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- Delaware ,
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- My invention relates to wheel and blade assembhes
such as are used.in axial flow compressors and turbines
and is particularly directed to pmvldmg an improved
means of retention of blades on wheels.

" By way of background, it may. be pointed out that axial
flow compressors and turbines commonly are made up
‘of one or more wheels, each of which has a number of
blades mounted around the rim of the wheel.
monly, the wheel has slots cut across the rim into which
the blades are inserted, there being some form of dovetail
engagement between the root of the blade and the walls
of the slot.
out of the slots by some structure which keys or pins the
blades to the wheel.
retention involves the use of a pln which extends more or
less radially through the wheel rim into the base of the
blade. Other structures which have been proposed (see

Perhaps the most common mode of
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ly appllcable to various machmes of similar conﬁgura-

tlcm |
Referring to Fig. 1, there is illustrated a fragmentary

portion of a turbine wheel 10 including the rim 11, the

central portion of the wheel not being illustrated, since

it may follow any suitable known configuration and the

invention i1s not concerned with the disk or hub of the
wheel. Blades 12 are mounted in the wheel, each blade
comprising an airfoil or blade portion 13, aroot 14, and a
blade platform 15, projecting circumferentially of the

- wheel immediately adjacent the rim thereof, between the
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‘ticular slot and root form is immaterial.

blade portion and root portion of the blade. As illus-

trated, the blade roots are of the common multiple dovetail

form and are mounted in the multiple serrated slots 17 in
the rim of the wheel. It will be understood that the par-
- These slots
extend across the rim from the forward face 18 of the
wheel to the rearward face 19 thereof.

The wheel illustrated is one in which the periphery of
the wheel 1s conical -or tapered, in which case the ser-

- rations on the wheel and blade root are likewise at an

Cmn- -
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Usnually, the blades are retained from shdmg |

30

for example, U.S. Patents 2,434,935 and 2,686,656) in-

volve keys which lie under the base of the blade at the
bottom of the blade slot and are fixed in some way to
the wheel and blade. While such structures may provide
adeguate blade retention, they have the disadvantage that
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they weaken the wheel at a pcint of very high stress at

the blade root, with the result that the entire wheel must

be made heavier than would otherwise be necessary.

In distinction to these prior proposals, the blade lock-
ing structure of the present invention Involves structure
disposed at the rim of the wheel between the blade slots
-in a region of low stress, with the result that the weight

- of the wheel and, consequently, of the other parts of the

engine, need not be increased to compensate for stress in-
ducing conditions presented by blade locking means lo-
cated at the bottom of the blade slot.
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The principal objects of the invention are to provide an .

improved turbine wheel assembly; to decrease the weight
and increase the strength of such assemblies; to provide a
turbine wheel and blade assembly with locking means
which is readily applied and removed and does not
weaken the wheel; and to provide a simple, effective, and
convenient blade locking means for such installations.

-~ The nature of the invention and the advantages there-
of will be clearly apparent to those skilled in the art
from the succeeding detailed description of the preferred
embodiment of the invention and the accompanymu
drawings in which:

Fig. 1 is a fragmentary perspective view of a wheel

and blade assembly accordmg to the invention:

Fig. 2 is a sectional view of the same taken on a plane
containing the axis of the turbine wheel, as indicated by
the line 2—2 in Fig. 1;

Fig. 3 is a secnonal view taken on a plane at right
angles to the blade slots, as indicated by the line 3—3
in Fig. 2; and

Fig. 4 is a perspective view of the blade retaining key.
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The invention is shown and described herein as applied

to a typical turbine structure and the structure herein- 0

after will be referred to as a turbine, but the term is not
1ntended as one of ll_mitatlon since the invention is readi-

angle to the axis of the wheel, which axis may be con-

sidered as horizontal in Fig. 2. The invention is partlcu-

connection with a coned wheel, but is
not limited thereto. Ordmanly, the blade roots-are a
slightly loose fit in the slots in the turbine wheel. The
blades are mounted by shdmg them axially of the wheel
into the grooves.

It will be understood that the structure so far described
is old and well known. In connection with prior struc-
tures, however, it has been customary to extend a pin
through the rim 11 of the wheel into the blade root 14
or to dispose retainers in the bottom of the groove 17.
Structures of both these types weaken the wheel at the
base of the groove, which is a point of high stress.

