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Application filed September 21, 1827,

In turbines of a certain type, the rotor is

~ provided with a plurality of annular sets of
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blades on which the driving fluid acts succes-

sively, and it is ¢ustomary to arrange between
adjacent sets of rotor blades, a set of stator
blades the function of which is to deflect or
reverse the flow of said medium as it passes
from one set of rotor blades to the next. . The
object of my present invention is to provide
efficient: cooling of such reversing stator
blades and of the carriers or segments on
which they are mounted.

Without desiring to restrict myself to the
particular details illustrated, I will now de-
scribe a typical and satisfactory form of my
present invention, with reference to the ac-
companying drawings, in which Fig. 1 is an
axial section of a turbine embodying my in-

vention; Ifig. 2 is a cross-section on line 2—2

of Fig. 1; Fig. 8 is a fragmentary eross-sec-

tion on-an enlarged scale; Fig. 4 is'a c¢ircum-

ferential section on line 4—4 of Fig. 1;and
Fig. 5 is a section on line 5—5 of Fig. 2
At 15 I'have indicated a génerator of com-
 bustion gases; which may be of any suitable
construction, for instance it may comprise a
plurality of explosion chambers 16 with any
approved conduits and valves for controlling
the admission of air and fuel to said chambers
and the ignition of the combustible mixture
(as disclosed, for instance, in the patent to
Holzwarth Noo 877,194), a5 well ag the dis-
charge of the combustion gases through
valved passages 17 to the stationary nozzles
18, From these nozzles the jets of combus-
tion gases are delivered against the first set
of rotor blades 19, secured in any suitable
fashion to the rotor body 20. After passing
in contact with said blades 19, the gases strike
the stationary blades 21. of an inclination op-
posite to that of the rotor blades, so asto alter
or reverse the direction of the combustion
gases, and cause them to be delivered against
the second set of rotor blades 22, in substan-

tiglly the same manner as againgt the fvst

Serial Wo. 220,874.

set 19. In its general features, the employ-
ment of such reversing blades is well known
in the art. The manner of supporting and
cooling these blades and their carrier is how-
ever a novel feature of the construction illus-
trated herein. ,

The reversing blades 21 have attaching por-
tions or feet 23 made at opposite sides with
wedge-shaped projections or ribs 24 which are
fitted into corresponding grooves 25, concen-
tric with the rotor axis, provided in the oppos-
ing faces of inwardly-open annular chambers
formed on the segments 26.  The blade feet
23 are driven into place with a tight fit, so as
to insure a good contact with the segiments 26,
which'igimportant in order to obtain an effi-
cient transference of heat from the blade feet
to the segments 26, and a further dissipation
of the heat thus transferred, as will be ex-
plained below.  In the particular instance
tustrated, there are four like segments 26,
placed end to end to form an annular carrier
for the reversing blades 23. Midway be-
tween its ends, each of these segments is pro-
vided with a slit 27 extending in an axial
plane from the inner edge of the segment but
terminating short of its outer edge. The in-
ner-or blade-holding portion of each segment
is of much greater width than its outer por-
tion. The latter is solid from one'side to the
other adjacent to the slit 27 and also at the two
ends of the segment, as will be seen best from
Fig. 4, but between such portions the outer
surface of the segment. is recessed, as indi-
cated at 28, thus forming two parallel flanges
29. Tight joints are obtained between the
ends of adjoining segments in the following
manner : At two of the four joints, the adja-
cent ends of the segments are shown plane (in
axial planes), and against these ends L-
shaped packing members 30 are secured. as
by screws 31. "At the other two joints, the
ends of the segments are recessed, as at 82, to
receive the enlarged base 83 of a T shaped
packing mewber the stem or web 83/ of swhich
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is fitted between the outer portions of said
ends while its head 84 extends over the outer
surfaces of the segments, as shown in ¥ig. 4.

The carrier constituted by the segments 26
is held between two walls 35 of the exhaust
caging which are parallel and perpendicular
to the rotor axis. This casing is secured in
any suitable manner to the bedy or ring 36 in
which the nozzles 18 are provided. The sec
ments 26 are shown fastened to the walls 35
by nuts coonerating with bolts 37, and those
bolts which extend through the flanges 29 are
surrounded by sleeves 38 fitted between said
flanges, to prevent the latter from being bent
teward each other.

