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TURBINE BUCKET AND NOZZLE.

- No. 850,200.

To all whom it TNAY CONCOrn: o
~ Beit known that I, K ARL AHLQUIST, a sub-

ject of the King of Sweden, residing at Sunny-
side, Clifton Road, Rugby;¥ngland, have in- ;

vented certain new and-us

ful Improvements
1n Turbine Buckets and

has for its object to improve their construc-

tion whereby. the efliciency of elastic-fluid

turbines can be improved. .
The invention is particularly apphicable to

the lower pressure stages, where heretofore it
‘has been difficult, if not impossible, to obtain

- & satisfactory and at the same time ‘a rela-

20

tively small exit angle without interfering

‘with the economy of operation. |
.- The mvention is alsé useful in connection
with stages of higher pressure in & multistage -

- turbine dnd single-stage turbines.

. gether with a suitable form of nozzle.
o

plan of the same.

Inthe accompanying drawings, which llus-

the principle upon
which the buckets are constructed. - Fig. 2 is
an. end elevation of a bucket. Fig. 318 a
Fig. 4.1s a sectional view
showing the buckets in place on a wheel, to-
Fig. 5
nozzle
detail

15 & developed view of the buckets and
shown in Fig, 4. "Figs: 6 and 7 are

" views of the plates situated between the inner

35

“ends of the buckets and’ their support. - Fig.

8 1s a slight modification wherein the wheel or

other support.is provided with two rows of.
buckets, and Fig. 9 is.a sectional view on line

- 99of Fig. 8. .

40"

- KEach bucket .is eréscent-:shé,ped in cross-
section; but the sharpened edges instead of

being straight ‘are curved, usually, but not:
‘necessarily, in the arc of a circle, the inlet, edge

being' shorter than the outlet edge. The
buckets are provided with suitable bases or

. -shanks and are arranged in a row around the

45

F

periphery of the turbine-wheel or other sup-
port. The nozzle or stationary element for

-admitting fluid to the buckets comprises suit-

50

_tHeinlet edges of the buckets.” T
may be considered as being formed from s |

able closely-associated

edges of which are curved concentrically with
These buckets

- Specification of Letters Patent.
Application filed November 28, 1806, Sorial No. 28 9,453,

Consider
‘ rected axially on the apex of the cone.
Nozzles, of which the '
following is a specification. -~~~
- The présent invention relates to the con--
struction of turbine buckets and nozzles, and |

i edge.. Tigs. 2

and 1s firmly held in y

‘the wheel-casing: 11.
hozzle 1s seated in .an

-held in place by bo

_ . ed passages separated by
. segmental and evrved partitions, the delivery

Fatented Al:)‘ri'l 16, 1907. I

| cone having a gutter round jts curved edge.

Such a cone'is represented in section in Fig.. 1.
1 a bucket of thisshape arranged upon
the periphery of a wheel and a jet of fluid di-

"y

T'hen

‘l‘
wr

this jet will spread symmetrically round the
i .cone and he

deflected round the 1nside of the
gutter, leaving it everywhere at the same an-
gle to the axis of the cone . Inorder that the
purpose of this invention may be fulfilled, the
curve of the gutter should be such that tlis
angle is as small as possible.  If now the cone

Is assumed to be cut away at right angles to

its axis along a line A A Lelow the level of the

rim of the gutter, a:channel-shaped ring will

remain, having curved inner -and -outer sur-
faces, and if & quarter-segment is cut from this

ring a blade of the form above described will

be obtained hiaving concentric circular ed aes,
the inlet edge heing shorter than the cdelivery

- - b "

4

In Fig. 4 a bl

1ng-piece 4 and rivets: 5.

ace 6 of the form described is.

showrn in position on the turbine-wheel 2,

The blade 15 attached to. a shank 3, wlhich is

‘held in a groove in the wheel by the clamp-

~The fluid streanm is .-

' %w_en the proper direction for Impingement
Yy
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and 3 show such a blade in ele--
. “vation and plan, respectively. -
- trate embodiments of my invention, Figure 1]
18 'a diagram. showing
25

4 5“_
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means of & nozzle having partitions 6/, ..

which have the form of a portion of a conical
:'-.SHI‘fEl;CB. | TheSe 'HOZZ]e"P&_I'_t-lt-IUHS* ll'lﬂ,}T' | be- B

held in place by clamping-pieces 7 and 8, se-
cured to the nozzle support or diaphragm 9.
The portion 7 of . |
annular shoulder formed in the
phragm and the shou

annular shoulder

L | L 4 '

formed- .on the diaj hragm - and is suitably
, ts'or rivets.  The inner
“and outer portions of the diaphragm are se- .

cured together by strong radial ribs 12, and

between ‘said ribs and the receiving ends of .

the nozzle-paktitions is an annular chamber
13, which’ serves:
the
the nozzle-sectious. | S )

- Iig! 5 shows a number of the butkets .and

steain or other elastic fluid delivered to

the nozzle is seated in an-
diaphragm
lace between the dia-
der 10 on the inside of
The portion 8 6f the

igg r

95

to equalize the pressure of

" YQO

nozzles in developed section. Tt will:be no- .

ticed that the blades are arranged unsym- -
metrically with regard to a plane perper -
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outgomg . angle.

