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My invention relates to an elastic fluid tur-
bine, more particularly to a turbine having a
dummy piston and having a -plurality of nozzle
segments in its first stage, and it has for an

+object to-provide an improved structure.

A particular object of the invention is to pro-
vide annularly uniform heating of the admission
or high pressure end of the casing, particularly
the portion that is in sealing relation with the
dummy piston of the rotor, so as to avoid or
minimize distortions due to unequal heating and
the difficulties arising therefrom,

A further object.is to provide uniform heating
of the abutting portions of ‘the casing which
constitute partitions bhetween different nozzle
chambers.

In accordance with my-invention, the turbine
casing is formed to provide an annular steam
belt ‘or-passage in communication with the pri-
mary nozzle segment, so as to provide annularly

uniform ‘heating as long as motive fluid is ad-
mitted to turbine. The portion of the casing in
sealing: relation with the dummy piston and on
which dummy packing -elements are usually
mounted preferably constitutes-one wall of such

annular passage, so that - said portion is uni-
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formly heated and expanded, thereby preserving
the proper clearance between the dummy pack-
ing elements carried thereby and the dummy: pis~
ton .of -the rotor.

The above recited -and other obJects are ef-
fected by my invention as will be apparent -from
the :following - description and claims taken in
connection with the accompanying drawings
forming a part-of this application, in which:

Fig. 1:is a longitudinal section of the high pres-
sure or admission end of a turbine embodying
my invention; and

Figs. 2 and 3 are transverse sections on ‘the
lines II—II and III—IIT of Fig. 1, respectively.

Referring now to the drawings in detail, I
show a turbine having a casing -10-and a rotor
f1. 'The casing is divided on the horizontal plane
of the turbine axis, forming a base 10g and a
cover 10b. 'The turbine is of the combination
“impulse-reaction type, being provided with: an
initial impulse stage 12 and a number of reaction
stages 8. The rotor is formed with dummy
pistons 14 and #5 for the purpose of .balancing
the end thrust imposed by the  -reaction stages
13. The casing is formed with cylindrical wall
portions 16 and 1T encompassing the dummy pis-
tons -14 and 15, respectively, and arranged in
sealing relation therewith; which. sealing relation
may be provided in any. suitable manner, as by

1937, Serial No. 169,768
(CL 253—39)

packing or sealing elements i8 and 19 carried
by the cylindrical wall portions -and’ the dummy
pistons, respectively, -and providing sealing of
either the radial clearance or axial clearance type.
The -use of dummy pistons for balancing end
thrust is well known in the art and need not be
further described herein, the present invention
dealing with the problem of prov1d1ng uniform
heating and expansion -of .the cylindrical wall
portions-to maintain the proper sealing relation.

In the present embodiment, the cyhndrlcal
wall portions 16 and T are formed mtegral]y
with the casing 10." The wall portion 16 is con-
nected directly to the end wail or dlaphragm 2I
adjacent ends of the wall portions 16-and T
are connected by a wall portion or d1aphragm 22
lying in a plane normal to the axis of the turbine,
and the other end of the cylindrical wall portion
i1 is connected to the outer or tubular wall 28 of
the casing by a wall or dlaphragm 24 lymg in a
plane normal to the axis of the turbine.

The impulse stage -12 includes a plurality of
nozzle segments which -are mounted on the wall
or diaphragm 24, the primary, secondary, ter-
tiary, quaternary, quintary nozzle segments being
designated at 25 to 29, respectively. The im-
pulse stage -also - includes two -rows -of movmg
blades and one row of stationary blades as is
well understood in the art.

A steam chest 31 is DPreferably formed inte-
grally with the casing-10. and contains governing
or regulating valves exténding in a row trans-
vérsely of the turbine axis, the valves ‘32 to 36
thereof controlling the adnussmn of motive fluid
to the nozzle segments 25 to 29, respectively.

The space between the wall portions or dia-
phragms 22 and 24 is divided by wall or parti-
tion portions 42 ard ‘43, into nozzle chamibers
44 to 48 comiiunicating with the nozzle seg-
ments 25 to 29, respectively. "The wall partition
portions 43 of the base and the ¢over are disposed
in abutting relation alorg the’ plane “of  division,
as shown in Fig, 3, and are formed with register-
ing drifices 43a providing restricted flow of high
temperature motive fluid from the primary noz-
zle chamber 44 to the quaternary and quintary
nozzle segménts 41 and 48,

The ‘nozzle chambeérs 45 to 48 have upwardly
extending portions 45¢ to 48¢ with which "the
valves 33 to 36, respectively, communicate, the
upwardly extending portions and the valves being
in the normal transverse Zone of such mnozzle
chambers.

