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In modern steam turbine construction, the en-
deavor is to construet turbine units within as
small a space as possible and to obtain in such
turbines the highest possible power and efficiency.

With this in view, the internal construction of

such turbines, that is, the blade systems and the
parts cooperating therewith, have already been
improved to a considerable extent and in some
ingtances other parts of the turbine as well have
been improved in order to obtain still higher tur-
bine efficiencies.

In making such improvements, however, the
losses caused by the formation of eddies and
other factors in connection with the flow of
steam from the throttle valve or other control
apparatus to the turbine have not been proper-
ly considered. This is particularly true in the

cage of radial flow steam turbines having cen-

tral flow admission, that is, turbines of the ra-
dial type to which the entire steam supply to
the turbine is introduced at or adjacent to the
axis of rotation of the turbine.

In turbines of this type the steam supply pas-
sages have heretofore caused numerous abrupt
changes in direction of flow of the incoming
steam and the character of the steam passages
has been such as to cause considerable turbulence
in the steam flow. Both of these factors cause
considerable loss in the overall efficiency of the
turbine. Such losses have heretofore been con-
sidered more or less unavoidable because of the
difficulties connected with the distribution of the
steam to the blade system of the turbine from the
steam inlet passage or passages.

The present invention relates to the construc-

tion of steam inlets for sueh radial flow turbines

and has for its object the provision of means, by
which the steam is supplied:to the turbine with
as low losses as possible.

According to the invention, the steam inlet
is so constructed that the connections between
the various members for effecting the supply of
steam to the turbine, that is to say to the blade
system, are of stream-lined form.

Further characteristic features of the inven-

tion will hereinafter be more fully described with
reference to the accompanying drawings, forming
part of this specification.

Fig. 1 is a vertical section through the steam
inlet part of a radial flow turbine casing built in
according to the invention. Fig. 2 is a section
through the same steam inlet part, taken par-
allel with the axis of the turbine shafts on the
line 22 in Fig. 1, Fig. 1 being a section on the

line t—I1 in Fig. 2. Figs. 3 and 4 show sections’

(CL 253—16.5)

similar to Figs. 1 and 2, of a modified em-
bodiment of the invention, Fig. 3 being a section
on the line 3—3 in Fig. 4 and Fig. 4 being a
section on the line 4—4 in Fig. 3. Figs. 5 and 6
show similar sections of another modified em- 5
bodiment of the invention, Fig. 5 being a sec-
tion on the line 5—5 in Fig. 6 and Fig. 6 being

a section on the line 6—§ in Fig, 5. Fig. 7 is a
section through still a further modification of
the invention, being a section on line 7—7 in 19
Fig. 8, while Fig. 8 is a vertical section through

2 quarter of a turbine embodying the improve-
ments according to the invention and being a
section on the line 8—8 in Fig. 7. Figs. 9, 9a
and 9b are sections through details of the steam 15
inlet, Fig. %a being a sectionn on the line 8a—Sa
in Fig. 8, and Fig, 9b being a section on the line
8b—8b in Fig. 9. Fig. 10 is a section through a
part of a turbine embodying further modified de-
tails of the steam inlet according to the inven- 920
tion. Fig. 11 is a horizontal section through de-
tails shown in Fig. 10. Figs. 12 and 13 show
diagrammatically details of the steam inlet.

Referring to Figs. 1 and 2, | designates the
axis of rotation of the turbine, 2 the space in 25
the casing for the turbine shaft and the shaft
packing, and 3 an outlet conduit for steam leak-
ing out through said packing. 4 designates an
inlet chamber part of which is spiral in form and
which around its whole circumference is in com- 80
munication, by means of channels 5, with the
inner or first blade ring of the blade system,
as viewed in the direction of the flow of steam.
€ desighates the non-rotating part of a labyrinth
packing of the type used in Ljungstrom turbines 35
and more clearly shown in Figs. 8 and 10, said
packing being situated between the steam supply
device and the blade system.

