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To all whom it may concern:
Be it known that I, Fraxers HubusiNsox,

_ Specificafion of Letters Patent.
Application iled June 12, 1983.

a subject of the King of Great Britain and -

treland, and a resident of Edgewood Park,
in the connty of Mliegheny and State of

Invention in Steam-Turbine-Cylinder Lin-

ings,of which the Zollowingisa specification,

This invention relates to blading for elas-

- bodiment of my invention; Fig. 2 iy a
. Uon along the Hne A—A

Pennsylvanin, have made a new and useful i o plan view of a rotating Dladetenrryving ele-

Patented Teb. 22,
Serial No. 438.1€6.

1910.

cation and forming a part thereof: Figure 1
12 fragnental seetion of a rotor or rotating
blade-carrying element, and discloees nu o
3 s

of Fig. 13 Fig.

Nieny

to which blades ave seeured in aeeord.

canee with my invention; Fig. 4 is a trans-

curing a protective covering to the blade- |

enrveving olement of the turbine,

Auebject of this invention is ihe produe-
tien of simple and effective means for blad-
g turbines in conjrnetion with means for
elfcetively seeuring a protective covering for
the Dlade-earrying elenrent in place on the
element.

A Turther object is the production of sim-
ple and effective means for asseinbling the
blades in segmental strips and for rendering
the operation of renewing blades in a tur.
bine a simple matier,

The inner peripheral face of the station-
ary element or easing of the turbine is fre-
aiaently corroded aud pitted by the motive

The pitting of the cas-

fiuid of the turbine,
ing, and, in sonie Wstances, of the rotuting
blade-carrying element, results from an

erosive and corrosive action which may be !

the reselt of chemical impurities in’ the
botler feed water, such, for instance. as or-
ganic or inorganic acids. It may result
from the corrosive action of the distilled
water, that is, the water of condensation,
and the crosive action of the motive fluid
and the water of condensation in their pas-
sage through the working passages of the
turbine.  Whatever the cause, the fact re-

@ =pacing pleee, which
Chvention.,

'S

mains that the exposed surfaces of the work-

ing clements wre ar thnes and under.certain
conditions badly pitted snd eorroded.. The
east iron easing is usually incre actively at-
tacked than the rotor element. bur T con-
template providing a protective covering
which may be eifectively sectired to both the
stationary and rotaiiug biade-earrying ele-
iments of a turbine,

verse seetion of a fragment of a stationary
tie fluid turbines, and also to weans for se- |

bDlade-carrying element embodying my in-
vention and, Fig, 5 is a perspestive view of
forms » detail of my

A blade-carrying element 6 of the turbine
is provided with a plurality of blade-mount-
ing slots 7. in which blades 8 wnd interme-
dlate spacing pieces 9 are assembled.  Each
blade is provided, near its base, with a liole
16, which extends transversely through it,
and cach piece ¢ is provided with o hole 11,
which extends transversely througlh it and

which is so located within the piece as to -

register with a hole 10 of an adjacent blade
8 when the blades and pieces are assembléd
iu a blade mounting slet. .
The blades 8 and the spacing pieces 9 are,
before they are introduced into the hlade-
carrying slot, assembled into segmental
blade rings or sections by being thieaded
onto and secured in place on a binding wire
12, which is adapted {o extend through the
holes 10 and 11 of the blades and pieces re-
spectively. The blades and pieces are alter-
nately arranged upon the wire and, if de-

sired, the ends of each wir¢ may be riveted :

over to permanently secufe them in place.
Any suitable method ay be employed for
assembling the blades and pieces on-ilie wire.

The outer or free ends of the blades are
cach provided witi -a tip 13, which extends

- lengitudinally of the blade and which is

This invention contemplates assembling !

- mental blade rings. and providing mean- for
ssecwring the blude vings and ako o pro-

. teetive covering for the blade-carrying ele- .

v

ment to that element.

adapted to secure a channel 14 onto the outer
end of the blade. The channel 14 is pro-
vided, in its web portion, with holes 15

which are spaced to correspond to the spe--

ing «f the outer ovr free ends of the bludes.
and through whiel e tips 18 of the bladi .
are adapted to extend.  Afier the channel is
in place on the blades it is permmnently se-
cuced to them by riveting over each tip i3,
This construction in conjunction with the
binding wire 12 permanently assembles the
blades and spacing pieces into a segmental

; ring.
In the dvawings accompanying this appli- |

One wall of each blade-mounting slot 7

see-
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is undercut, and one face 16 of each spacing
piece is so inclined, relative to the top and
hottom fuces of the piece as to conform to
the inclination of the undercut wall of each
dot. A laterally-projecting lug 17 is formed
at or near the top of each piece and on the

