of Fig. 1 as seen from line 2 2 of

Ig. 1.. Fig. 3 shows a vertical _longitﬂdina_,l‘
section showing a turbine-wheel provided:

with division-walls which are retaired by

‘the turbine-wheel by. friction. Fig. 4 shows
a plan view of Fig. 3 as seen from line 4 4 of

KFig. 3. Fig. 5 shows a slightly-modified

*

form of Fig. 3, showing a circular bucket

proper. Fig. 6 shows a vertical longitudinal
section of a series of buckets of a turbine-

wheel, showing duplex buckets. Fig. 7isa

lan view of Kig. 6 as seen from line 7 7 of
1g. 6.

Fig. 8 shows a modified form of the -

70
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buckets shown in Fig. 6, the bucket units
being provided with flanges engaging grooves

in the turbine-wheel; and Fig. 9 shows a per-
spective view of a bucket unit shown in Fig.

8 as seen irom line 9 9 of Fig. 8.

Similar letters of reference indicate cor-.

3¢

responding parts throughout the drawings.
- Referring to the drawings, A represents--

-the turbine-wheel, which is provided with

grooves or channels B, which may be mor-
tised out of the turbine-wheel or made in any
These grooves or
channels

ets, as shown by the two grooves B in the

right-hand side of Fig. 1. -

The material of the turbine-wheel. remain-

oguide the steam and form the buck-

90

ing between each adjacent groove is sharp--

ened at its upper end, as shown by C in Fig. -
1, and the central part of this remaining wall
U’ 1s provided with a circular cut-out part D.
L of eddy-

currents 1n the grooves or channels B during -

In order to prevent the formation of

the passage of the steam through the same,

division-walls E are provided,. edeh having 1o

95
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the circular cut-out part- D." Hach separate -
division-wall E is also provided with a creu-
lar cut-out part F of the same curvature as ;- -

its circular exterior; so that when the divi--
- | sion-walls are sssembled each engages the oir-

‘105,
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- wheel cause the grooves B to form the buck-

15 form shown in Fig.

20

‘use of rivets to secure them in position.

25
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Yision-wall mﬂemed 1n the hrst.

-eddv—uuwems is entirely prevented. One |

forms shown in Flgs 1to5
vided separating one groove from the next ad-

cireular members or projections K*, K3 and

2

uﬂar cut-out part D of the wall C’ of the tur-
pine~wheel A and also the circular cut-out
part of the adjacent division-wall. iach di-
vision-wall 1s prowded at its lower part with
an opeming K, through which rivets (x pass,
and which in pabsmg thmue'h holes " of the
turbine-wheel secure the dn ision-walls to the
turbine-wheel.

The division-walls E may be readily assem-
bled and when once secured to the turbine-

ais proper. |

Instead of the form shown in Fig. 1 the di-
vision-walls may be shaped so as te take the
3. Inthiscase the mate-
‘rial forming the walls between each succes-
sive bucket is provided with a recess, H
which is engaged by a division-weil ' 1n
such & manner that the frictional contact is
sufficient to prevent the division-wall frem
being thrown out by centrifugal force during
the Totation of the wheel. This modn‘md
torm of division-wall does not require the
In-
case it is desired to have the cross-section of
the ‘bucket- proper of-somewhat circular
shape the grooves forming the buckets in
Flg 3 may be mortised so asto have raunded
-corners 1, as shown in fig. 5 |

My 1mpr0v&d dwmwn—w&lls besides per-
mrmmg their function as.such may be used as-
ckets as well. In this case a division-wail |
ﬁaﬂ I S1ZE 18 armnged n a dlwglon-wa]l

[ —-ﬁ——ﬂ--?

;Da : ﬁf the same a8 the, groove or Channel the
oweltet proper heing formed by a second di-
This ar-
rangement 1s intended - for compamtwely
large buckets, and by it the formation of |

mm’a of the embodiment of this.idea is shown |
in Fig. 6, 'where the turbine-wheel A is pro- |
wded with an annylar main groove M and in.
addition thereto with grooves M’ and re- |

cesses M?) of somewhat larger curvature, ar- { bers Nform,with the mrcular members N and

raniged transversely therewith. - In the form
shown in this figure the grooves themselves
do not form the. buckets, as they did in the |
, nor are walls: pro-

jacent. Instead of these bucket units are pro-
vided which consist of & separating wall mem-
ber I, being:tapering at its upper end K’ and
Whmh has projecting downwardly thereffom

K4, The lower ends of the wall. menibers K.
aﬂgaﬂe the recesses M? of the turbine-wheel,
hich recesses are also en aged bg flanges K5 ;
of the ¢ircular member I% ,' by the ]Glﬂ‘t en-
gagament of which the umts are securely
held in posifion. . The lower part of the wall
mamber K and the circular member K° abut
snugly against the shoulder portion A. of the

i
-
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cular members K2 and K* and.the seperating
wall members & form the buckets proper, the
member K* acting as’a division-wall to this
so-formed bucket.” The eircular members K°
and K* together avith the separating wall
members h rorm alsq a bucket proper of

somewnat smaller size than the first-formed
pucket, the inner wall of the members K3

acting as & guide for the steam and the outer
‘wall of the members K* acting as a division-
wall.  lence two buckets, .or a duplex

pucket, 1s provided, which is formed by the

wall and circular members. The circular
meinbers arranged on the wall members con-
stitute a bucket unit, which as such may be
readily manuf fwturrld and readily inserted in
the turbine-wheel. By having each unit com-
plete in itself the assembling in the work-shop
1s greatly facilitated. Instead of two buck-
ets three or more may be as readily formed.
- Another form of bucket-unit construction
is shown in. Fig: 8, in which case the turbine-
wheel 1s again provided with an’annular main
groove M and 1n addition thereto with
grooves M’ and recesses M2 armnged trans-
versely thereto. These recesses are“so ar-
ranged that the material of the turbine-wheel
remaining between the same forms a shoul-

