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Yo all whom 38 may mncrzf‘n‘ |

e it known that I, Grorer "Westixe-

STOTRR. R r;"?%'"i”ﬁ'w of the United States, and
a resident of Pittsburg, in the connty of
H?ﬂw‘i ny Hud State of Pennsylvania, have

f]t 4 new and useful Invention in Ilas-

~Hhard Turbines, of which the following
1s a specification. |

This invention relates to elastic fuid tur-
bines,

The. DlL*«CIl* apwhmm}n is a division of
) Jh:’ua.tmn 258,485, filed Mav 2, 1905.

The atmam or casings of elastic Huid tur-
hines Hi,stf}zt from various causes,
tvpes of turbines the wfm"* thereof, after
}1::1":‘* g ’zhe critical speed rofate *ﬂmm their
o1 stead of ther geomel: 10 aX1S.
O aceount ﬂ‘f hja*% COT ] !m:n 1t has bheen
‘sand uecessayy’in the multi-celluler typ:;}
o turbines 1o leave cleary m(*fs bevond the
free ends of f’m blades and vanes suflicient
te nrovide for a %llfﬂ(;-&”lt margin of Sately.
_E‘_H;::{LLLF:: 1{ VTATIORS SOUCES. of loss 1n
efficiency, means h ave been devised o reduce

| ,f necessary.  shronds
cnannel rons mwa heenr mveted to

- ;ﬁ:;i'.“*a-“-f-:ﬁ {-‘*Jlt s of the
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and vanes :e_*'zr""i have been pro-

Ao s

vided with oubward ﬂ“tfm:mﬁ fanges pre-
senting ‘thiﬂ Wearing arfaces  in close
DI ﬂ"“‘fhﬂ}_{t"ﬂ; to the roter o ai;:—mm 45 the case

J:._h.L. method, how gver, 18 open to

erLOS ohjections. The shrouds
& nl%?e@ to the blades and vanes
wher 1}”':”% flanges hecome worn throug!

! : > £ IR
f:::«':;-'ﬁ"sfﬁ:mﬁ: an. aecount {:ﬁ d;nm {100 or Irom
| A
:e:s::;‘r-;f “r"‘e,._ cause, the mimimum clearaiice ae-
.; cannot ?}a’ yestored and the efficiency |

the furbine 18 [Hﬂ“f‘f“f)w Jﬂ%{‘*mw
clon 18 Lo mﬂviﬂe

£l

e obtert of this invend
, DHH clearance piece or strip which
will serve ag o wearing strip for the ends
-+ the tarbine bisdes. whethey the same are
shrnuded or unshrouded

Tnobhe drawings, K i??'ﬂli.’iﬂ L1s a view 1
o ;r.-}',f g 'é"i u - of o number of an nnlar rows
a;';'" fnrbine Diades and vanes secure d to their

:

PG hm Lyfru J,mi 9}3*153; s’;‘ *ﬂluﬁ.‘a} $hw! Z’?t}i S _fl!tl_;_}h..}
m stator ang T rabop ! ang equipped with my
invention, £1g, 2 18 2 f-mii‘*!r vieyw of 4

siigr L‘nlyf i a}d]m
F:e..z;af, 8 1 a lilte view of
L oF my im*mt’im

 Fig. 1 the blades and vanes are shown

another

in the

{ nrhirla hlades

10¥1 @~ the mvyention, and
modified
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with shrouds riveted thereto and the shrouds
which are formed 1 the nature of strips
cibracing a number of blades and vanes
AL p}:(}nﬁed with an outward extending
flange 10, In Line with {his mltmnd eX-
tending fange a wearing plate 11 15 shown,
which has a flange 12 calked into a slot
formed therefor i the stator or rotor:

[n Iig. 2 the clearance and wearing %tnp
13 is shown. soniewhai in the ndtme of
V 1n cross seetion; that s, the wines of the
strip (,11\.(,1‘”(‘ from the edges of the slot into
which it is secured by means of the metal
strip 14 The metal stvp 14 lies within
the vertex of the strip and 1s spread trans-
versely of the slot. |
In 5 the wearie plates

.uh huhn pmwlM 1\1111 A

are shoewn
tange 16

_{* 1f1

S

calked noa glm i the stator or rotor and
cach wearing plate 18 provided with an

outstanding bead or flange LIV enguging an
andercut pmmm of an adjacent blade

whereby the blade will assist w holding the

wearing nlate i b ace.

't owill be ser e that a minumun clearance
iy e imd without the liability to troubl
for if the blades and vanes do contact with
these wen 3.1{1;_1 strips they may be worn away
without tearing the blades or vanes because
the wearimg sirips Ell.t-ll]il(](! of softer metal
than that of which the blades and vanes con-
sist,  In practice the strips will generally be
thin so that heat eencrated by contuct will

De materially dissipated by radiation and

conductivity.
in assembling
{he rotor. uhid
JT’t‘:I]i’J Hif‘f
the byrhbhme

the turbine the blades of
may be cither shroud cd or

vis and the vanes on the stator
mav be bored out.  Thus the turbine may be
asscimbled withont any clearances between
the blades and vanes and the wearing sbrip,
and the 1:“{}1' revolved to ermd thmr own
{d.-i{ff::li-'?lil.f,f_‘t.‘ fn this manner it wi
fhat the smaliest clearance *mml;ﬂ@ may 0e
obtained. ‘{i for anv reason these Wﬂ*'mw
strips become worn-out 1 use they may |

1{"~uhlw replaced by new strips as they ave
castly  inseried dﬂtt secitred  within thes

stols

Hmmu thus deseribed my invention, what
v 3
T claim 1s:
1. - Tn an elastic flutd turbine, a blade or
vane-holding element provided with a plu-
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may be oroand off concenfricto
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elemant, = L
3. The combination with a blade-carrying”

2%

rality of slots, 1 meta] strip located Letween -

sald slots and a llange provided® on said
strip for securing it to sajd clement, .

2. In an elastic fluid turbine, a blade or
vane-holding element provided with a plu-
rality of slots, a wearing plate located be.
tween adjacent slots and extending in elose
proxiniity to the surface of sald element,
andqyieans for mounting said blades on saic

clement of g turbine, of a metallic wes ring
Plate rigidly secured to sqid clenient,

clement of a turhine provided with a plu-
ality of slots, of Dlados mounted In said
slots, metalije strips mounted Letween aclja-
cent slots and means
for securing said

strips iu place on said ele-
nient. |

~with said clearance determining

~or free end of

meluding gaid blades | 11)
- subscribed my

2. In - combination with blade-carrying

clement of ,
plurality of rows of blades thereto, string To-
cated between adjacent rows

eXtending-in elose proximity to the suirface

a turbine, means for seeuring a .

i

of Dlades and -

Ctron with an annular
shroud provided witl:
g strip seeured o the outer or free ends of
sard Dlades and g

953,874

of said element. and flange for securing
said strip to said element, |

0. In an elastic fluid turbine, the combina-
row of blades of 1
- cleavance determin- 2g

renewable wearing plate
ceured to the stator of sald turbine in line
y strip.

. Inan elastic fluid turbine, the combina-
tron with an annulay row of rotor hlades and

the stationary casing therefor, of a shroud

_ - provided with the radially extending clear-
4. The combination wit] « blade-carrying -

ance determining strip secured to the onter
such blades and a wearinge
said slator in line with saiq
arance determining strip.

In testimony whereof, T have hereunto
name this 26th day of July,

40
Strip secured to
¢l

1909,

GLO. WESTINGHOUSE.
Wituesses: | |
Gro. J. Tavrnor,

H. C. Texer.
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