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5 Claims.

The invention relates to turbine blading, more
particularly to blading of the impulse type used
in the high-pressure region of a turbine and sub-
ject to rapid temperature changes, and it has for
an object to provide shrouded blades connected
by an elastic member.

A more particular object of the invention is to
tie together blades having dependent shroud-
forming elements by means of an elastic mem-
ber.

A further object of the invention is to provide
a metallic member for connecting together a
plurality of shrouded turbine blades, the mem-
ber being yieldable circumferentially of the
blade row and relatively rigid in a direction
transverse thereof.

These and other objects are effected by the in-
vention as will be apparent from the following
description and claims taken in connection with
the acocmpanying drawing forming a part of
this application, in which:

Fig. 1 is a side elevation, partly in section,
showing the improved elastic member attached
to the turbine blades; :

Fig. 2 is a top plan view showing the improved
elastic member;

Fig. 3 is a sectional view taken along line
III—IIT of Fig. 2; and,

Fig. 4 shows a modified way of attaching the
elastic member to the blades.

Referring now to the drawing, the blades 10
are of the conventional impulse type and each
is provided with its individual shroud-forming
element 1. With an assembly of blades, the
shroud-forming elements (I are juxtaposed to
form shrouds constituting the outer boundary
walls of the blade passages; and the present in-
vention makes it unnecessary to connect the
shroud-forming elements together. Instead of
such a connection, there is provided an elastic
band, at 12, disposed outwardly of the shroud-
forming elements and attached to the respective
blades.

The metallic elastic band comprises portions
13 for the respective blades and which are elon-
gated transversely of the blade row. The elon-
gated portions 13 are joined by connecting mem-
bers {4 arranged alternately with respect there-
to, each connecting member having circumfer-
entially-extending portions 15 integral with the
ends thereof and extending in oposite directions,
one circumferentially-extending portion being
integral with one adjacent elongated member
13 and the other circumferentially-extending
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portion 15 being integral with the other adjacent 55

elongated member 13. This arrangement pro-
vides a structure which is yieldable or elastic
in a circumferential direction and which is rela-
tively stiff in a direction transverse to the blade
Trow. :

The elongated members are provided with
openings to receive means by which such mem-
bers may be fastened to the respective blades.
Preferably, as shown in Figs. 2 and 3, the elon-
gated members I3 have openings 1T to receive
tenons 8 having heads 19 formed to overlap
the outer surface of the elastic band to hold the
latter assembled with respect to the blade row.

.. The elastic band, at 12, acts somewhat as a flat

spring. Preferably, it is made of suitable sheet

‘steel cut as illustrated. By varying the thick-

ness of the metal material or by varying the dis-
tance between the cuts, flexibility of the band
can be varied. As temperature stresses are elim-
inated, the improved type of shroud strip or band
may be arranged to connect together a larger
number of blades in a group. Furthermore, as
the elastic band can be calculated for a given
flexibility with a high degree of accuracy, it can
be used to advantage to raise the frequency of
blades a desired amount.

The shroud band also has the advantage of
serving as a damping device for blades, if the
heavy or transversely-elongated portions {3 are
arranged to provide for angular movement rela-
tive the blade pins or tenons. Accordingly, in
Fig. 4 there is shown an arrangement wherein
screws 20 attach the elongated portions {3 to
the blades, the screws having tapered heads 21
for engagement in tapered openings 22 formed
in the elongated portions 13. Centrifugal force
acting on the elastic shroud would tend to urge
the latter outwardly against the taper of the
screw heads with the result that friction would
thereby be made available for the absorption of
vibration energy.

While the invention has been shown in but one
form, it will be obvious to those skilled in the art
that it is not so limited, but is susceptible of
various changes and modifications without de-
parting from the spirit thereof, and it is desired,
therefore, that only such limitations shall be
placed thereupon as are specifically set forth in
the appended claims.

‘What is claimed is:

1. In a turbine, a row of blades, each blade
having a shroud-forming portion and the shroud-
forming portion providing outer boundaries for
the blade passages between blades, said blades
having tenons extending outwardly from the




2

- shroud-forming portions, an elastic metallic
band for connecting the tenons together, said
elastic metallic band comprising members elon-
gated transversely of the blade row and con-
nected to the tenons and members arranged al-
ternately with respect to the elongated members
for connecting the latter together, said connect-
ing members being relatively stiff in a direction
transverse to the blade row and yieldable cir-
cumferentially thereof.

2. In a turbine, a row of shrouded blades, an
elastic shroud band comprising elongated mem-
bers for the respective blades and ccnnecting
members integral with the elongated. members
and arranged alternately with respect thereto,
each connecting member including a portion ex-

, tending between adjacent elongated members
and having one end joined. by a circumferen-

tially-extending portion to one of the adjacent.

elongated members and having its other end
joined by a circumferentially-extending portion
to the other of the adjacent elongated members,
and: means: for connecting. the elongated mem-
bers to.the respective blades.

3. The combination as claimed in claim 2

wherein the means for connecting the elongated -

members to. the respective blades ccmprises in-
wardly-tapered openings formed in the elongat-
ed members and pins.connected to the blades
and: having inwardly-tapering head portions co-
operating with the openings.

4. In g turbine, a row: of shrouded blades, an
elastic shroud band comprising members for the
respective blades and: elongated in a direction
transverse. to the blade row and connecting
members: integral with the elongated members
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and arranged alternately with respect to the
latter; each connecting member including a por-
tion extending between and parallel to adjacent
elongated members and having one end joined
by a circumferentially-extending portion to one
of the adjacent elongated members and having
its other end joined by a circuinferentially-ex-
tending portion to the other of the adjacent
elongated members; said elongated members
having openings formed therein; and pin ele-
ments carried by the respective blades, extend-
ing through said openings and having heads
arranged in overlapping relation with respect
to said elongated members.

5. In- a -turbine, a row of shrouded blades,
each blade having a shroud-forming element, an
elastic shroud band disposed outwardly of the
shroud-forming elements, said elastic shroud
comprising members for the respective blades
and elongated transversely of the blade row and
connecting members-integral with the elongated
members and arranged alternately: with- respect
thereto, each connecting member including a
portion extending between adjacent elongated
members and having onhe end joined by circum-
ferentially-extending portions to one of a pair
of adjacent elongated members and having: its
cuter-end joined by circumferentially-extending
portions to the other adjacent clongated mem-
ber, said elongated members having openings
therein and engaging said shroud-forming ele-
ments of the blades, and means for connecting
the elongated members to the blades and in-
cluding pins arranged in the openings and at-
tached to the blades.

JOSEF A. RYDMARK.