]C
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der POY tiomn A’, having a dovetail portmn m

at its end. In the form shown in Fig. 8 the

bucket units each consists of a separating.

wall member N, being tapering, its upper end

n having upwardlv—extendmg circular mem-

bers N7, N* and N3® the circular member N’

being set back from thelower end N°¢ ¢f the

turbine-wheel A

“When assembled ths. clr- |

‘separate units descrlb@@

wall member N, so that the end of the wall
member forms: substantially a projection

adapted to engage one of the recesses M.

95

i,GQI .

The free or upper end of the circular mem-

ber N’ is provided with a flange N*, which

engages the otherrecess M? the mrcular mem-
ber N’ itself fitting snugly agamst the shoul-
der portion A’ of the turbine-wheel. When
the separate bucket units are gssembled on
the turbine-wheel, the adjacent wall mem-

N% g bucket proper, the ¢ircular member N’
&btinﬁ" as a.guide for the steam and taking

105
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the place of the groove in the form described

in’ connection with Fig. |
member N? acting ‘as a division~wall.

The

circular members N? and. N3, together with |

1 and, the circular -

the wall members, form also a bucket proper.

of somewhat bmaller size than the first-.
formed bucket, the inner wall of the circular
membper N” ac-tmn' as & guide for, the steam

and the outer wall of the circular member N3
acting as a division-wall.
ets, or- a duplex bucket, is .provided and
may be formed by
Inste&d of two
‘buckets three or more‘may be as readily
formed, depending on the size of the buckets

desized. These separate units may be manu-~,
130

factured at o compamtwely small cost and

Hence two buck-

the- assembhnfr of the

520
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- in large quantities and may be easily assem-

- 885,370

bled, each unit being inserted in the corre-

S£onding recesses—tihat is, the shoulder m of |
t

e turbine-wheel engages the channel-iron-
shaped lower end of each unit. Each unit
may be readily detached, so that repairs gre

1n itself and independent of the adjacent one.

- If the circular wall K2.in the form shown in

10

~ reaches 1its

20
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Fig. 6 and the circular wall N? in the form
shown in Fig. 8 be made detachable or omit-

ted entirely, the duplex buckets described
would then become single buckets.

As the centrifugal force causes the parti-
cles of steam in the buckets to be compressed
and the density of the same increased, it 1S

advisable to reduce the area of the bucket 1n
cross-section at the

avolded in;Targe_r buckets by dividing the
steam into several streams, as when using du-
plex or triplex huckets, as hereinabove de-
scribed, and in smaller buckets by reducing

the cross-sectional area at the point of great-

est compression—that is, not have the divi- |
‘sion-walls concentric to the grooves or chan-
nels, but eccentric thereto, as shown by X in

Figs. 2, 4, and 7.

The construction shown is especially adapt-
ed for buckets of large dimensions, such as

‘are used on a8 modern-size machine designed

for running with a vacuum where the volume
of steam has been increased by expansion to
a larger proportion. ~ By the use of my 1m-
proved division-walls eddy-currents are com-

~ pletely done away with, and hence no useful
-~ energy absorbed, whereby the efficiency of

40

the machine 1s reduced. L
Having thus describéd my invention, I
claim as new and desire. to secure by Letters
Patent— a : .
1. A turbine-wheel having mortised U-

shaped grooves or channels, and division-

l

greatly facilitated, as each unit is an entirety |

| gage the recesses, each consisting of circular

e point where the steam |
oreatest density.  This may be

!

A

walls forming buckets with said groovesl or

channels. _
- 2. A turbine-wheel having mortised U-
shaped grooves or channels, and detachable
division-walls forming buckets with said
grooves or channels. |

3. Aturbine-wheel having groovesor chan-
nels, division-walls forming buckets with the
grooves or channels, and division-walls ar-

8

ranged in relation to said first-named divi-

sion-wall, so as to form buckets therewith.
4. A turbine-wheel having 'an annular

oroove and recesses transversely thereto, and

bucket units in said groove adapted to en-

members and a separating wall member.

5. A turbine-wheel having an annular
groove and recesses transversely thereto, and
bucket units in said groove adapted to en-
gage the recesses, each consisting of circular
members and a separating wall member ta-
pering at its upper end. .

6. Abucket unit, consisting of a separatiﬁg
wall member and eircular members thereon.

55
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7. A bucket unit, consisting of a separat-"

ing wall member, tapering at its upper end,
and circular members thereon. '

8. A bucket unit, consisting of a se]j:)a,raf—

70

ing wall member and members integral there-

with of substantially: circular curvature. -
9. A turbine-wheel having groovesor chan-

nels, and a plurality of division-walls sub-
stantially concentric to each other, the largest’
forming buckets with the grooves or.chan-

nels, while the others form buckets within

buckets. | . L
In testimony that I claim the foregoing as

my invention 1 have signed my name in pres-

ence of two subscribing witnesses. -

- | OHN W. SMITH.

Witnesses: !

F. H. ScHUTH,

d. A. ¥Frirz,

75
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