" came side of the inclined face 10. The Ing
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_into the slet and thereby forced into grip-
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17 is so located on each piece 9 as to project
peyond the walls of the slot and to overhang
the undercut wall of the slot when the pieces
are located in place in a slot. The other lat-

eral face 18 of each piece extends at right

angles to the top and bottom faces of the

picce and, when the pieces are located In @
siot 7, is nérmal to the peripheral face of the
blade-mounting slot. )
After the blades and spacing pieces have
been assembled into a segmental 1ing, the
ring segments are introduced into the blade-
mounting slots 7 in such a way ‘that the in-
clined latera! face of each »ing, formed by the
inclined faces 16 of the intermediate pieces
9, comprised in each segmental ring, contacts
with the undercut wall of the rounting slot.
The rings are then secured in place m the
lude-mounting slot by means of a calk-
ing strip 20, which is inserted in the slot be-
tween the faces 18 of thie intermediate pieces
9 and the vertical wall of the slot. -
Proteciive strips 21 ave Jocated between
adjacent blade-mounting slots 7 and are se-
cured in place on_the blade-carrying ele-
ment by means of the lugs 17 of the spacing
pieces 9 located in one siot and the calking
picee 20 located 1n the next adjacent slot.
The method of wounting the protective
strips Is as follows: One row cof blades i lo-
cated in the blade-mounting slot and is per-
menently secured in place in the slot by
meaus of a calking piece 20 which is callked
ping contact with the vertiral wall o the
ot and which forces the inclined face of
the blade ring into gripping contact and
positive engagement with the undercut wall
of the slot. . A blade ring is then introduced
into the pext adjacent slot and a protective
sirip 21 is so locatedt between the two adja-
cent, slots that one edge contacts with and is
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overhune by the lugs: 17 of the spacing
N = A ! * > N [al
pleces 9 cecured into the first mentioned slot.
These spacing pieces ave of such height that

they project bevond the walls of the blade- |

earrying slots an amount which is about

equal to
strips 21, and the protective strips are hev-
eled at each edge. Each calking piece 20 is
so constructed that when calked into the

strip 21.  This consiruction secures the pro-
tective strips rigidly n place and prevents
them from being dislodged by centrifugal
or any other dislodging force. The pro-

the thickness of the protective |

.
‘.
'

i

i

tective strips are curved to correspond to
the curvature of the peripheral face of the
blade-carrying element and they are prefer-

ably cut into sections for convenience in-

handling and mounting them on the blade-
carrying element. Each section of a ring
is so arranged at its ends that the sections
may be inserted into the blade - mounting
slot end for end without destroving the
spacing of the blades in one aunular row.
Tt will be apparent that for conveniguce in
handling, the calking pieces 20 may 2iso be
introduced into the slots in short sections.
- Thronghout this specification and in the
claims, 1 have atilized the terms blade™
and “blades” in their broadest sense, that
is, to mean either the moving or siationary
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blages of s turbine. The term *blade-car-

rying elefrent ” has also been utilized in the
broad sense, and means wherever it eccurs
either the stationary or rotating blade or
buckel-carrying clement of a turbine. 1.
therefore, wish it to be understood that 1
do not limit the scope of this invention to
either a stationary or moving blade-carry-
ing element of & turbine, and that the speci-
feation is broad enough to include various

h

and different kinds of blades and buckets. -

Tn accordance with the provisions of the
patent statutes, I have deseribed .the prin-
ciple of mny invention together with the ap-
paratus which I now consider the best em-
bodiment thereof, but T desire to have it un-
derstood that the apparatus showr. is oniy
{lustrative and that the invention can be
carried out by other means.

What T claim is: - .

1. Tn combination in 2 turbine, a blade-
carrying clement provided with a slot, a
segmental blade-ring comprising blades, in-
tormediate spacing pieces, and means for
securing said blades and said plecss to-
gether, a protective covering for said ele-
ment and a calking strip for securing said
covering and said blade ring to said ele-
ment. ’ .

o Tn combination In a turbine, a blade-
carrying element provided with 2 plurality
of slots, blades und intermediate spacing
pieces located in <aid slots, protective strips
Letween adjacent slots, means formed in-
tegrally with cach spacing piece for engag-
ing a protective strip, and a calking strip
for securing said blades and said spacing
strips into- said slots and said protective
strips to said element. ]

In testimony whereof, I have hereunto
subéeribed my name this 4th day o June,

“blade-mounting slot, it will flow around and ' 1903
¢ engage the adjacent edge of the protective

FRANCIS HODGKINSOXN.

Witnesses: ¢
Cuarves W. McGHEE,
E. W. McCaLLISTER.
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