The steam inlet chamber 4 is in communication,
by means of two steam supply conduits 7 and 40
8 with a steam throttle valve or like control de-
vice. The steam supply chamber §-is; according
to the principle of the invention, at § and 10 re-
spectively connected, by stream-line spaces, with
the steam supply conduits T and 8 respectively. 45
The walls of the jackets which form the steam’
supply chamber 4 are curved having a large ra-
dius of curvature, a partition i and i2 respec-
tively at each steam supply conduit assisting in
turning or spreading the steam from the con- 50
duits T and 8, respectively, into the chamber 4
with as small losses as possible. In order to fur-
ther maintain the losses as small as possible, the
supply chamber 4 is made in generally spiral form
in such manner-that its cross-sectichal area de- 55



10

15

20

25

30

35"

40

2

creases as the distance from the supply conduits 7
and 8 increases, the decrease in cross-sectional
area being proportioned in accordance with the
discharge of the steam from the supply chamber
to the blade system of the turbine.

The supply chamber 4 is in communication,
by means of a valve device I3, with chamber 14,
which is situated radially on the outside of the
supply chamber 4, whereby the steam may be led
over from the chamber 4 to the chamber 14, and
in this manner the steam is fed through open-
ings 15 in the labyrinth packing disk 6 to the
blade system at a place which, as viewed in the
direction of the flow of steam, is situated behind
the first blade ring.

When the turbine is operated under an over-
load the additional supply of steam to chamber
{4 is provided either by automatic or manual
control.

In Figs. 3 and 4 the same reference numerals
have been used for corresponding parts as In
Figs. 1 and 2.

In this case, the supply chamber 4 is con-
nected with a throttle valve or the like by means
of one supply conduit T only. The connection
between the supply conduit and the supply cham-
ber is of stream-lined form so that flow in the
supply chamber at the points § as well as the flow
from the conduit T is regular and free from tur-
bulence. In this form of apparatus a stream-
lined partition !l is provided to assist in divert-
ing the steam into the annular supply chamber
with minimum formation of eddies and turbu-
lence in the steam. The supply conduit T is weld-
ed to the outer wall of the supply chamber, and
curved walls (6 having relatively great radii of
curvature are provided close to the point at which
the conduit 7 joins the chamber. These curved
walls assist in securing smooth flow of steam. In
this form of apparatus, also, the inlet chamber
4 is connected by means of valve (3 with the
overload supply chamber (4,

In Figs. 5 and 6, the same reference numerals
are used for corresponding parts as in the pre-
ceding figures. The supply chamber 4 is, in this
embodiment, connected with the supply conduit
1 in such a manner that the steam entering
through this conduit 7T is caused to enter the
chamber in tangential direction and passes
through the chamber in the direction indicated
by the arrow 20. The supply chamber, as will
be seen from Fig. 3, is of generally spiral form,
the cross-sectional area'thereof decreasing pro-

- gressively as the distance from the inlet conduit
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‘1 increases. In order to cause the steam to enter

in this direction and with as small loss as pos-
sible, due to formation of eddies the supply cham-
ber 4 is, according to the invention, connected
in stream-line manner with the supply conduit
1 in such a manner that the channel walls form-
ing the connections between the supply conduit
1 and the supply chamber 4, have relatively great
radii of curvature. A partition or guiding blade
apparatus 11 is also provided in this case, to as-
sist in diverting the steam in the proper direc-
tion. The supply chamber 4 in this case is not
connected with the overload chamber 14 but is
in communication by means of a separate supply
conduit which in known manner supplies over-
load steam to the turbine through a separate
overload control.

In Figs. 7 and § the same reference numerals
have been used for corresponding parts as in the
preceding figures.

The turbine shaft 25 is connected, by means
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of bolts, directly to the remaining part of the
shaft of the turbine set. Swrounding the shaft
are arranged labyrinth packings 26 radially on
the inside of a steam supply chamber 4 which
has the form of a double spiral and is in com-
munication with two supply conduits T and 8
which are arranged in tangential relationship to
the direction of the spiral. The steam which in
the conduits 7 and 8 has the directicn as indi-
cated by the arrows 27 and 28, will only grad-
ually and without eddy formations be diverted in
following the form of the supply chamber having
the form of a spiral. The connection between
the supply chamber 4 and the supply conduits 7
and 8, thus, is arranged in such a manner that
the steam need not be subjected to any angular
alteration when passing through the same.
Through the opening 5 in or under the non-ro-
tating labyrinth packing disk §, the steam enters
a channel 39 passing through the rotating part
26a of the labyrinth packing 3! and through the
turbine disk 22, which is a built up structure com-
prising several parts. The channel 30 thus is
constituted by a plurality of holes of circular, el-
liptical or conical form situated beside one an-
other and preferably equi-distantly spaced apart
around the whole circumference of the turbine.
Also these holes 38 or the prolongations 23 thereof
which guide the steam towards the first blade
ring 34 of the blade system, are made of stream-
lined form so as to cause the least possible loss
due to turbulence in the fiow of steam. This sup-
ply apparatus 33 which as shown on a larger scale
in Figs. 9, 9¢ and 9b, comprises a plurality of
holes 36 situated beside each other and having
partition walls 37 between them, by means of
which the turbine disk 32 is supported. These
partition walls are of stream-lined form which
cause the least rossible resistance to the flow of
the steam. This is most clearly shown in Figs. 9¢
and 9b.

