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ThlS invention: relates ‘to’ rotors- for compreesors or
turbines and ‘especially to-an arrangement for supporting
the blades of each row of ‘blades on its respective disc
where each blade 1s mounted “for ‘rocking movement on
the disc. S

One feature of the invention is an’ arrangement for
limiting the pivotal movement of the blade from:its nor-
mal substantial rad1a1 position with respect to the disc.
Another feature is the arrangement of the stops which
limit the pivotal movement of the: blade such that the
stops are an integral part of the blade structure and en-
gage with an integral part of the disc structure.

Other features and advantages will be apparent from
the specification and claims, and from the- accompanymg
drawings which illustrate an embodlment of the inven-
tion.

Fig. 1 is a fragmentary side view of a disc with a senes'

of blades mounted thereon.

Fig. 2 is an enlarged view partly in sectlon as indicated
by the line 2—2 of Fig. 3.

Fig. 3 is a sectional view substantially along the line
3-3 of Fig. 2. . .

The disc 2 wh1ch may be used in either a compressor
or a turbine of the axjal flow type has a row of blades
4 attached to and projecting from its periphery. - Each
blade is held to the disc by -an axially extending pin 6
which in the arrangement shown permlts pivotal move-
ment of the blade structure about the axis of the pin.

For attachment of the blade to the disc, the latter has
radial grooves 8 in the periphery of the disc to form a
centrally positioned radially extending flange 10 and
outer flanges 12 spaced from the center flange and paral-
lel to it. The blade structure 4 includes a root-portion
14 having inwardly projecting tangs ‘or ribs 16 which in

. an axial direction are spaced apart to straddle the center

flange 10 and each of which is wide enough in an axial
direction to substantially fill the space between the center
flange and the outer flange 12. The flanges 1¢ and 12
which are thus intermeshed with the .tabs on the root
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the pm surface and the cooperating surfaces of the.
openings 22.

- Each blade has circumferentially extendmg projections:
24 between the airfoil portion 26 of the blade structure
and the base 14. These projections form .inner shroud
elements: which align with similar elements on adjacent
blades and are closely spaced from each other: as shown.
The assemblage of ‘these shroud elements forms an.in-
ner shroud ring defining the inner wall of the 8as. path
through the device. :

-With' the blade mounted for rockmg movement about
the " pin, it will be apparent that when the disc is:spin-
ning the bladeé -structure tends to extend dlrectly radial~
ly -of ‘the-disc except for the gas forces.acting on-the
blade and-except for rotative forces applied between the
disc and:the blade. :Under certain conditions, the forces

- acting on_the blade structure tend to cause its pivotal

movement about -the pin 6 to a point beyond the per-

. “missible ‘limit’ for blade rocking. To prevent each blade
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from - rocking too far, stops 28. are formed centrally :of
the blade root in a’ position .to engage with -the outer

. periphery 30 ‘of the central flange 10. With this ar-
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-rangement, rocking movement beyond a predetermined

angle. is eﬁecﬁvely prevented . without  the need for any .
added:structure ‘in the device. :
" One problem that . is overcome is the possxblhty that

. the. inner shroud elements or projections 24 may over-
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lap one: another- as-a result of nonsymmetrical pivotal
movement of the adjacent blades.and prevent return of
the blades to ‘the desired substantially radial position.

Thé"stops limit ‘the ‘movement of the blade about the

- supporting pin so that interference between: adjacent
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- outer radius of the disc. -

60

have ahgned openings. 18 and 20, respectively, which re-

ceive the pm 6, the latter bemg preferably a tight fit in

thése openings to hold the pin axially in pos1t10n “The
blade root 14 has correspondmg aligned operings:22 in

the ‘tangs .16 which receive the pin and-which ‘are. prefer-
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ably a loose fit around the: -pin to provide for rocking .- -

movement of the blade structure on. the pin.  The tangs 60

are so dimensioned as to provide for radial clearance be-
tween the disc and blade root both at the bases 17 of
the ribs 16, that is to say, the base of the slot 17’ between
the ribs 16 and at the bases 9 of the grooves 8 between
the ribs 10 and 12 to permit this rocking movement.
‘Although the loose fit for the blade root on the pin
need be only enough to permit the root to-turn on the
pin, it is desirable to make the opemngs 22 substantially
larger than the pin such that there is a radial freedom

. of movement for the blade root with respect to the disc,

This arrangement results in a rocking movement of the
root on the pin without any sliding movement between
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blades or adjacent blade shroud elements will not oc-

" Another- condition that . exists ' during. starting ‘or
stoppmg of the.rotor is the extent of rocking movement
occurring at’slow ‘speeds when the centrifugal load on
the blades is. very small as compared to the wexght of
each blade. - :

" These stops 28 may be formed for example by form-
ing -an arcuate recess 32 within the blade root.on a radius
smaller - than the -radius of the periphery of the disc
which, as shown, effectively prevents contact between any
part-'of the blade root with the periphery of the flange
10. At the ends of the recesses 32, the. narrow stop
surfaces 28 are cut ¢ither at right angles:to the blade
axis or on.an -arc: substantially the same as that of the
These stop surfaces 28 are
defined by terminating the recess 32 just short of the
ends of the slot 17’, that is short of the substantially
tadial end surfaces of each ‘blade root.. With. the stops
located and arranged as shown, very accurate control of
the clearance between the stops and the cooperating disc
surface is possible such that the extent of blade rocking
is precisély. determined. For more effective stops, the
blade -root -has circumferentially exténding grooves 34
formed adjacent -to each of the ‘tangs 16 with these
grooves having a-radial dimension slightly larger than
the -outer radius-of the-disc to prevent. any contact be-
tween the disc and the blade structure at this point.  The

‘stops 28 are' circumferentially spaced apart on each blade

to as great an extent as possible in order to make the
stops as precise and effective as possible.- -

It is to be understood that the invention is not limited
to .the specific .embodiment herein illustrated ‘and: de-
scribed, but may be used in other ways without departure
from its spirit as defined by the following claims.