The. primary nozzle chamber 44, which éxtends
throughout the base between the wall or parti-
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2
tion portions 43 thereof and is located in said
transverse zone, as shown in Fig. 3, is connected
to the primary valve 32 by an annular steam belt
or passage 49 and a passage 51 connecting the
top thereof with the valve 32. The annular pas-

- sage 49 is disposed in a normal transverse zone
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“thereof.

at the side of said first zone remote from the
nozzle segments or at the outer end of the tur-
bine and it is formed by integral wall portions of
the casing, including end wall diaphragm 2{, the
cylindrical wall portion 16 and a wall portion
or diaphragm 52 separating the same from the
nozzle chambers 45 to 48 in the cover. 'The
passage 49 opens into the primary nozzle cham-
ber 44, as shown in Fig. 1, throughout the length
of said chamber. Since the passage 49 is in a
zone disposed laterally of that of the nozzle
chambers and of the valves, the passage 5f is
inclined to bring its upper end into the nozzle
chamber zone with the result that its valve 32
may be arranged in the latter zone and therefore
in line with the other valves.

The valve 83 controls flow of steam through a
passage 54 for by-passing the impulse stage, and
a valve 55 controls flow of steam through a pas-
sage 56 for by-passing both the impulse stage
and a number of reaction stages at the high
pressure end, the by-pass passages being suit-
ably arranged for this purpose and having their
inlet ends in the nozzle chamber zone so that
their valves may be located in that zone.

The governing or regulating valves, including
the by-pass valves, are of the plug or poppet
type, and are actuated by a vertically movable
horizontal bar 51. Bach valve includes a stem
58 extending loosely through the bar 57 and
having nuts 59 screw threaded on the upper end
thereof. 'The nuts 59 of the valves 32 to 38, 53
and 55 are adjusted at successively higher posi-
tions, so that, as the bar 97 is raised they are
successively engaged, thereby providing succes-
sive opening of the valves upon upward move-
ment of the bar. Upon downward movement of
the bar the valves are closed in the reverse order.
The bar 57 is adapted to be raised or lowered
through rods 6! by any suitable governor con-
trolled valve operating mechanism (not shown)
as is well-known in the art.

Operation

The turbine operates in the conventional way.
Motive fluid, preferably steam, is supplied to the
steam chest and the flow thereof is controlled
by the valves to the respective nozzle segments.

In bringing the turbine up to speed from shut-
down, it is desirable to adjust the valve operat-
ing mechanism, in a suitable manner which
forms no part of the present invention, to a po-
sition in which only the primary valve 32 is
open, as shown in Figures 2 and 3. In this posi-
tion, steam flows from the valve 32 through the
passage 51, the annular passage 49 and the pri-
mary nozzle chamber 44 to the primary nozzle
segment 25 and then through the several stages
of the turbine.

The steam flowing through the annular pas-
sage 49 flows in direct contact with the periphery
of the cylindrical wall portion 16, thereby assur-
ing uniform heating and expansion thereof, and
avoiding distortions, either radial or axial that
might be caused by uneven heating.

The cylindrical wall portion {7 is also heated
to a sufficiently uniform extent in the present
embodiment, to avoid objectionable distortion
The part of the cylindrical wall por-
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tion (7 contained in the base 18a is heated by
contact with the steam in the primary nozzle
chamber 44. Steam from the primary nozzle
chamber 44 also flows through the orifices 43a
to the quaternary and quintary nozzle chambers
47 and 48, so that the parts of the wall portion
{T extending along the latter chambers are simi-
larly heated. The part of the cylindrical wall por-
tion 17 extending along the secondary and tertiary
nozzle chambers 45 and 46 is sufficiently heated
by conduction of heat from other parts of said
wall portion and also by conduction of heat from
other heated wall portions through the walls or
diaphragms 22 and 24.

The orifices 43a serve another important pur-
pose, namely, to heat the wall or partition por-
tions 43 carried by the cover 10b to substantially
the same temperature as the wall or partition
portions 43 carried by the base 10a, so that the
proper alignment of the wall portions 43 is
maintained.

After the turbine has been brought up to speed
and placed under load, the flow of steam is con-
trolled by the several governing or regulating
valves. At low load, only the primary valve 32
is opened. As the load increases valves 33 to
36 are successively opened until steam is supplied
to all of the nozzle segments. Upon further in-
crease in load, the valves 53 and 55 are suc-
cessively opened in which case the impulse stage
is by-passed. The flow of steam through the
nozzle segments is greatly diminished but the
temperature thereof is not reduced since the
pressure of the motive fluid is as high or higher
than with the valves 53 and 55 closed. Thus, the
high pressure end structure of the casing is
maintained at stbstantially uniform tempera-
ture under such conditions.

