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This invention relates to multistage rotary ma-
chines and particularly to an improved stator
ring and seal structure for axial flow elastic fluid
compressors or turbines.

The present invention is shown as being em-
bodied in the stator ring structure of the com-
pressor of such a turbine and comprises an outer
ring or band which radially spaces the stator
blades, an inner sealing means of one or more
annular channels, and stator blades positioned
between and secured to the outer band and the
inner sealing channels. The bases of the outer
band and the sealing channels are apertured to
receive projections or tenons formed on the ends
of the stator blades, which blades are secured to
the outer band and sealing channels by heading
the blade tenons. This outer band is-seated in an
annular slot or groove formed in the inner sur-
face of the compressor casing.

The principal object of the invention is to pro-
vide a stator ring structure which is simple and
inexpensive to manufacture and assemble, light
in weight, and which possesses adequate struc-
tural strength. These features, incorporated into
the present invention, are particularly desirable
in aireraft turbine construction, where weight
is such a major consideration. The outer band
and the sealing channels are preferably con-
structed wholly of rolled stock, resulting in a ring
structure which possesses little weight and suf-
ficient rigidity. Moreover, the entire ring struc-
ture may be constructed in two semi-circular
segments which are secured, one at a time, to the
turbine compressor casing, thereby facilitating
assembly of the ring.

Angther object of the invention is to provide
an improved construction and arrangement
whereby loss due to leakage of elastic fluid
around the blade tips is reduced to & minimum.
This is accomplished in accordance with the in-
vention by the aforementioned sealing means
comprising one or more annular channels hav-
ing apertured bases to which the stator blade
tenons are affixed. The channel flanges are
adapted to project into proximity with portions
of the rotor discs, thereby constituting a very
effective labyrinthine seal as well as a structural
support and spacing device for the stator blades.

Other objects and advantages of the invention
will more fully appear from the following de-
scription taken in conjunction with the accom-
panying drawings in which:

Figure 1 is a fragmentary longitudinal section
of & compressor of an axial flow elastic fluid tur-
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bine provided with blades and a stator ring
structure embodying the invention. '
Figure 2 is an enlarged sectional view, partly
broken away, taken along the line 3—3 of Fig-
ure 2, showing one of the stator blades with the
outer band and sealing channels attached
thereto. H
Figure 3 is an end view, taken along the line
3—3 of Figure 2, showing the semi-circular con-
struction of the stator ring structure. -
Figure 4 is an enlarged fragmentary view, part:
ly in elevation and partly in section, of a :por-
tion of the stator ring structure, showing the
method of attachment of the blades to the outer
band and the sealing channels. :
Referring to the drawings, the compressor of
an axial flow elastic fluid turbine having a. cas-
ing 10 is shown in Figure 1. Within the casing
{0 is a rotor with a shaft {2 passing through rotor
discs 14 and 16 containing rotor blades {8 and
20, respectively. A stator ring structure is lo-
cated on either side of each row of rotor blades,
each stator ring comprising a row of stator blades
22 secured between a circular outer band 24 and
annular sealing channels 26 and 28. During op-
eration the elastic fluid is directed by the noz-
zles formed by the stator blades to the passages
defined between the adjacent rotor blades and
discharged from the latter to the nozzles formed
by the next annular series of stator blades.
Leakage of fluid around the stator blades is
madterially reduced by the provision of the afore-
‘mentioned sealing means secured to the inner
tips of the stator blades. This sealing means, in
a preferred embodiment, as shown in the draw-
ings, comprises the two concentrically arranged
annular channel members 26 and 28. The larger
outer channel 26 has a base or shroud portion
30 which may project beyond the edge of the
stator blades 22, as shown in Figures 1 and 2, and
two inwardly directed sealing flanges 32 and 34.
The smailer inner channel also comprises a base
portion 36 and two inwardly extending sealing
flanges 38 and 40, the base 36 of this smaller
channel having a width less than the base por-
tion 30 of the larger outer channel 26 and seated
thereupon. The edges of the resultant series of
axially spaced flanges 32, 34, 38 and 40 are adapt-
ed to project into proximity with an axial exten-~
sion 42 of rotor disc 18, thereby-acting as a very
effective labyrinthine seal. The embodiment of
the invention shown in the drawings is one where
the sealing channels are adapted to cooperate
with a conical projection of the rofor disc. These
flanges can be of various lengths or shapes adapt-
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ed to fit irregularly contoured or rounded sealing
members or surfaces on the rotor. The exact
construction of the sealing flanges will be gov-
erned, of course, by the contour of such rotor
members.

As shown in the drawings, the tip portions of
the compressor stator blades 22 are shaped to
provide outer and inner projections or tenons
44 and 46, respectively. The details of construc-
tion of these blade tenons and the method of at-
tachment of the sealing channels 26 and 28 and
the outer band 24, which will be subsequently de-
seribed, are best shown in Figures 2 and 4. If can
be seen that the larger annular sealing channel

26 is preferably of greater thickness than the ;

smaller inner sealing channel 28, the former sup-
plying most of the rigidity to the seal structure.
The smaller channel is principally a sealing de-
vice, although it too contributes to the structural
strength of the stator ring and aids in the align-
ment of the stator blades. The inner tenon 46
of the stator blade 22 has a length slightly
greater than the combined thicknesses of the
bases 30 and 36 of the sealing channels 26 and
28 to permit the heading of the tenons by elec-
tric upsetting or other suitable means, thereby
securing the sealing channels to the blades.
Similarly the length of the outer blade tenon 44
is sufficiently greater than the thickness of the
outer band 24 to allow the ready attachment of
the blades to the outer hand by heading the blade
tenons.