I claim: .

1. In a turbine rotor, a disc having a plurality of
flanges on its periphery and a row of openings extending
axially through said flanges, a plurality of blades project-
ing outwardly from the disc and having roots at their in-
ner ends with projecting ribs intermeshing with the.
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flanges on the disc, said ribs defining a slot therebetween,
the ribs for each blade having aligned openings therein
in alignment with the openings in the flanges, a pin for
each "blade positionéd: in said -aligned openings -in the.
flanges and ribs, said pin and openings being of such:
diménsion that the pin is tight in the disc flanges and
loose in the openings in the ribs and said blade and
disc having radial clearance between the flanges and the
bases of the ribs for rocking movement of the blade on
its associated pin and circumferentially spaced stop
means carried by the root at the base of and between the
ribs thereon in a position: to engage the disc for limiting
the extent of rocking movement of the blade in either di-
rection from a substantially radial position, said:stop
means being defined by a recess at the base of the slot be-

tween the ribs, said recess terminating short of the ends -

of the slot to form short stop elements engageable with
the periphery of the disc flange between. the ribs.

2. In a turbine rotor, a disc Having -a plurality of
flanges on its periphery and a row of openings extend-
ing axially through said flanges and being circumferen-
tially spaced on the disc, a plurality of blades projecting
outwardly from the disc and having roots, each root hav-
ing spaced inwardly: extending ribs thereon to intermesh
with the flanges on the disc, the ribs for each blade hav-
ing -aligned openings therein in alignment with the cor-

- responding openings in the flanges, a pin for each blade
positioned in- said aligned openings in the flanges and
ribs, the dimensions of the pin and the openings being
such that the pin is tight in one set of openings and
‘smaller in diameter than the other set .of openings to be
lIoose therein such that the blade may pivot with respect
to the disc on the pin, said blade root and said disc hav-
ing radial clearance at the periphery of the flanges to
provide for rocking movement of each blade on its as-
sociated pin, and circumferentially spaced stops integral
with the root' in circumferentially spaced relation to
each other, said stops being located axially between
the spaced ribs -on the blade toot and being in' radial
alignment with the periphery of one of the flanges on
the disc for engagement with said flange by rocking
movement ¢f the blade in either direction from a sub-
stantially radial position, said stop means being defined
by a recess at the base of the slot between the ribs, said
recess terminating short of the ends of the slot to form
short stop elements engageable with the periphery of the
disc flange between the ribs.

3. In a turbine rotor, a disc having a plurality of
radial fianges on its periphery including a central flange
and outer flanges spaced axially therefrom, said flanges
having circumferentially spaced axially extending aligned
openings therein, a plurality of blades projecting out-
wardly from the disc and each blade having a root for
attachment of the blade to the disc, each root having a
pair of spaced ribs thereon ‘to fit over the central flange
-on the disc and to be received between the outer flanges,
said pair of ribs having aligned openings therein, one in
each tib, in a position to align’ with one set of the axial-
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flange openings and thus being a tight fit in said flange
openings, and said pin being smaller in diameter. than
the rib openings and thus being a loose fit in the rib
openings, the rib openings being larger in diameter than
the flange openings for the same pin, said root ribs be-
ing deep enough radially to provide radial clearance be-
tween the root-and the peripheries of the flanges, such
that the blade is free to rock om the pin, and spaced
stops spaced apart circumferentially on the balde root
and positioned axially of the root so-as to align radially
with the periphery of the central flange and to engage
said central flange by movement of the blade on the pin

- from its substantially radial position, said stop means
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1y aligned openings in the disc flanges, a pin for each -

blade positioned in said aligned openings in the ribs and
flanges, said pin being substantially the diameter of the
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being defined by a recess at the base of the slot between
the ribs, said recess terminating short-of the ends of the
siot to-form short stop elements engageable with the
periphery of the central disc flange.

4. In a turbine rotor, a disc having a plurality of radial
flanges -on its periphery including a central flange and
outer flanges spaced axially, therefrom, said flanges hav-
ing circumferentially spaced  axially extending aligned
openings therein, a plurality of blades projecting out-
wardly from the disc and each blade having a root for
attachment of the blade to the disc, said blades being
circumferentially spaced on the disc, and adjacent blades
having inner shroud elements -on the roots of the blades
extending. circumferentially into closely spaced relation
to each other, each root having a pair of spaced. ribs
thereon to fit over the central flange on the disc and to
be received between the outer flanges, said pair of ribs
having aligned openings therein, one in each r1ib, in a
position. to -align with one set of the axially aligned
openings in the disc flanges, a pin for each blade posi-
tioned in said aligned openings. in the ribs and flanges,
said pin being substantially the diameter of the flange
openings and thus being a tight fit in said flange openings,
and said pin being smaller in diameter than the rib open-
ings and thus being a loose fit in the rib openings, the rib
openings being larger in diameter than the flange open-
ings for the same pin, said root ribs being deep enough
radially to provide radial clearance between the root and
the peripheries of the flanges, such that the blade is free
to rock on the pin, and spaced stops spaced apart cir-
cumferentizally on the blade root and positioned axially
of the root so as to align radially with the periphery of
the central flange and to engage said central flange by
movement of the blade on the pin from its substantially
radial position, said stop means being defined by a recess
at the base of the slot between the ribs, said recess termi-
nating short of the ends of the slot to form short stop
clements engageable with the periphery of the central
disc flange.
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