From the above description, it will be seen that
I have provided a high pressure end structure
for a turbine casing wherein the several parts
are not only uniformly heated as soon as motive
fluid is admitted to the turbine, thereby main-
taining proper alignment and sealing clearances
and avoiding distortions and the difficulties aris-
ing therefrom, but wherein such parts contribute
to produce a structure having a greater degree
of symmetry and- uniformity of wall thickness
with the result that irregularities in expansion
and contraction are avoided. These advantages
make the structure particularly desirable in deal-
ing with high temperatures.

‘While I have shown my invention in but one
form, it will be obvious to those skilled in the art
that it is not so limited but is susceptible of var-
ious changes and modifications without depart-
ing from the spirit thereof, and I desire, there-
fore, that only such limitations shall be placed
thereupon as are imposed by the prior art or as
are specifically set forth in the appended claims.

What I claim is:

1. An elastic fluid turbine, a casing having a
plurality of nozzle segments, a rotor having a
dummy piston and disposed in the casing, means
providing an annular passage for conveying mo-
tive fluid to one of said nozzle segments, one wall
of said passage means being arranged in sealing
relation with said dummy piston, whereby said
one wall is heated by the motive fluid in said
passage and expands uniformly to maintain
proper sealing relation with said dummy piston.

2. In an elastic fluid turbine, a casing having
a plurality of nozzle segments, a plurality of
valves for controlling the admission of motive
fiuid to the nozzle segments, respectively, means
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for operating sdid valves ‘and arranged to open
dne of ‘'said valves before the others upon valves
opening moverment, a ‘rotor having a 'dummy pis-
toh'and disposed in said'casing, mesans ‘providing
an ‘annular ‘passdge for conveying motive fluid
from said ‘one valve to ohe of sdid nozzle seg-
metits and including an annular part arranged
in sealing relation to said dumimy piston, whereby
said annular part:is Heated by the motive fluid
flowing in-said .passage and expands uniformly,
annularly, as long as motive fluid is -admitted to
the turbine. :

3. In an elastic fluid turbine, a casing, a rotor
having a dummy piston and disposed in the cas-
ing, an 'annular part -in the casing arranged in
sealing relation with the dummy piston, a -plu-
rality of nozzle segrments mounted in-the casing,
valves for ‘controlling the flow of motive fluid
to said nozzle segments, respectively, means pro-
viding - an @nnular passage for conveying mo-
tive fluid from: one of said-valves to its associated
nozzle segment in contact with said annular part,
whereby the latter is uniformly heated by the
motive fluid ‘flowing in the annular passage to

preserve proper sealing relation with the dummy -

piston. ]

4, In an elastic fluid turbine, a rotor having
a dummy piston, a ecasing for the rotor having
a part in sealing relation with the dummy pis-
ton, said casing having a plurality of nozzle seg-
ments including a primary nozzle segment, a
plurality of valves for controlling the admission
of motive fluid to the respective nozzle segments,
respectively, said casing being formed to provide
a passage connecting the primary nozzle seg-
ment with its valves, said passage extending an-
nularly about the axis of the turbine, said dummy
sealing part constituting a wall of said passage,
whereby the same is heated and expands annu-
larly uniformly to provide proper sealing rela-
tion as long as motive fluid is admitted to the tur-
bine.

5. In an elastic fluid turbine, the combination
of a casing, a rotor mounted therein and having
o dummy piston, said casing having an annular
part arranged in sealing relation to said dummy
piston, primary and secondary nozzle segments in
the casing, primary and secondary valves for con-
trolling the supply of motive fiuid to said primary
and secondary nozzle segments, respectively,
means for opening said primary and secondary
valves successively in the order named, said cas-
ing having first and second passages connecting
said primary and secondary valves with said pri-
mary and secondary nozzle segments, respectively,
said first passage being arranged to provide mo-
tive fluid in contact with said annular part
throughout the circumference thereof.

6. In an elastic fluid turbine, the combination
of a rotor having a dummy piston, a casing, a
hozzle chamber structure carried by the casing,
o plurality of nozzle segments including a pri-
mary nozzle segment mounted on said nozzle
chamber structure, said nozzle chamber struc-
ture being formed to provide nozzle chambers or
motive fiuid supply passages for the nozzle seg-

. ments, the passage for the primary nozzle seg-
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ment extending annularly about the turbine axis
and including one wall that is arranged in seal-
ing relation to said dummy piston, whereby said
ocne wall is uniformly heated to maintain proper
sealing relation as long as motive fluid is sup-
plied to the turbine.

7. In an elastic fluid turbine, the combination
of a rotor having a dummy piston, a casing hav-

3

ing a .plurality -of nozzle:segments, sald :casing
having ‘integral wall portions forming motive
fluid ssupply -passages for said nozzle segments,
respectively, said nozzle segments being mount~
ed on-oneof said wall portions, another of said
wall portions being of cylindrical form -and dis-
posed gbout said dummy piston in sealing -rela-
tion therewith, and one of said fluid supply pas-
sages extending about the periphery of said cy-
lindrical ‘wall and conveying motive fluid in con-
tact therewith to provide uniform heéating and
expansion of said cylindrical wall.