Also in this case, a valve is provided which,
when the turbine is subjected to overload, is
opened either automatically or manually, where-
by steam is fed into the overload chamber 14,
Fig. 7, wherefrom the steam passes through the
channels 14¢ and 15 and through the non-rotat-
ing part of the labyrinth packing 3¢ and there-
upon through an opening {5¢ in the rotating part

26a of the labyrinth packing and in the part 32 ¢

of the turbine disk, and finally into the blade
system of the turbine. The steam thus enters the
blade system in front of a blade ring 40 which,
as viewed in the direction of the flow of steam as
indicated by the arrow 41, is situated beyond the
blade ring 34 to which steam is fed from the sup-
ply chamber 4. The channel {5a, preferably also
the channel 5, consists of openings situated be-
side one another and of stream-lined form.

In Fig. 10 are again to be found the turbine
shaft 25 and the labyrinth packing 26 which in
this case is indicated only diagrammatically.
Radially on the outside of the packing 2§ is situ-
ated a supply chamber 4 (see also Fig. 11) which
is in communication, by means of two supply
conduits 7 and 8, with the throttle valve or the
like. Also in this case, the supply chamber 4
is of stream-lined form for effecting smooth flow
of steam to the first blade ring. In order to
facilitate the diversion of the steam, guide plates
41, 42 and 43, 44 respectively are provided, which
prevent the formation of eddies in the steam.
The steam channel § situated radially inside of
the non-rotating part 6 of the labyrinth packing
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81, is in communication with the channel 30
which extends through the rotating parts 26
and 32. This channel 38 consists of a plurality
of conically shaped openings 36 arranged beside
cne another in an annular part (see Figs. 12
and 13) and has, at the chamber 4 and at the
outlet to the first blade ring 34, stream-lined
form, so that the steam is conducted without
disturbance from the supply chamber 4 to the
first blade ring 34. The channels 36 passing
through the turbine disk 32, are separated from
each other by walls 37 which are of stream-lined
form for the purpose of obtaining the best pos-
sible flow of steam.

According to the invention, the steam thus is
fed to the first blade ring from the throttle valve
through channels and chambers in which the
resistance against the flow of the steam is very
small. Energy losses due to the steam passing
through these parts, are reduced in comparison
with those in earlier constructions in which the
supply chamber is constituted by an annular part
to which the supply conduit is fitted only for the
purpose of feeding steam into said chamber.

As distinguished from earlier constructions in
which the supply or admission chamber is merely
an annular channel to which steam is supplied
from the supply conduit without control of direc-
tion of its flow, the present invention provides

.means whereby the flow of motive fluid is directed

in a specific manner 5o as to produce a controlled
whirling or rotational flow before the motive fluid
leaves the admission chamber to flow to the inlet
space radially inside of the first ring of turbine
blades. In other words, before the motive fluid
is admitted to the blade system of the turbine
it is, in accordance with the present invention,
positively directed in a definite path of what may
he termed generally swirling flow which very sub-
stantially reduces the admission losses incurred
with the structures heretofore employed in which
motive fluid is admitted without being definitely
controlled in its path of flow.

In the forms of embodiment above described,

5 only the supply devices on one side of the tur-

bine have been describad, but obviously the above
statements also apply for the supply part on the
other side of the turbine which is built substan-
tially symmetrically with respect to a central
transverse plane.

What I claim is:—

1. In a radial fiow turbine, means for provid-
ing central full admission of steam to the turbine
comprising two spiral steam chambers extending
around the turbine shaft adjacent to the axis of
the turbine and on opposite sides thereof, each
of said chambers having an inlet opening and
having a cross sectional area progressively de-
creasing in the direction of steam flow away from
said opening and a steam supply conduit com-
municating in tangential direction with each of
said chambers through said openings.