The base 30 of the larger outer sealing chan-
nel 26 and the base 36 of the smaller inner seal-
ing channel 28 are provided throughout their
circumferences with apertures 48 and 59, respec-
tively, which are alighed to permit the inmer
tenons 48 of the stator blades 22 to be positioned
in these apertures of both sealing channels, the
same blade tensions being used to secure both
these members to the blade tips. As previously
stated, the blade tenons 45 are upset by appro-
priate means, the resultant tenon heads 52 be-
ing best shown in Figure 4. Thus both sealing
channels 26 and 28 are securely fastened to the
same blade tenons in a single operation without
the necessity for any additional connecting
means.

The outer band 24 extends around the inside
of and engages the casing. This band, which
functions prineipally to-secure and radially space
the stator blades, has a base 58 provided with
apertures 56 throughout its circumference, with
the outer tenons 44 of the stator blades posi-
tioned in these apertures and headed, as here-
inhefore described, to secure the blades o the
other band. As shown in the drawings, the
outer band 24 may be formed with outwardly
projecting peripheral flanges -or rims 58 and 80,
which are seated in an annular slot or groove
$2 formed in the inner surface -of the casing.
These rims §8 and 68, engaging the casing groove
$2, prevent axial movement of the ring structure
and ‘aid in the blade alignment, as well as in-
crease the structural strength of the stator ring.
Moreover, as can be seen in Figures 1 and 2, this
arrangement provides .an annular clearance
space between the base 54 of the outer stator
pand 24 and the casing 10 for the formed blade
tenon heads 64.

The -outer band 24 and the sealing channels
26 and 28 are each preferably constructed of
rolled stock and formed in two semi-circular
segments, as shown in Figure 3, to facilitate as-
sembly of the stator ring. These ring members
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are sufficiently flexible so that after the inner
blade tenons 46 are positioned within the aper-
tures 48 and 88 in the sealing channels 26 and
28, and before any of the tenons are headed,
these channels may be straightened out enough
to permit the insertion of the outer blade tenons
44 into the aperturss 56 of the outer band 24,
which in turn may be sprung over the outer
tenons. Adequate clearances may he provided
between the apertures 48, 56 and 56 and the blade
tenons 44 and 46 to expedite this procedure.
Keepers £§6, shown in Figure 1, may be employed
to retain the ring structure within the casing
during assembly.

It will be understood that the term “com-
pressor,” as used hereinbefore, is not intended
as a limitation on the use of the invention and
that the described stator ring structure is adapt-
ed generally for use in compressors, turbines and
similar rotary machines where it is necessary to
have a stationary blade assembly adjacent to
rotor blades to direct the flow of elastic fluid.

We claim:

1. A blade assembly for a fluid machine of the
dynamic type comprising, in combination, an
arcuate outer strip, at least one arcuate inner
strip of channel form with the flanges directed
inwardly, and a plurality of bklades extending
irom the outer strip to the inner strip, the depth
of the said arcuate strips in a radial direction
being small relative to the length of the blades
from one strip to the other, the said strips when
unassembled being light and flimsy and readily
deflected in a radial direction relative to the
arcs thereof, means on each end of each blade
abutting on each of said strips throughout sub-
substantially the axial extent of said blades, the
blades extending radially with respect to the
arcs of the strips from a common center and
being rigidly secured to the said strips so that
the strips and blades cooperate fo form a rigid
lattice and stiffen the said strips.

2. A blade assembly as claimed in c¢laim 1 in
which the arcuate extent of the strips is substan-
tially 180 degrees.

3. A blade assembly as claimed in claim 1 in
which the blades have tenons at each end and
the abutment means includes shoulders at the
bases of the tenons, openings through the strips
througly which the tenons extend, the blade
shoulders bearing against one face of the strips,
and the tenons rigidly secured against the other
face of the strips.

4, -A stator assembly for a fuid machine of
the dynamic type, comprising, in combination, a
casing formed with a shallow circumferential
groove in the inner surface thereof and an arcu-
ate blade assembly mounted therein comprising
an arcuate outer strip, at least one arcuate inner
strip of .channel form with the flanges directed
inwardly, and a plurality of blades extending
from the outer strip to the inner strip, the depth
of the said arcuate strips in a radial direction
being small relative to the length of the blades
from one strip to the other, the szid strips when
unasseinbled being light and flimsy and readily
deflected in a radial direction relative tc the
arcs thereof, means on each end of each blade
abutting one each of said strips throughout sub-
stantially the axial extent of said blades, the
blades extending radially with respect to the arcs
of the strips from a common center and being
rigidly secured to the said strips so that the
strips and blades cooperate to form a rigid iattice
and stiffen the said strips; the said outer arcuate
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strip being disposed in the said groove with the
inner surface of the strip substantially corre-
sponding to the inner surface of the casing.
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