April 6, 1943, W. H. LLOYD ET AL 2,315,631

TURBINE BLADE LOCKING APPARATUS

Filed Feb. 14, 1942

= ‘[ ”‘5 j
aon o
10
3 .
==
i ! -
o I | .
| !
3¢ §? ™ “ 2 -
33 ag 19 1 j 16 38 33
] A 34
39 ‘ 0. ;
= & o
| == \\* / ﬁi} - i N 6 2
e 2’; al 23’ )39 N "
. Vi . .

N

WITNESSES: o INVENTORS
' WiLLiam H: LLoyD anND
aw-?f’mm Jossgg A. RyoMaRrK.
é.?tii?; o R "y,

ATTORNEY



Patented Apr. 6, 1943

2,315,631

UNITED STATES PATENT OFFICE

2,315,631
TURBINE BLADE LOCKING APPARATUS

William H. Lloyd, Philadelphia, and Josef A.
Rydmark, Lansdowne, Pa., assignors to West-
inghouse Electric & Manufacturing Company,
East Pittsburgh, Pa., a corporation of Pennsyl-

vania

Application February 14, 1942, Serial Ne. 420,858
(CL 253--77)

2 Claims.

The invention relates to a turbine rotor carry-
ing a row of blades and it has for an object to
provide structure of increased strength for con-
necting the last-inserted blade to the rotor,

In the patent to Ray 1,687,891, October 16,
1928, there is shown a rotor having an undercut
groove for blade roots. 'The short grooves ex-
tending transversely of the blade groove provide
for widening of the latter so that a row of blades
may be inserted in the undercut groove, the
last-inserted blade having its root disposed in
the widened portion or entrance space. Each
transverse groove has parallel walls joined by a
circularly-curved end wall and the walls have
serrations extending parallel to the groove bot-
tom. Locking pieces are disposed in the trans-
verse grooves, have serrations fitting serrated
walls of the latter, and have inner ends shaped
to conform to the blade groove side walls so that
when they are in their inner positions, they
serve. to hold the last blade in place. Filler
pieces substantially of semi-circular section fit
the semi-circular end walls of the transverse
grooves and have serrations engaging the serra-
tions of such end walls, With the locking pieces

spread apart to the extent permitted by the filler -

pieces, there is sufficient room for the insertion
of blade roots incident to assembly of a blade
row. After the blades are inserted with the last
blade disposed with its root in the entrance
obening, the locking pieces are moved inward to
engage the root of the last-inserted blade and
compound wedges are driven in between each
lIocking piece and its associated filler piece, after
which the locking and filler pieces and the in-
tervening wedges are bored and tapped for a
locking screw.

A more particular object of the present, inven-
tion is to provide for increased strength of the
locking pieces of the type disclosed in said pat-
ent, this result being accomplished by increasing
the locking piece dimension in the direction of
length of the transverse groove without increas-
ing the length of the latter; and, to this end,

the arcuate or segmental extent of each filler ¢

piece is less than a semi-circle and opposed slots
are provided at the sides of each transverse
groove so as to intersect the circularly-curved
hack wall. These features provide for increased

extent of length of the groove available for

locking piece movement and it is, therefore, pos-
sible to increase the locking piece dimension in
the direction of groove length with the result
that the strength of the locking piece and its
connecion to the rotor are increased.

These and other objects are effected by the
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invention as will be apparent from the follow-
ing description and claims taken in accordance
with the accompanying drawing, forming a part
of this application, in which:

Fig. 1 is a fragmentary isometric view of a
blade row and its rotor with the rotor shown
partly in section;

Fig, 2 is an exploded view of structure for
filling the blade entrance opening and for lock-
ing the blade in place;

Fig. 3 is a fragmentary plan view showing the
improved entrance opening filling and blade
locking device; and

Fig. 4 is a sectional view taken along the line
IV—IV of Fig. 3.

Referring to the drawing more in detail,
there is shown a turbine rotor 10 provided with
a blade groove 11 within which are disposed the
roots 12 of a row of blades 13. )

The blades are held in place with respect to
the roftor by any suitable interlocking means
provided at the sides of the blade groove {1 and
at the sides of the roots {2, For example, as
gchown, the blade groove {1 is undercut at {4 at
each side and at the bottom thereof to provide
overhanging flanges (5. Also, instead of hav-
ing the flanges 15 extend to the peripheral sur-
face of the rotor, the blade groove may have a
counter-grooved portion 6 extending from the
peripheral surface to the flanges 185.

Each of the blades has its root 12 formed to
suit the groove section, that is, the roots 12 are
formed with an upper portion 8 fitting the
counter-grooved portion 16 and joined by a neck
portion 19 to a bottom portion 28 having lat-
erally-projecting portions 2! overlapped by the
flanges 15.

With the arrangement described, it is neces- -
sary that the blade groove shall have an en-

"trance opening through which the blade roots

may be inserted for assembly or removal of
hlades. Accordingly, as shown, the blade groove
is widened by the provision of grooves 23 ex-
tending transversely to the hlade groove, and
structure, at 24, is employed to fill each groove
23 and to lock the last-inserted blade in place.

Each structure, at 24, includes a locking piece
25, a filler piece 26, wedge means comprised, for
example, by compound wedge elements 28, 29
and a screw 30.

Each groove 23 has parallel side walls 32 sep-
arated by oppesed slots 33 from a circular bhack
wall 34, the slots 33 extending depthwise of the
groove. The slots are so located as to intersect
the circular back wall.