2. In a radial flow elastic fluid turbine, a cen-
tral admission chamber for motive fluid situated
within the turbine casing in a plane transverse
to the axis of rotation of the turbine and adapted
to receive motive fluid from the exterior of said
casing and to discharge the same with an axial
component of flow through a turbine rotor to the
blade system of the turbine, and a channel for
conducting motive fluid inwardly of the casing to
said chamber, and means comprising the walls of
said chamber and of said channel adjacent to the
inlet of the chamber for imparting to the motive
fluid in said chamber rotational flow in said plane

3
without abrupt change in direction from its line
of inward flow through said channel.

3. In a radial flow elastic fluid turbine, a cen-
tral admission chamber for motive fluid situated
within the turbine casing in a plane transverse
to the axis of rotation of the turbine and adapted
to. receive motive fluid from the exterior of said
casing and to discharge the same with an axial
component of flow through a turbine rotor to the
blade system of the turbine, a channel for con-
ducting motive fluid inwardly of the casing from
the periphery thereof to said chamber, and means
comprising the walls of said chamber and of said
channel adjacent to the inlet of the chamber
providing a passage arranged to impart rotational
flow in the same direction to all of the motive
fluid admitted to said chamber.

4. In a radial flow elastic fiuid turbine, a cen-
tral admission chamber for motive fluid situated
within the turbine casing in a plane transverse
to the axis of rotation of the turbine and adapted
to receive motive fluid from the peripheral ex-
terior of said casing and to discharge the same
with an axial component of flow through a tur-
bine rotor to the blade system of the turbine, and
means providing a passage for conducting motive
fluid inwardly of the casing and for delivering
it tangentially of said chamber, whereby to im-
part rotational flow to the motive fluid in the
chamber.

5. In a radial flow elastic fluid turbine, a cen-
tral admission chamber for motive fluid situated
within the turbine casing in a plane transverse to
the axis of rotation of the turbine and adapted
to receive motive fiuid from the exterior of said
casing and to discharge the same with an axial
component of flow through a turkine rotor to the
blade system of the turbine, said chamber having
an outer wall curved eccentrically with respect
to said axis, and means providing a channel hav-
ing surface for directing motive fluid to said
chamber at the inlet thereof with a tangential
component of flow whereby to cause all of the
motive fluid admitted to the chamber to flow ro-
tationally therein in the same direction.

6. In a radial flow elastic fluid turbine, a cen-
tral admission chamber for motive fluid situated
within the turbine casing in a plane transverse to
the axis of rotation of the turbine and adapted
to receive motive fluid from the exterior of said
casing and to discharge the same with an axial
component of flow through a turbine rotor to the
blade system of the turbine, and means for ad-
mitting motive fluid tangentially of said cham-
ber to cause the rotational flow thereof within
the chamber, said chamber diminishing in cross-
sectional area in the dirvection of flow of the mo-
tive fluid.

7. In a radial flow elastic fluid turbine, a cen-
tral admission chamber for motive fluid situated
within the turbine casing in a plane transverse
to the axis of rotation of the turbine and adapted
to receive motive fluid from the exterior of said
casing and to discharge the same with an axial
component of flow through a turbine rotor to the
blade system of the turbine, and means for ad-
mitting motive fluid in generally tangential di-
rection to said chamber to cause rotational flow
thereof within the chamber, said chamber being
of spiral form and of diminishing cross-sectional
area in the direction of flow of the motive fluid.

8. In a radial flow elastiz fluid turbine, a rotor
comprising a shaft portion and a disc-like portion,
said rotor having a plurality of openings therein
providing communication between axially oppo-
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site sides of the rotor, a casing, a central admis-
sion chamber for motive fluid situated within the
casing axially to one side of said rofor and in a
plane transverse to the axis of rotation, said
chamber having an outlet in communication with
said openings and means for conducting motive
fluid to the chamber from the exterior of the
casing and for directing the motive fluid tan-
gentially into the chamber whereby to cause ro-
tational movement of the fluid in the chamber.

9. In a radial fiow eiastic fluid turbine, a rotor
comprising a shaft portion and a disc-like portion,
said rotor having a plurality of openings therein
providing communication between the axially op-
posite sides of the rotor, a casing, a central admis-
sion chamber for motive fluid situated within the
casing axially to cne side of said rotor and in a
plane transverse to the axis of rotation, said

chamber having an outlet in communication with-

said openings, and means for conducting motive
fluid to the chamber from the exterior of the cas-
ing and for directing the motive fluid into the
chamber in a direction having a tangential com-
ponent of flow whereby to cause rotational
movement in one direction of all of the fluid in
the chamber.