8. In an elastic fluid turbine, the conibination
of a rotor having a dummy piston, a casing hav-
ing ‘& plurality of nozzle segments, said- casing
having ‘integral wall portions forming motive
fluid supply passages for said nozzle segments,
respectively, said nozzle segments being mounted
on one “of ‘said “wall ‘portions, another of said
wall portions being of cylindrical form and dis-
posed about said dummy piston in sealing rela-
tion therewith, and one of said fluid supply pas-
sages extending about the periphery of said cy-
lindrical wall portion and conveying motive fiuid
in contact therewith to provide uniform heating
and:expansion ‘of ‘said cylindrical -wall ;portion.

9, In an elastic fluid turbine, a plurality of
nozzle groups including a primary nozzle group,
a casing having a high-pressure end carrying
the nozzle groups and providing chambers for
the latter, said high-pressure end of the casing
having passages for supplying steam to the
chambers, the passage for the primary nozzle
group including a portion extending entirely
around the circumference of said end and off-
set laterally of said chambers, and valves for
said passages including a primary valve for the
primary nozzle group passage.

10. In an elastic fluid turbine, a plurality of
nozzle groups including a primary nozzle group, a
casing having a high-pressure end carrying the
nozzle groups and providing chambers for the
latter, said high-pressure end of the casing hav-
ing passages for supplying steam to the cham-
bers, the passage for the primary nozzle group
including a portion extending entirely around
the circumference of said end and offset later-
ally of said chambers, a steam chest and valves
therein for saild passages including a primary
valve for the primary nozzle group passage.

11. In an axial-flow elastic fluid turbine, a
casing; a rotor; blading including an initial row
of impulse blades; said casing having an end
structure extending radially inward with re-
spect to the impulse blades; said end structure
having a wall disposed substantially parallel to
the plane of the inlet edges of the initial row
of blades, having a plurality of nozzle chambers
distributed circumferentially and in substantial-
ly the same axial zone, and having steam sup-
ply passages for the nozzle chambers, said sup-
ply passages including a belt passage arranged
in the axial zone of the structure at the side
of the first zone remote from the blading and
said wall forming a part of the enclosure for
each nozzle chamber and having arcuate steam
discharge openings for the chambers; nozzle seg-
ments for said openings; means including valves
for supplying steam to the respective passages;
and means for operating said valves so that the
valve for the belt passage is open whenever the
turbine is in operation.

12, In an elastic fluid turbine, a rotor includ-
ing a circumferentially-extending sealing sur-
face, a casing for the rotor and including an an-
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nular structure provided with a plurality of cir-
cumferentially-distributed nozzle segments, said
structure having passages for supplying steam
to the nozzle segments and one of the passages
being formed as a belt passage in order that
steam supplied thereto may heat the structure
substantially uniformly circumferentially and
said structure having a circumferentially-ex-
tending sealing surface disposed in opposed re-
lation with respect to the rotor sealing surface
and defining, with the latter, a space to be
sealed, said belt passage having a wall provided
with at least a circumferentially-extending part
of said sealing surface of the structure, means
in said space for effecting a seal between said
sealing surfaces, means including valves for sup-
plying steam to the respective passages, and
means for operating the valves so that steam
is supplied to the belt passage whenever the tur-
bine is in operation. )

13. In an axial-flow elastic fluid turbine, a
casing: a rotor including a circumferentially-
extending sealing surface: blading including an
initial row of impulse blades: said casing hav-
ing an end structure extending radially inward
with respect to the first row of impulse blades:
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said end structure having a wall disposed sub-
stantially parallel to the plane of the inlet edges
of the initial row of blades, having a circum-
ferentially-extending sealing surface disposed in
opposed relation with respect to the rotor seal-
ing surface, having a plurality of nozzle cham-
bers distributed circumferentially in substan-
tially the same axial zone, and having steam
supply passages for the nozzle chambers; said
supply passages including a belt passage ar-
ranged in the axial zone of said structure at the
side of the first zone remote from the blading,
said wall forming a part of the enclosure for
each of the nozzle chambers and having arcuate
steam exit openings for the latter, and said belt
passage having a wall provided with at least a
circumferentially-extending portion of said seal-
ing surface of the structure: nozzle segments
for said openings: means in said space for effect-
ing a seal between said sealing surfaces: means
including valves for supplying steam to the re-
spective passages: and means for operating the
valves so that the valve for controlling the sup-
ply of steam to the belt passage is maintained
open as long as the turbine is in operation.
ERIC ZETTERQUIST.
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