The combustion gases issuing from the pas-
sages between the rotor blades 22 are dis-
charged into an exhaust chamber 39 having
an outlet 40 through which such gases are led
to the atmosphere or to a device for utilizing
the heat remaining in such gases, as shown in
the copending apphcatlon of Hans Holz-

warth Serial No. 47,422, filed August 1, 1925.
The exhaust chamber is practically surround-
ed by a chamber to which a cooling agent is
supplied as will be set forth plese’lth* The
cooling agent generally employed by me is
steam, the temperature of which, while high
according to ordinary standards, is still con-
s1derfxblv below that of the hot combustion
gases. This steam, from any suitable source,
1s admitted throuorh a pipe 41 to a nozzle 42
(or preferably a series of such nozzles, alter-
nating with the combustion gas nozzles 18,
after the type shown in the said copending
application of Hans Holzwarth, Serial No
47,422) so that the steam is discharged against
the rotor blades 19 and then passes in contact
with the reversing blades 21 and the other
rotor blades 22 coohnf; all of these blades
and, if the pressure of the steam be sufficient,
also exerting a driving action on the turbine,
Only one steam nozzle 42 is shown to avoid
confusing the drawing, but it will be under-
stood that a plurality of such nozzles may be
used. As the steam 1ssues from the passages
between the rotor blades 22, it enters a catch
nozzle 43, or a plurality of such nozzles, if a
Plurality of nozzles 42 are employed, and thus
reaches the cooling chamber 44 which, as
stated above, practically surrounds the ex-
haust chamber 389, being substantially U-
shaped in axial section, as shown in Iig. 1.
The exhaust casing in which the chambers
39 and 44 are contained, is made in an upper
half and a lower half, and in each of these
three axial partitions extend across the cool-
ing chamber 44 to subdivide it into a plurality
of compartments or sectors. One of these
partitions, 45, is imperforate, but the others,
46, are made with perforations 47, preferably
evenly spaced, as shown in Ifig. 1. The steam
entering one of these compartments through
the catch nozzle 43 (or a plurality of such
compartments, if more than one catch nozzle
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is provided) is thus allowed to pass to and
through the other compartments. Such
steam, after exerting a coohno action in the
chamber 44, leaves the latter throunh an out-
fet 48 and may then be utilized further. It
will be noted that the steam coursing in the
chamber 44 is led quite close to the foot 23 of
the reversing blades 21, p‘u'tlcul wiely since the
recesses 28 enable such steam to reach the in-
terior of the ring carrying the stator blades,
so that a very thomurrh coohn(r effect is ob-
tained, as regards those blades.

Various modifications may be made with-
out departing from the nature of my inven-
tion as set forth in the appended claims.

I claim:

1. In a turbine, a rotor having a plurality
of annular sets of bl ades, a nozale for dis-
charging a driving medium against the blades
of one of said sets, another nozzle for dis-
charging a cooling medium against the blades
of the same set, a stator havma a set of re-
versing blades arranged to direct the dri iving
medinm on its way “from one set of rotor
blades to the next, and conduits for leading
into proximity to the stator blades, the cool-
Ing medium which has traveled in contact
with both stator and rotor blades.

2. In a turbine, a rotor having a plurality
of annular sefs of blades, a nozzle for dis-
charging a driving mediam against the blades
of one of said sets, another nozzle for dis-
charging a cooling medium against the blades
of the same set, a stator lnvmo a set of re-
versing blades arrangefl to direct the driving
medium on its way from one set of votor
blades to the next, a catch nozzle arranged
to receive the cocling medium which has trav-
eled in contact with both stator and rotor
blades, and conduits for carrying the cooling
medium from said catch nozzle into proxim-
ity to the stator blades, to exert a further
cooling action thereon.

3. Ina turbine, a rotor having a plurality
of annular sets of blades, a nozzle for dis-
charging a driving medium against the blades
ot one of said sets a stator hwmg a set of re-
versing blades arr anﬂed between two sets of
rotor blades, a nozzle for dischar oing a cool-
ing medium against a set of rotor bhdes to-
ward said set of stator blades, and conduits
for leading into proximity to the stator
blades, the cooling medium which has trav-
eled in contact with said stator blades and
with the rotor blades at each side of said
stator blades.

4. In a turbine, a rotor having a plurality
of annular sets of blades, a nozzle for dis-
charging a driving medium against the blades
of one of said sets, a stator having a set of re-
versing blades arranged between two sets of
rotor blades, a nozzle for discharging a cool-
ing medium against a set of rotor blades, to-
ward said set of stator blades, a catch nozzle
for receiving the cooling medium from a set
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of rotor blades on the side of the stator blades
opposite to the side on which is arranged the
set of rotor blades against which such cooling
medium is discharged, and conduits for car-
rying the cooling medium from said catch
nozzle into proximity to the stator blades, to
exert a further cooling action thereon.

5. In a turbine, a rotor having a plurality
of annular sets of blades, a nozzle for dis-
charging a driving medium against the blades
of one of said sets, a stator having a set of
reversing blades arranged between two sets
of rotor blades, a nozzle for discharging a
cooling medium against a set of rotor blades,
toward said set of stator blades, a casing pro-
vided with an exhaust chamber to receive the
driving medium after it has passed in contact
with the turbine blades, and with a cooling
chamber surrounding said exhaust chamber
and arranged to receive the cooling medium
after it has passed in contact with the turbine
blades, said cooling chamber extending into
the vicinity of the stator blades whereby said
cooling medium is directed toward said stator
blades to cool the same.