10. In a radial flow elastic fluid turbine, a
rotor comprising a shaft portion and a disc-like
portion, said rotor having a plurality of openings
therein providing communication ketween axially
opposite sides of the rotor, a casing, means pro-
viding a central admission chamber for motive
fluid situated within the casing axially to one side
of said rotor in a plane transverse to the axis of
rotation and having an outlet in communication
with said openings, and means providing one or
more channels for conducting motive fluid in-
wardly of the casing to said chamber, said means
comprising stationary fluid guiding surface ar-
ranged to cause rotational flow in the same direc-
tion of all of the motive fluid admitted to the
chamber.

11. In a radial flow elastic fluid turbine, a ro-
tor comprising a shaft portion and a disc-like
portion, said rotor having a plurality of openings
therein providing communication between axially
opposite sides of the rotor, a casing, a central
admissicn chamber for motive fiuid situated with-
in the cacing axiaily to one side of said rotor in
a plane transverse to the axis of rotation and
having an outlet in communication with said
openings, and means providing a passage for
admitting motive fuid to said chamber tangen-
tially thereoi.

12. In a radial flow elastic fiuid turbine, a rotor
comprising a shafi portion and a disc-like por-
tien, said rotor having a plurality of circumfer-
entially spaced openings therein providing com-
munication betwesn axially opposite sides of the
rotor, a casing, means providing a central admis-
sion chamber for motive fluid situated within the
casing axially tc one side of said rotor in a plane
transverse to the axis of rotation and having a cir-
cumferentially extending outlet in communica-
tion with said openings, and means providing one

2,023,489

or more chantiels for conducting motive fluid
inwardly of the casing to said chamber, said
means comprising stationary fluid guiding sur-
face arranged to cause rotational flow in the
same direction of all of the motive fluid admitted
to the chamber and said chamber being of di-
minishing cross-sectional area in the direction
of said flow.

13. In a radial flow elastic fluid turbine, a rotor
comprising a shaft portion and a disc-like por-

tion, said rotor having a plurality of circumfer- .

entially spaced openings therein providing com-
munication between axially opposite sides of the
rotor, a casing, means providing a central admis-
sion chamber for motive fluid situated within the
casing axially to one side of said rotor in a plane
transverse to the axis of rotation and having an
outlet in communication with said openings, and
means providing one or more channels for con-
ducting motive fiuid inwardly of the casing to said
chamber, said means comprising stationary fluid
guiding surface arranged to cause rotational flow
in the same direction of all of the motive fluid
admitted to the chamber, said openings flaring
cutwardly at the ends cominunicating with said
chamber.

14, In a radial flow elastic fluid turbine, a rotor
comprising a shaft portion and a_ disc-like por-
tion, said disc-like portion having a plurality of
circumferentially spaced, axially extending open-
ings thersin providing communication between
the axially opposite sides of the rotor, a casing,
means providing a central admission chamber for
motive fluid situated within the casing axially to
one side of said rotor and in a plane transverse
to the axis of rotation, said chamber having an
outlet in communication with said openings,
means providing one or more channels for con-
ducting motive fluid inwardly of the casing to
said chamber said means comprising stationary
fluid guiding surface arranged to cause rotational
flow of motive fluid in the chamber, and curved
means on said rotor at the discharge ends of said
openings for directing the motive fluid radially
outwardly to the blade system of the turbine.

15. In a radial flow elastic fluid turbine, a rotor
comprising a shaft portion and a disc-like por-
tion, said rotor having a plurality of openings
therein providing communication between axially
opposite sides of the rctor, a casing, means pro-
viding a central admission chamber for motive
fluid situated within the casing axially to one side
of said rotor in a plane transverse to the axis of
rotation and a channel for conducting motive
fluid from the exterior of the casing inwardly to
said admission chamber, said chamber having an
outlet in communication with the cpenings in said
rotor, and said means including stationary fiuid
guiding surface arranged to gradually alter the
direction of flow of motive fluid in its path of fiow
through said means to said outlet so as to produce
g rotational component of flow in said plane at
said outlet.
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