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The present invention relates to a vibration damping
means for blading and is particularly applicable to blades
in axial flow compressors.

One feature of the invention is an arrangement of
damping means which extends between adjacent blades in
a rotor disc and is located between the tips of the blades
and the roots to effect a damping action other than at
the tip or the root. ‘Another feature of the invention
1s an arrangement of a lacing wire extending through a
number of blades on the periphery of the disc and con-
nected to each blade through a damping medium thereby
to effect a damping action for each of the blades indi-
vidually,

More specifically, one feature of the invention is a
Jacing wire having an enlarged portion at each com-
pressor blade which 1s receivable in a tube fixed to the
blade with a damping medium within the tube for re-
stricting the movement of the wire within the tube.

Other objects and advantages will be apparent from
the specification and claims, and from the accompanying
drawings which illustrate an embodiment of the inven-
fion.

Fig. 1 15 a fragmentary perspective view of a rotor
disc having a number of blades on its periphery with
the damping means applied thereto.

Fig. 2 is a sectional view through one of the blades
showing the damping arrangement in gereater detail.

The hub 2 which is shown as a hub for use in an
axial flow compressor has a number of blades 4 project-
ing radially outward from its periphery, the blade being
secured in place by blade roots 6 received in slots 8
extending in an axial direction through the hub at its
periphery. The blades are angularly spaced apart on the
hub as will be apparent. The hub with the blades thereon
form a disc which may be one of several in a multistage
rotor.

Bach of the blades has positioned therein, at a point
between the tip 10 of the blade and the root and pref-
erably substantially midway of the blade length, a tube
12 which is permanently attached to the blade as by
soldering or welding 14, Fig. 2. The tube extends in
a circumferential direction and is open at both ends as
shown to permit the insertion of a lacing rod or wire
16 ‘which extends through a number of adjacent blades
on the periphery and preferably is a continuous wire ex-
tending entirely around the disc. The lacing wire has
a number of integral piston elements 18 which are spaced
apart to correspond to the spacing of the blades. These
piston elements are received within the tubes 12 as shown
in Fig. 2 with the elements preferably midway of the
length of the tubes. The piston elements 18 are a locse
fit within the tube and are resiliently supported against
circumferential movement within the tube by elastic
damping material 20 such as rubber or a similar damp-
ing compound which may be bonded to the sides of the
piston element 18 and to the tube. The ends of the
tube may be crimped as shown at 22 in order to retain
the damping material more securely within the tube.
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‘With this arrangement it will be apparent that vibra-
tion of any individual blade will be effectively damped
by the damping material since the attempt of any blade
to move circumferentially will tend to cause a move-
ment of the tube with respect to the piston element with
the damping material resiliently resisting this movement.

It 1s 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
ifrom its spirit as defined by the followmg claims.

I claim:

1. A compressor rotor having a hub with slots in its
periphery and a number of radially extending blades sur-
rounding the hub, the blades having root portions at
one end fitting within the slots, in combination with a
wire extending between adjacent blades between the tips
of the blades and the roots and rubber damping means

—

“between and connecting said wire and blades and bonded

tothe wire and blades.,

2. A compressor rotor havmg a hub with slots in its
periphery and a number of radially extending blades sur-
rounding the hub, the blades having root portions at one
end fitting within the slots, in combination with damping
means extending between adjacent blades between the tips
of the blades and the roots, said damping means includ-
ing a wire extending through several of the blades in a
circumierential direction and rubber damping means con-
necting the wire to the blades and bonded to the wire.

3. A compressor rotor having a hub with slots in its
periphery and a number of radially extending blades sur-
rounding the hub, the blades having root portions at
one end fitting within the slots, in combination with
damping means extending between adjacent blades be-

tween the tips of the blades and the roots, said damping

means including a wire extending through several of the
blades in a circumferential direction, a tube fixed within
each blade and receiving the wire, and rubber damping
means within the tubes and surrcunding the wire, said
damping means being secured to the wire and to each
of the tubes.

4. A rotor having a hub and a plurality of blades ex-
tending radially cutward from the hub, each of said blades
having a tube extending circomferentially therethrough
and secured against movement therein, a lacing wire ex-
tending circumierentially of the rotor and through sev-
eral of the tubes, and rubber damping means within each.
tube and surrounding the wire, said damping means being
secured to said wire and tubes and thereby providing a
damping connection between the wire and each of said
tubes. |

5. A rotor having a hub and a plurality of blades ex-
tending radially outward from the hub, each of said blades
having a tube extending circumferentially therethrough
and secured against movement therein, a lacing wire ex-
tending circumierentially through several of the tubes, said
wire having piston elements thereon at each blade fitting
within the adjacent tube, and an elastic damping means
secured 1n each tube and providing an elastic connection
from each piston element to the associated tube to damp
the circumferential movement of each blade with re-
spect fo the piston element associated therewith.

6. A rotor having a hub and a plurality of blades ex-
tending radially outward from. the hub, each of said blades
having a tube extending circumferentially therethrough
between the ends of the blade, said tube being secured
in saild blade, a lacing wire extending circumferentially
of the rotor and through said tubes, said wire having en-
largements thereon fitting in said tubes and movable
therein, and an elastic damping means secured 'within
each of said tubes at each side of the enlargement.

7. A totor having a hub and a plurality of blades ex-
tending radially outward from the hub, each of said blades




3

having a tube extending circumferentially therethrough
between the ends of the blade, said tube being secured
in said blade, a lacing wire extending circumferentially
of the rotor and through said tubes, said wire having
enlargements thereon fitting in said tfubes and movable
therein, and an elastic damping means secured within
each of said tubes at each side of the enlargement, the
ends of the tubes being crimped to retain the damping
material in position.

8. A rotor having a hub with slots in its periphery and
a number of radially extending blades surrounding the
hub, the blades having root portions at one end fitting
within the slots, in combination with 2 tube extending
through each of at least two adjacent blades, a wire ex-
tending between said blades and into said tubes, the
wire having an enlargement thereon located within each
tabe, and elastic damping means positioned within each
both said tube and enlargement, said damping means
tube and surrounding the enlargement and connected to
providing an elastic connection from the wire to each
tube. |
- 9. A compressor rotor including a hub and blades ex-
tending in a row radially outward from the hub, in com-
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bination with a wire extending circumferentially between
adjacent blades and spaced radially outward from the hub,
and rubber damping means hetween and connecting said
wire and blades and bonded to the wire and blades.
10. A compressor rotor including a hub and blades ex-
tending in a row radially outward from the hub, in com-
bination with a wire extending through several of the
blades in a circumferential direction and spaced radially
outward from the hub, and rubber damping means con-
necting the wire to the blades and bonded to the wire.
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