The locking and filler pieces 25 and 26 are
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provided with serrations 36 and 37 for engage-
ment, respectively, with serrations 38 and 39
formed at the groove side and back walls. Also,
the filler pieces have flange portions 4§ adapted
to align with the flanges 15.

With the locking and filler pieces 25 and 2§
inserted in each groove 23, the locking pieces
may be moved apart until they contact with the
filler pieces at which time the distance between
the flange portions 49 is great enough to permit
of the bottom portion 20 of each blade root being
inserted into the blade groove.

Assuming that the blades of a row are assem-
bled with blades disposed adjacent to the sides
of the entrance opening, then the last blade is
brought into position with its root disposed with-
in the circumferential zone of the entrance open-
ing, whereupon the locking pieces 25 are caused
to approach, the flange portions 48 thereof be-
ing brought into alignment with the flanges 15
50 as to constitute in effect parts completing the
latter circumferentially and overhanging the
projecting portions 24 of the root of the last-
inserted blade.

With the locking pieces moved inward to over-
hang the lateral extensions of the blade root of
the last blade, the wedge devices, each comprised
by the compound wedge elements 28 and 29, are
inserted in the opposed pairs of slots 33 and
driven tight so as to react against the filler piece
and exert pressure on the locking piece for firmly
locking the last blade in place.

After tightening of the wedges, each pair of
the latter, the filler piece and the locking piece
are bored and tapped to provide a threaded open-
ing formed jointly by threaded portions 42, 43,
44, and 45 formed on the locking piece 36, the
wedge 28, the wedge 28, and the filler piece 37,
respectively, and a screw 30 is inserted in each
threaded opening to hold the filling structure
tightly in place.

As the section of each filler piece 25 is defined
by the circular curved surface and a chordal
surface whose chordal dimension is substantislly
less than that of a diameter whose radius is the
radius of curvature of the curved surface, it will
be apparent that the extent of length of the
transverse groove occupied by the locking piece
will depend upon how much less the chordal di-
mension is than the diameter. Therefore, so
far as the filler piece is concerned, the cooperat-
ing locking piece has a greater extent of move-
ment than in the patent aforesaid; however, to
provide for such increased extent of movement,
it is necessary to avoid interference of the lock-
ing piece with the curved back wall of the groove,
and this result is achieved by the provision of
opposed slots for the wedges, the slots being lo-
cated so as to intersect the circularly-curved
back wall, thereby affording an increased extent
of greove length for locking piece movement.

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 de-
sired, therefore, that only such limitations shail
be placed thereupon as are specifically set forth
in the-appended claims.

‘What is claimed is:

1. In an elastic-fluid turbine, rotor having a
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blade groove; a groove extending in a direction
which is transverse to the blade groove and pro~
viding an entrance opening for blade roots; a row
of blades having their roots in the groove and in-
cluding a blade whose root is disposed within
the entrance opening; interlocking means at
groove and blade root sides; said transverse
groove having parallel side walls and a curved
back wall separated from the side walls by op-
posed slots extending depthwise of the groove
and intersecting the curved back wall; a lock-
ing piece in the transverse groove, engaging the
side walls thereof, and having interlocking means
for cooperation with the blade root in the en-
trance opening; a filler piece in the transverse
groove and having a curved face engaging the
back wall thereof; the arcuate extent of the
curved face of a filler piece being less than a
semi-circle so that the chordal distance between
the side edges of the filler piece may be less than
a diameter whose radius is the radius or curva-
ture of the curved face; interlocking means for
connecting the filler and locking pieces in place
with respect to the walls of the transverse groove
and providing for movement of the locking piece
in a direction toward or away from the blade
root; wedge means disposed hetween the filler
and locking pieces and including structure in-
sertable in and removable from between the lock-
ing and filler pieces by movement along said op-
posed slots; said filler and locking pieces and said
structure being formed to provide jointly a
threaded opening; and a screw cooperating with
a threaded ovening 0 hold the filler and locking
pieces tightly engaged with tbhe locking piece
engaging the blade rnot in the entrance opening.

2. In an elastic-fiuid turbine, a rotor having
a blade grocve whose sides are undercut to pro-
vide opposed overhanging flanges; grooves open-
ing into the blade groove through opposite sides
of the latter, extending transversely with respect
to blade groove, and providing an entrance
opening for biade roots; a row of blades having
their roots formed to fit the undercut groove,
disposed in the latter, and including a blade
whese root is located in the entrance cpening;
each of said transverse grocves having parallel
side walls and a circularly curved back wall sep-
arated from the side walls by opbesed slots ex-
tending depthwise of the groove and intersecting
the curved wall; the radius of the back wall be-
ing equal to one-half of the width of the trans-
verse groove; said side and back wall having
serrations parallel to the groove bottom; lock-
ing and filler pieces in each transverse groove
and heving serrations engaging the serrations of
the side walls and of the back wall, respectively;
wedge means insertable in and remcvable from
between the filler and locking pieces of each op-
posed pair of slots, and, when inserted, having
surfaces thereof arranged for abutment with ad-
joining surfaces of the filler and locking pieces;
said filler and locking pieces and said wedge
means being formed to provide jointly & threaded
opening; and a screw engaging the threaded
opening for holding the filler and locking pieces
and the wedge means in place with the locking
pieces engaging the roct of the blade located in
the entrance opening.
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