‘a3 bolls or screws
buckets.

the wheel. -pa
by partitions having the form of portions of

£

dicular to the axis of the wheel,. the fluid

therefore having a greater incoming than
Plates 14 mﬁ{v' be located
between the wheel ‘and the buckets in order

wheel, which would otherwise be left.
shape of these plates is shown in Figs. 6 and
7, which represent one of the plates in plan

and end elevation, respectively. - The outer

ends of the buckets are ‘provided with: a

cover 15, which is secured in place by tenons

16, formed integral with the buckets. Other

meéans for securing-the buckets in place may

be provided, if desired—such, for example,
| entering the ends of the

TInstead of fdr—xilihg'th‘efblade‘s of & Quﬂrter—
segment of the ring, as above described, theﬁ

‘may consist. of semicireular segments, whic
are mounted on ‘the periphery of the wheel, |

so that they project equally on- opposite
sides of the plane of the wheel.. Such an ar-

rangement 1s shown in-Fig. 8, where the.
bucket 1is secured to the wheel 2, the nozzle-

passages 16 in this case being in the plane of
Thé nozzle-passages are formed

the curved surface of a cone. .To separate

are shown developed, the figure being a sec-

tion along the line 9 91in Fig. 8. = -
- Among the advantages of the construction

. shown in Figs. 8 and 9 over that referred to

40
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that on the other side.. '
‘nular and located between and discharging

' 1n connection with the previous fizures is the
- faet that thé wheel is balanced as to thrust, |

that on one side being equal and opposite to
he nozzle, being an-

to both sets of buckets, can be used to dis-

‘tharge steam or other ‘elastic flyid in oppo-
site axial- directions from a given point, or-} -
the nozzle may be arranged, as in the present
‘case; to -discharge steam tangentially after |

the manner of the Stumpf turbine.” How-

- ever the parts are arranged, the advantages

pansion of the bucket-spaces or passages are

55
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‘of the fluid.- It is_evident that this is due
- the fact that the discharge edge of the bucket
13 much longer than the inlet edge. By |
the
Ceffect can bé obtained with 8 mini-

due to the improved bucket-angles and ex-

preserved.

. N 1 the pas-
sage between buckets in the direction of flow
to

cuwierzf the.buckets in the manner shown

desir 1

mum bucket-dismeter. o
In‘accordance with the provisions of the

patent statutes 1 have described the princi-

ple of operation of my invention, together

with the appsretus which Loow E{Jnﬂiﬁﬂl’ to I 10. In a turbine, the _combin&tian_df"a; cas- .

!

rlI_l'

By means of the construction described it
will'be seen that the exit-angle can be made |
small with respect to that of the entrance
- without causing any restriction in the

1

‘exit edges.

greater than the angle of exit,. S -
6. In a turbine, tlie combination of a sup- %
_port, -buckets situated on opposite sides of
| the plane thereof, each-bucket aving curved
| entrance and exit edges, and a nozzle Situ-
ated between and. discharging against both

' .. . [ ¥OB
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represent the best embodiment thereof; but

I desire to have it understood that the appa-
ratus shown is only illustrative and that the

_ 1nvention can be carried out by other means.
to cover the opening into the groove in the:l -

The

What I claim as new, and ‘désire to secure

by Letters Patent of the United States, is—

b5 -

1, A bucket for a turbine, comprising a -

body portion having curved entrance and

2. A bucket for a tui'bine,- co.niprising a
body portion having curved entrance and

of-greater radius than that of the entrance.

_ urved entrance and 7
-exit edges, the curve of the exit edge being '1

3. A bucket for a turbine, comprising s -

exit, and the

‘the angle of exit. -

4. Ina turbine, the combination of a sup- -

port, with a plurality of buckets mounted
thereon, each bucket comprising a body por-
tion having curved entrance and exif _
the entrance edge bein,g shorter than that.of
the exit, the buckets

5. In a turbine, the combination of a Sup-

port, a plurality of buckets having curved .
-entrance and exit edges, and a shank for each

bucket that is mounted in the support, the

buckets being so. disposed on the support.

4

that -the ‘angle of entrance for the Afluid is

rows of buckets. = T
7. In a turbine, the combination of asup-'
posite sides ‘of

| et being’ cres- -
cent-shaped in' cross-section; with. curved en- -
france and exit edges, and a nozzle situated
between and discharging against both tows
of buckets, the discharge ends of the hozzle

| being curved to cprres[i)ond to the curvature.

the plane thereof, each.buc

" =

of the inlet edge of the buckets. =

8. In a turbine, the combination ‘of a suip-

‘body portion which is ‘crescent-shaped in
cross-section, with curved entrance and exit
. edges, the inlet edge being shorter than the
ngle of entrance greater than

5o
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edg‘es;’ -

eing so arranged on
| the support that the angle of entrance of the-
. adjacent walls of the inlet side
. ne. . . h r the angle on the exit side. |
- adjacent partitions, distance-pieces ‘17 areé |
provided. In Fig. 9 the nozzles and blades

e 9o
is greater than -

95
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1o

L5

port having a groove, buckets havihg cirved -~

rows which are situate
the plane of the support, _
buckets which are located in said-grodve;
means for securing the buckets in pl
nozzles concentric with said buckets.

-entrance and exit -edges ‘and arranged in
‘on opposite sides of
‘shanks for the -
Ve, Yz¢
place,and - -

]
r .
- "
-
. 0 "
] . )

9. In & turbine, the combination of a.cas-
ing having an internal shoulder, wheel-buck- -

ets, a partition supported by the
and a nozzle, carried by the
held between it and the shoulder.

shoulder

25
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ing h&viﬁg an internal shoulder, wheel-buck- | In witness whereof I have hereunto set my
‘ets, a partition supported by the %Oulder} a | hand this 15th day of November, 1905.
nozzle carried by the partition and compris- A TTT T T
" Ing an inner &ncr an outer member with por- | - KARL AI{I“QUIbT‘
tions between forming passages, the said | Witnesses: . _
outer member being held between the parti- KErNEsT HARKER,

tion and the shoulder, SmNEY GEO. WEBB.
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