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5.Claims.

“The- present ‘invention -relates to elastic fluid
turbines ‘comprising a-rotor ‘with a plurality. of
bucket wheels disposed in a casing and a plurality
of diaphragms supported on-the casing and asso-
ciated with the bucket wheels to conduct elastic
fluid thereto. ‘Each bucket -wheel usually has a
disk or supporting member and a row of buckets
secured thereto “and forming bucket passages
between them. During operation'elastidﬁui‘t;l‘is

directed by the diaphragms into the passages

formed between adjacent buckets of ‘the whieels
whereby "part of its ‘energy is ‘converted 'into
mechanical energy and imparted to the wheel.
In -order to increase the efficiency of turbines it
is'the practice to provide each bucket wheel with
a shroudband connecting the tips of the buckets
and having asealing edge in cooperative relation
with the outer ring of a diaphragm to reduce
bucket tip losses, that is, leakage of fluid around
the tips of the buckets. R ;
" The object: of my invention ‘is to provide an
improved ‘construction and arrangement of elas-
tic “Auid turbines of the Kind described above
whereby loss ‘due to leakage of - elastic fluid
around the tips of the buckets is further reduced.
This is accomplished in accordance ‘with my
invention by the provision of " sealing means
which. in a preferred embodiment ‘comprises a
plurality of .overlapping flexible sealing strips
having portions secured to the outer ends of the
buckets or to the shroudband and other portions
with.a sealing edge in cooperative relation with
an adjacent stationary member such as a dia-

phragm and arranged to be forced outward. to-

wards. such member by the action of centrifugal
force. An arrangement of this kind offers in-
creasing resistance to flow: of leakage fluid with
increase in speed of the turbine. This is particu-
larly desirable because of the increasing tendency
for leakage with increasing speed.

Tor a-better understanding of what I believe to
be novel and my invention, attention is directed
to the following description and the -claims
appended thereto in connection with the accom-
panying drawing.

_In ‘the drawing Fig. 1 illustrates a sectional
view, partly broken 'away, : of an elastic fluid
turbine emboedying my invention; Fig. 2 is a view
along lines 2—2 of Fig. 1; TFig. 3 is an enlarged
perspective view of a-part of Figs. 1 and 2; and
. Pig. 4 illustrates a modification according to my
invention.

The elastic fiuid turbine as shown in the draw-
ing has a casing 108. A rotor with a bucket wheel
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{1-having 2 row of Buckets 12is disposed'in the
cdsing. - Diaphragms ‘13 arid 14 ‘are provided on
each side ‘of the bucket wheel 1 I and supported
on the casing 10.” Edch diaphragm has a Tow of
pattitions 18 ~secured between an” inner ‘disk "6
and an’outer ring 1T and forming g plurality of
nozzles betweer thiem. ‘During operation elastic
fluid -is* dirécted by ‘the “fiozzles formed between
the_‘pa)i‘titions" 1510 thig . passages defined between
the bitckets 127 and "dis ¢hareed from the latter to
the nozzlesof the digphragm 14,

“Egeh bucket 12 “'ha’s’.’anf' cuter” portion” With -a
tenon 18. " Ashroudband 19~ is secured to "the
terions ‘18 to cotifine ‘the ‘elastic fluid” within ‘the
passages “formed between “the “buckets. The
shroudband 19, as shéwn in the present example,
niay be providet with & sealing'edege’ 20 in proxXim-
ity to ‘the outer iing T “of the diaphriagm "3 'to
reduce leakage of flaid discharged from the dia-
phirggm ‘i3 “around ‘the ‘outer ~surface “of  the
shroudband ‘19-or, “from “ahother” viewpoint, to
réduce the bypassing of “fluid between the “dia-
phragms ‘3 ‘and "4 around the- guter portion of
the bucket wheel 11, )

As'a further meéans to reduce 1eakdge of fuid
around the "buCket“ “Wwheel, thaﬁ ~ig,; to reduce’ tip
loss, I providé "iri. dccordance with my invention
flexible sedling visans secured to the outer por-
tion of the ‘bucket wheel in cooperative relation
with ‘an ‘adjacent stationary Hiember ‘and offer-
ing increased resistance.to flow of leakage fluid
in response “toincreasing Tturbine-speed. -This
segling means in a’ preferred “eitibodiiniént, .as
shown' in “the "drawing,. Comprises’ 5 plurality-of
overlapping “sealinig “strips 21 preferably made
from a soft metal.” “Each sedling stiip has a por-
tion 22 engaging the otiter sufface of the shroud-
band-19 and secured to a.tenon (8 by & weld 23.
Each “sealing” strip ‘21" has ‘another. portion ' 24
WhiCh“'is' “inélined toward a radial plane Of the
b_iicket‘ Ywheel, that ‘i§, towards the plane of _.rota-
tion. of the wheel; ‘and has.a sedling €dge*25 in
proxiniity to.a stationary member.

“In.the présent example. the outer Fings of the
diaphiagms have “gnnular projections “ 267 sur-
rounding”the bucket wheel and forming a ihois-
ture=eollgcting groove or grooves 21. - The seal-
ing “edges 25 of “the stiips 21 are ‘grranged in
cooperative rélation “with the inner eylindrical
sealing surface of the projection 27 on’the outer
digphragm Ting I1. “Dufing “operation centrif-
ugal action forces the portions 24 of the sealing
strips outward in radial direction whereby the
sealing edges 25 are brought closer to the cylin-
drical sealing surface on the projection 27 and
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therefore offer an increased resistance to flow of
leakage around the bucket wheel.

