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To all whom it may concern: _
GEORGE WESTING-

Be it known that I,

 HOUSE, a citizen of the United States, and a

' +o the stator in any desired manner, extend
“to within close proximity of the rotor

der to maintain the small clearances desir-

in or- -

resident of Pittsburg, in the county of Alle- | able, while the rotor blades 6, which may be 60
5 gheny and State of Pennsylvania, have made  secured to the rotor in any desired manner,
2 new and useful Invention in Turbine Blades extend to within the same distance of the
and Vanes, of which the following 1s a speci- | stator. In order to present to the working
- fication. e fluid the proper surface contour throughout
"This invention relates to elastic fluid tur- | the entire length, each blade and vane 1s 65
10 bmmes. -~ - - | properly formed of two parts; a core portion,
It has been found in practice that the ro- which is preferably of steel, and an-armor or
tors and stators of elastic fluid turbines are sheath, preferably of copper, which extends
liable to, and do distort under certain oper- | beyond the core portion, forming a project-
~ ating conditions: 1t 1s essential to the effi- | ing rim which lies in the planes of the blade 70
15 ciency of such machines to have the clear- | faces and forms a hollow tip, which presents
“ances between the relatively moving parts | to the working fluid a working surface of the
(that is, the clearances between the tip ends | same contour as the blade proper. The i ro-
 of the blades and the stator or.casing and the | jecting rim, which 1s of less cross sectional _
~ tips of the vanes and the rotor or spindle) | area than the major portion of the blade, 70
20 small, and to overcome the troubles which | may be readily worn away to the end of the
" arise from small clearances and said distor- major portion of the blade if collision be-
tions, has been an object of tuis invention. | tween it and the element to which 1t stands™
I am aware that numerous attempts to this | adjacent occurs. - S |
end have been made,-but with all of them In order to protect the blade proper against 890
25 with which I am famihar fluid eddies result- | the erosive and corrosive effect of the fluid |
ing from ‘the schemes utilized rendered the | encountered, it is preferable to- sheath the
same impracticable. © R same with an armor of copper or SOmMe other
" A further object of this invention is to metal equally as efficient as a protector. By
produce a turbine blade or vane which | thus sheathing the blade with a metal softer 86
 +30 throughout its entire length presents to the | than the core portion, I am enabled to. form
~ working fluid the proper surface contour, and | the projecting rim to the tip end of tue blade
“the free end or tip of which, when collision | of the same soft metal, thus providing -&
‘between it and the surface element to which wearing tip which will be as effective in ex-
it stands adjacent occurs, may be readily | panding the working fluid and abstracting 990
35 worn away In. a’ predetermined ‘amount | the energy therefrom as though formed of the
whereby the remainder of the blade or vane | same metal as the core portion, but more ef-
will be uninjured and safe clearances at- | fective as a wearing tip. . -
tained. . - . | Bladesandvanes constructed inaccordance
These and other objects I attain by means | with this invention are preferably formed by 99
40 of the blades and vanes illustrated in the ac- | welding a copper envelop or sheath to 2 syeel
companying drawings forming a part of this | core, after which the whole is drawn to the
application, and  throughout which like ele- | proper cross section. Fach blade then con-
ments are denoted by %ik_e characters. sists of a core portion 7 and a protective ar-
~ In the drawings, Figure 1 is a fragmentary | mor of sheath 8. .After the blade strips are 100
45 view of a portion of a turbine stator carry- | thus formed they are cut into the proper '
ing two, annular rows of vanes and of a fur- lengths and the individual blades and vanes
bine rotor carrylng two raws of blades alter- | are then tip immersed in a suitable acid
nating with said vanes; Fig. 2 is a view in | bath (such as sulphuric acid) whetreby the
__perspective of & portion of a turbine blade or | core is attacked and removed In a predeter- 100
50. vane,.as the case may be, constructed 1 ac- mined amount, leaving & projecting rin ol
cordance with this invention; Fig. 3 is'an end | the sheathing or armor metal. An acid ior
view of a turbine blade or vane, as.the case the bath, of eourse, will be choseﬁwihitch will
may be, constructed 1n accordance with this | attack the core portion without touching the :
_, Invention; and Fie. 4 is a partial sectional ‘sheath dr armor and the acid, of course, may 19
55 yiew taken along the line A-—A of Fig. 3. | be varied to suit the different metals used. -

~ The stator ‘vanes 5, which may be secured | In Fig. 1, one




s

£3

.afway- near its outer end to illustrate the po-

sitions of the several parts of the structure.

~ In accordance with the provisions ¢f the
patent statutes, I have described the prin-
ciple of operation of my invention, together
with the
resent the best embodiment thereof, but I
desire to have it understood that the device

. shown is only illustrative and that the inven-
10

tion can be ¢arried out by other means.
- What I claim is: S |
1. A sheathed turbine blade or vane, the

- sheath of which projects beffond the sheathed

~portion at one end of the b

_ ade or vane.
2. A turbine blade or vane formed of a

- core and & protective cover orenvelop which

rojects beyond the core at one enc of the

*ﬁla,de., - .

"2, A turbine blade or vane 'formed ‘of a

30

-within close . _
rotor respectively; the free ends of each

-metallic core and a metallic armor welded
‘thereto and which projects beyond the core
‘at one end of the blade. '

4. A turbine blade or vane formed of a
metallic core and -a metallic armor welded
thereto and which projects in the planes of
the blade or vane faces beyond one end of

the blade or vane.

5. In-a turbine, alternate annular rows of

‘moving blades and stationary vanes, the

and vanes of which rows extend to
proximty of the stator and

blades

evice which 1 now consider to rep-.

of the biade or vane.

930,807

blade and vane being hollowed out to form a
projecting rim adapted to be worn away
when collision between the relatively mov-
Ing parts oceurs. ' o

6. A turbine blade or vane formed of a

core portion and a protective sheath or cover

which projects beyond the core portion and
presents to the working fluid a working sur-

tace of the same contour as the blade or vane.
7. ‘A turbine blade or vane provided at one

end with a wearing tip welded thereto. .
8. Ablade or vane provided with a tip por-
tion of metal softer than the major portion
9. A turbine blade or vane provided with a
tip portion of metal softer than the major
portion of the blade or vane and presenting

to the working fluid working faces of sub- :

stantially the same contour as the blade or
vane.

10. A turbine blade or vane provided with
a wearmng tip of soft metal.

11. A turbine blade or vane provided with
a sott metal tip welded thereto. ,

In testimony whereof, I have hercunto
subscribed my name this 20th day of De-
cember, 1806.

GEO. WESTINGHOUSE.
Witnesses:

Cranres W, McGrrg,
JNO. S. GREEN,
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