The blade retaining or locking means of the present
invention comprises keys 20 which, as will be most clear-
ly apparent from Figs. 3 and 4, are tapered longitudinally
or from end to end with the thin end of the key adjacent
the larger diameter face 18 of the wheel, which is the
forward face in this example. The major portion of the
tapered body 20’ of the key is approximately of the form
of a 120° sector of a circle in cross section, as shown

larly desirable in

~most clearly in Fig. 3. The upper face of the body is

defined by two surfaces 21 and 22 which lie beneath and
substantially parallel to the under surfaces of the blade
platforms 15, which incline outwardly from the blade
root. The generally cylindrical under surface 23 of the
key lies in a complementary groove 24 in the rim of the
wheel, the groove being disposed in the projecting part
of the wheel rim between the blade slots. The key is a
single integral piece including a generally rectangular -
head 26 at the thicker end of the body, the head 26 ex-
tending inwardly and circumferentially from the body
and being adapted to abut the face 19 of the wheel. The
other end 27 of the key, which is flat and relatively thin,
defines a deformable portion which may be bent inward-
ly from its original form, illustrated in Fig. 4 and by
the broken lines in Fig. 2, to provide a head 28 abutting
the face 18 of the wheel. The key is thus retained against

displacement axially of the turbine or transversely of

the wheel rim by the heads 26 and 28.
The blade is interlocked with the key to hold the blade

against axial displacement by the interengagement of

abutments defined by a lug or projection 31 extending
radially outwardly from the body of the key and a notch
32 in one of the adjacent blade platforms receiving the
lig. As will be apparent, the key is retained against
movlng radially out of the assembly by the fact that 1t
is lodged under the blade platforms |

With a tapered wheel, there is a very substantlal force
urging the blade to the left as shown in Fig. 2 because .
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df thé action of céntrifugal fofce on the blade when the
This, of coutse, is resisted by the substan-.

‘wheel rotates.

‘tial head 26, the heavier portion of the body 20, and the

lug 21 which positively keys with or engages the notch -

“in the blade platform. The relatively light bent—ever head

28 need serve only to retain the blade. against. relatively
- light forceés which might tend to displace it when the

 turbine is stationary or turning &t a low speed durmg |

starting and stopping.
The blade locking key, as wﬂl be apparent is a SImple
and easily manufactured piece and the provision of the
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‘tapered groove 24 and the notch 32 in the blade platform

 requires no difficult machining.
~ In the assembly of thé wlhiegl, the blade Iock is éfi-

S geg-...d inn fhe fofch if thé blade dnd thé two are slid to- )
o 'gether into the whéél rim, whéfeupon thié héad 28 is bent

ovér as illustrated in- Fig. 2. If it shoiild be desirable

 fo remove a blade, thé héad 28 niay easin be cuf off to
ioval, and a Hew blade lock is prevzded upon
20

permit res

- reassembly. The Kéy is of stibstantially the saiiie weight
as the material cut away from the wheél and bIade to

~ ~ provide for instaliation, so that there is rio. incredse in
- the weight at the turbine ridi, and, siticeé the Key is

I claim:

A turbine wheéel assembly cemprlsmg, cembmatlen,

~a wheel having faces and including a rim and ‘having
dovetail blade mounting slots both the rim and slots being
‘inclined to the wheel axis and extending transversely of
the rim between the faces; turbine blades including dove-
‘tail blade roots mounted ih the slots and blade platforms
projecting circumferentially of the wheel rim from the
blade roots adjacent the whéél rini; and means for retain-
ing each blade dgainst disp}acement longitudintally of the

siots, the retaining means comprising means on the wheel

~defining axially tapered gromres of arcuate ¢ross-section
extending transversely of the rim intermediate the slots;

an axially tapered key mountéd in each groove and

shaped to confoirt t6 the groove, each key including a

head at the thicker end of the key engaging one face of
the wheel and a deformable portion at the other end of
the key engaging the other face of the wheel, the key

lying between the wheel and thé blade platformis of the
blades adjacent the key, oné of the adjacent blade plat— --

= ferms ha,vmg a neteh therem e,nd the. key havmg e pro-

mourited in the relatively unstressed portion of the fim

- ,between the blade grooves, the strength of the Wheel
- ___remams at the maximum value. -~ |
- It will bs apparent to those. skllled 111 the art frem the |

l'feregmng detailed descnptlen of the preferred embodi- -

‘ment of the invention that it is well adapted to realize the T
0. . -
- 2,483 610 =

_- eb;ec:ts and secure.the, advaniages described above.:

~ The detailed description of the invention. fer the pur- |
I ..'poses of explalmng the principles thereof is fiof to be
- -regarded as limiting or restricting the invention, as many - o
- modifications may be made by exermse of 'skﬂl in the art

Wlﬂ]lﬂ the scepe of the mventlen
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'  to the ether end thereef recelved if. the netch the deve—

tail engagenient Betwéen-thé blade rdot and wheel being

defined by slofs inclinéd radially to the axis of tHe wheel,

and the thicker énd of the kéy bemg af the end of Lhe

E 510ts nearer to tﬁe ams ef the Wheel
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