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To all whom it may concern: .

Be it known that I, Georee WrsTINGHOUSE,
a citizen of the United States, and a resident
of Pittsburgh, in the county of Allegheny
and State of Pennsylvania, have made a new
and useful Invention in Blade-Mountings,
of which the following is a specification.

My invention relates to means for mount-
ing blades, such for example as turbine
blades, in place on a blade-carrying element.

An object of my invention is to produce
means for mounting blades, such that the
blades will be accurately spaced and held
firmly in place on the blade-carrying ele-
ment. .

A further object is to produce means
whereby a plurality of blades, or all the
blades of a blade section, may be simultane-
ously mounted in place on the blade-carry-
ing element. o

These and other objects I attain by means
of apparatus embodying the features Lerein
described and illustrated.

In the drawings accompanying this appli-
cation and forming a part thereof, I have
illustrated my invention in connection with
the rotating blades of a turbine, with no idea
of in any way limiting my invention.

Figure 1 is a perspective view of a tur-
bine blade which forms a detail of my inven-
tion; Fig. 2 is a fragmental perspective view
of a row of turbine blades in connection with
a mounting element embodying my inven-
tion; IFig. 3 is a fragmental transverse sec-
tion of a rotatable blade-carrying element,
and illustrates a slightly modified form of
my invention. :

Referring to Figs. 1 and 2: The blade-
mounting element, illustrated as embodying
my invention, is formed in two pieces 4 and
5 which are respectively provided with
blade mounting slots 6 and 7, adapted to
codperate in receiving the bases of the blades
8 and in locking the blades in place. The
plece or member 4 may be formed integrally
with the blade-carrying, or rotor element of
the turbine, as shown, or it may be secured
in place in any suitable manner. The slots
6 extend across and into the peripheral face
of the member 4, at an angle to the longitu-
dinal axis of the rotor element, and are open
along the lateral faces of the element so that
the base portions of the blades may be intro-
duced laterally into them. :

The piece or member 5 may be ring-
shaped, but for convenience of construction

it is preferably formed in segments and is

adapted to be mounted on a shoulder 9

formed on the blade carrying element adja-
cent to the member 4. Slots 7 extend across
and Into the peripheral face of the member
5 at an angle equal, but opposite, to the an-

gle of the slots 6, with reference to the lon-.

gitudinal axis of the blade mounting ele-
ment. The slots 6 and 7 are so arranged
that they codperate to form substantially V
shaped slots in the periphery of the blade-
mounting element, when the member 5 is in
place. : :

Each blade is ‘provided with a base por-
tion 10, sq formed that it is adapted to
snugly fit into the V shaped slots. ~ Before
mounting the blades 8 on the blade-carrying
clement I preferably string them loosely on
a wire or strip 11 which extends through

openings, formed in the base of each blade .
at the apex or ridge between the inclined’

portions of the base. A groove 12 is formed
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m the lateral face of\the member 4, across -

the slots 6, and is adapted to receive the strip
11 when the bases of the blades are in place
in the slots 6. A correspondingly located
groove is provided in the lateral face of the
member 5 and is adapted to register and co-
operate with the groove 12 in receiving the
strip 11 and securing it in place.

In mounting the blades 8, I preferably

proceed .as follows: I first string the blades
on the wire or strip 11, and then insert one
leg, of the angular base portion of each
blade, into one of the slots ¢ of the member
4 so that adjacent blades are located in ad-
jacent slots and so that the wire or strip
11 is located in the groove 12. The member
5 is then moved to place, during which op-
eration the projecting legs of the base por-
tions of the blades are slipped into the
slots 7. After the member 5 is in place
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on the shoulder 9 and in contact with the

lateral face of the member 4, it is secured
to the member 4 by any suitable means, as
for example, by means of rivets 14 which
extend through registering holes formed in
the members 4 and 5 and extending trans-
versely through them. : '
With this construction, the blades are
positively locked in place and are also ac-
‘curately spaced. It will be ‘apparent that
the operation of mounting the blades is ma-
terially simplified by my invention and that

a number of blades, or all the blades of onc
blade section, may be secured in place at
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the same time. After the member 5 is se-

- cured in place the coOperating grooves
. formed in the members 4 and 5 positively

10

 -carrying element. )
“formed by the codperation’ of the slots 6
‘and 7, in conjunction with the V shaped base

lock the wire or strip 11 in place and there-
fore positively lock the blades to the blade-
The V shaped slots

portions of the blades, are effective in pre-
venting lateral displacement of the blades.
- T have shown the blades 8 provided with

("fOrwardly. extending flanges 15 formed at
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the ends of the blades and adapted to co-
operate, when the blades are mounted in a
row, to form a shrouding. It will be ap-

_ parent, however, that any means may be
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em(fl()yed for spacing and locking the outer
ends of the blades together. S

In Fig. 3 I have shown a slight modifi--

cation of my invention in connection with
a rotor element which may be employed,

either in a turbine, a fluid compressor or

exhauster. . The rotor-element consists of a
hub or spindle 16, mounted on a shaft 17,
and provided with an annular flange 18, on

. which circular blade-carrying disks 19 and

30

20 are mounted. The outer end of the disk
19 'i8 provided: with slots corresponding to
the slots 6 of the member 4 of Fig. 2 and

adapted to recéive the bases of the blades

8. .The blades are secured - together by

means. of & rod or wire 11, as previously.

described, which extends through openings

... in. the bases of the blades and a groove cor-

£

responding to the groove 12 is provided in

the lateral face of the disk 19 for receiving

“the rod, wire or strip 11. The disk 20 is

_provided on its peripheral edge with slots

40-

which corréspond to the slots 7 of the mem-
ber. 5 of Fig. 2, and the function. of this
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disk in securing the blades in place cor-
responds to the function of the member 5.
Any convenient method of procedure may
be employed in assembling the disks 19 and

20 and securing the blades 8 in place. The

disks are preferably, but not necessarily, se-

45

cured to the flanges. 18 of the spindle 16 -

by means of rivets 21 and the outer edge
of the disks are secured together by means
of rivets 92. It will be apparent that the
operation of securing the disks together
locks the blades 8 in place on the disks and
completes the rotor element. ’

‘Having thus described
what T claim is:

1. In combination with a plurality of
blades, a strip extending through openings
in the bases of the blades, a turbine rotor
slotted and provided with an annular groove,
a removable member provided with slots co-
operating with the slots in said rotor to re-
ceive the hases of the blades and a groove co-

my invention,

‘operating with the groove of the rotor to

receive and lock in place said strip and
means for securing sald removable member
in place.

‘2. In combination with a. turbine rotor
provided with laterally extending bladeslots,
of a removable member having slots co-
operating with the slots in said rotor, blades

'mounted in said slots and a locking strip

for securing said blades in said slots.
In testimony whereof, I have hereunto
subscribed my name this 3rd day of Aug.,

1911,

. GEO. WESTINGHOUSE

Witnesses: .
B. B. Hines,
E. M. McCALLISTER,

Copies of this patent may be obtained for five cents each, by addressing the * Commissioner of Patents.
. T Washington, D, C.”
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