6. In a turbine, a rotor having a plurality
of annular sets of blades, a nozzle for dis-
charging a driving medium against the blades
of one of said sets, another nozzle for dis-
charging a cooling medium against the rotor
blades, a stationary casing provided with an
exhaust chamber to receive the driving medi-

wm after it has passed in contact with the

turbine blades, and with a cooling chamber
surrounding said exhaust chamber and ar-
ranged to receive the cooling medium after 1t
has passed in contact with the turbine blades,
an annular carrier secured to said casing and
forming a wall of sald cooling chamber, and
reversing stator blades secured to said car-
rier and arranged between adjacent sets of
rotor blades so that both the driving medium
and the cooling medium, during their pas-
sage from one set of rotor blades to the next,
will come in contact with said stator blades.

7. In a turbine, a rotor having a plurality
of annular sets of blades, a nozzle for dis-
charging a driving medium against the blades
of one of said sets, another nozzle for dis-
charging a cooling medium against the rotor
blades, a stationary casing provided with an
exhaust chamber to receive the driving medi-
um after it has passed in contact with the tur-
bine blades, and with a cooling chamber sur-
rounding said exhaust chamber and arranged
to receive the cooling medium after it has
passed in contact with the turbine blades, an
annular carrier secured to said casing and
forming a wall of said cooling chamber, the
latter being provided with partitions subdi-
viding it into sectors yet permitting the cool-
ing medium to reach all of said sectors, and
reversing stator blades secured to said carrier
and arranged between adjacent sets of rotor
blades so that both the driving medium and

3

the cooling medium, during their passage
from one set of rotor blades to the next, will
come in contact with said stator blades.

8. In a turbine, a rotor having a plurality
of annular sets of blades, a nozzle for dis-
charging a driving medium against the blades
of ‘one of said sets, another nozzle for dis-
charging a cooling medium against the rotor
blades, a stationary casing provided with an
exhaust chamber to receive the driving medi-
um after it has passed in contact with the
turbine blades, and with a cooling chamber
surrounding said exhaust chamber and ar-
ranged receive the cooling medium after it
has passed in contact with the turbine blades,
an annular carrier secured to said casing and
forming a wall of said cooling chamber, the
latter being provided with axial partitions
subdividing it into sectors, one of said par-
titions being imperforate while the others
have openings by which adjacent sectors com-
municate with each other, and reversing sta-
tor blades secured to said carrier and arranged
between adjacent sets of rotor blades so that
both the driving medium and the cooling me-
dium; during their passage from one set of
rotor blades to the next, will come in contact
with said stator blades.

9. In a turbine, a rotor having a plurality
of annular sets of blades, a nozzle for dis-
charging a driving medium against the blades
of one of said sets, another nozzle for dis-
charging a cooling medium against the rotor
blades, a stationary casing provided with an
exhaust chamber to receive the driving me-
dium after it has passed in contact with the
turbine blades, and with a cooling chamber
surrounding said exhaust chamber and ar-

ranged to receive the cooling medium after

it has passed in contact with the turbine
blades, an annular carrier secured to said cas-
ing and forming a wall of said cooling cham-
ber, said carrier being composed of segments
arranged end to end and packing members at
the joints between adjacent segments, and re-
versing stator blades secured to said carrier
and arranged between adjacent sets of rotor
blades so that both the driving medium and
the cooling medium, during their passage
from one set of rotor blades to the next, will
come in contact with said stator blades.

10. Tn a turbine, a rotor having a plurality -

of annular sets of blades, a nozzle for dis-
charging a driving medinm against the blades
of one of said sets, another nozzle for dis-
charging a cooling medium against the rotor
blades, & stationary casing provided with an
exhaust chamber to receive the driving medi-
um after it has passed in contact with the tur-
bine blades, and with a cooling chamber sur-
rounding said exhaust chamber and arranged
to receive the cooling medium after it has
passed.in contact with the turbine blades, an
annular carrier secured to said casing and
forming a wall of said cooling chamber, said

70

76

80

85

90

95

100

1056

110

115

i20

125

130



10

15

20

25

30

35

40

50

[%]
[

(W]

4 1,741,957

carrier being recessed in its outer face to en-
able the cooling medium to reach the interior
of the carrier, and reversing stator blades
secured to said carrier and arranged between
adjacent sets of rotor blades so that both
the driving medium and the cooling medium,
during their passage from omne set of rotor
blades to the next, will come in contact with
said stator blades.

In testimony whereof I have hereunto set

my hand.
MICHAEL SEDLMEIR.