The arrangement shown in Fig. 4 comprises a
turbine casing 30 and a diaphragm 31 with an
outer ring 32 supported on the casing, A bucket
wheel 33 is cooperatively associated with the dia-
phragm 31 and has a plurality of buckets 34 with
outer ends connected by a shroudband 35. In
order to reduce leakage of fluid around the outer
surface of the shroudband 35, that is, around the
tips of the buckets, especially at high turbine
speed, a sealing strip 36 is provided. This strip
has an inner portion securely fastened to the

shroudband 35 by a weld 31. An outer portion’

of the sealing strip has a sealing edge 38 adjacent
a sealing surface 39 formed by the casing 30,
The sealing strip has a circumferentially corru-
gated portion 49. This portion permits the strip
to be expanded radially at high speed by the
action of centrifugal force whereby the clearance
formed between the sealing edge 38 and the seal-
ing surface 39 is reduced with increasing speed.

The invention is.especially important in con-
hection with reaction turbine blading. The re-
action which exists in a given stage increases with
increasing speed. This increasing reaction causes
an increasing pressure drop across the buckets
and therefore an increased tendency of the elastic
fiuid to bypass the bucket wheel because the pres-
sure drop across the bucket also exists between
the inlet and outlet edges of the shroudband, that
is, across the tips of the buckets. The centrifugal
sealing device as described above has the advan-
tage of sealing the space between the tips of the
buckets and the adjacent stationary elements at
high speeds. The sealing device forms a small
clearance at high speed and g larger clearance at
low spseds. This large clearance at low speed is
desirable especially in the case of turbines which

are. frequently shut down because with a large

clearance any deflection due to non-uniform cool-
ing or heating of the rotor will not permit of
rubbing between the rotor and the stationary
elements during the starting operation.

‘Having described the method of operation of
my invention, together with the apparatus which

I now consider to represent the best embodiment’

thereof, I desire to have it understood that the
2pparatus shown is only illustrative and that the
invention may be carried out by other means.

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

1. Elastic fluid turbine comprising a casing
member, a diaphragm member disposed within
and supported on the casing member and form-
ing an inner cylindrical sealing surface, a rotor
having a bucket wheel with a row of buckets co-
Operatively associated with the diaphragm mem-
ber, and sealing means to reduce leakage of fluid
around the tips of the buckets, said sealing means
comprising a plurality of sealing strips each hav-
ing a portion secured to an outer portion of the
bucket wheel and a flexible portion inclined to
the radial plane of the bucket and with an outer
sealing edge in proximity to said sealing surface.

2. Elastic fluid turbine comprising a casing
member, a rotor with a bucket wheel having a
plurality of buckets disposed within the casing
member, d:aphragm members on opposite sides of
the bucket wheel and supported on the casing
member, and sealing means to reduce leakage
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between the diaphragm members around the
outer tips of the buckets comprising a plurality
of overlapping sealing strips secured to outer por-
tions of the bucket wheel, one of the diaphragm
members having a lateral projection concentri-
cally surrounding the strips, each strip having a
flexible portion with a sealing edge in cooperative
relation with the projection and arranged to be
forced outward towards the projection by the
action of centrifugal force to increase the re-
sistance to leakage flow with increasing speed of
the bucket wheel.

3. Elastic fluid turbine comprising a casing, a
rotor with a row of buckets disposed within the
casing, a diaphragm on each side of the buckets
and having a cylindrical projection surrounding
the buckets and forming a moisture-collecting
groove, and sealing means to reduce leakage of
elastic fluid around the tips of the buckets com-
prising a- shroudband secured to the tips of the
buckets and having a sealing edge in proximity
to a diaphragm and a blurality of circumferen-
tially spaced overlapping sealing strips located
concentrically within the projection, each strip
having a portion secured to the shroudband and
another flexible portion inclined towards the
plane of rotation of the buckets and with a seal-
ing edge in cooperative relation with the inner
cylindrical surface of the projection, said other
portion being arranged to be forced outward to-
wards the cylindrical surface by the action of
centrifugal foree to offer an increasing resistance’
to leakage flow with increasing speed.

4. Elastic fluid turbine comprising a casing
member, a diaphragm member supported on the
casing member, the diaphragm member having
a lateral annular projection forming a cylindrical
sealing surface, a bucket wheel having a row of.
buckets disposed within the casing member snd
cooperatively associated with the diaphragm

tips of the buckets comprising a sealing strip se-
cured to the outer portion of the bucket wheel
and having a portion with a sealing edge in prox-
imity to and surrounded by said sealing surface,

- said portion being circumferentially corrugated to

cause the sealing edge to be forced closer to the
sealing surface at high turbine speed. '

5. Elastic fluid turbine comprising a casing, a
diaphragm having an outer ring with a cylindri-
cal projection supported on the casing, a bucket
wheel with a row of buckets disposed within the
casing and arranged to receive elastic fluid from
the diaphragm, and means to reduce leakage of
fiuid around the tips of the buckets comprising
a shroudband attached to the tips of the buckets
and having a sealing edge in close proximity to
said ring and a plurality of sealing strips, each
strip having a portion engaging the shroudband
and secured to an outer portion of a bucket and
another flexible portion concentrically surround-
ed by said projection and inclined towards the
plane of rotation with g szaling edge in proximity
to the inner surface of the cylindrical projection,
said other portion being flexible and adapted to
be forced cutward with increasing speed towards
said cylindrical sealing surface in order to in-
crease the restriction to leakage flow around the
tibs of the buckets with increasing speed of the
turbine.
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