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To all whomy it may conecern:

Beitknown that I, GrRorge W ESTINGHOUSE,

a citizen of the United States, and a resident of
Pittsburg, in the county of Allegheny and

5 State of Pennsylvania, have invented a new
and useful Improvement in Turbine-Blades.
of which the tollowing is a specification, this
application being a d]VlSlOIl of an applica-

tion filed June 24, 1903, Serial No. 162,911, in

10 which is claimed the method herein described
but not claimed.

My 1mvention relates to fluid-pressure tur-
bines, and particularly to the blades or vanes
anc Intervening passages which direct and

15 utilize the Velomtv of the expanded

producing rotary motion; and it has for its

object to provide a simple, compact, and dura-
ble structure of the character indicated.

It has been a usual practice in constructing

20 turbines of the Parsons type to form the blades

and vanes as separate articles and to inde-

pendently mount them in position in suitable

grooves formed 1n the bases which are to serve

as their supports, or in some cases the blades

25 and vanes have been cut by a suitable milling-

tool from the body of metal which comtltuteq

the base for the blades or vanes: but in such

cases the outer or free ends of the vanes or

blades have been either unsupported or have

30 been provided with separate shrouding rings

or bands, and in such cases when ‘Lpphed to

the 10th131110 member 1t has been found diffi-

cult to so ftpply the bands that they shall be

securely held in position against the strains

35 exerted by the centrifugal action due to the
high speed at which such member operates.

In accordance with my present invention I

provide an integral structure which is easily

and cheaply manufactured and which is prac-

40 tically free from any danger of destruction or

disarrangement in service, whether embodied
In the stationary or the rotating member of
the turbine.
The invention is illustrated in the accompa-
45 nying drawings, in which—
KFigure 1 is

Fig. 2

a sectional view on line I I of
and showmg 1In operative position the

Juid for

cutting portion of a tool employed for mak-
ing the vanes and blades. Fig. 2isaside ele-
tion of a portion of a turbine member con-

structed in accordance with and embodying

my Invention.

Assuming that the blades or vanes are to be
formed in a ring 1 of suitable metal, I first
borea series of holes into one side of the ring,
preferably all at the same angle with the side
face of the ring, by means of a suitab
tool, (not shown,) the angle at which the tool
1s operated being that selected for the steam-
passages between the blades or vanes. 1then
bore a series of holes in the opposite side of the
ring which correspond in number and position
to the irst set and preferably all at the same
angle and equally spaced, but making any
desired angle with the holes of the fir st set.
I then insert the tool 2 into one of these holes
and rotate it by suitable means and at the
speed desired until the hole is cut to the de-
sired depth, the tool being preferably tapered
and rounded at its inner end, as indicated, so
as to form a tapered passage which is widest
at 1ts outer end.
ally during its rotation, so that it will cut an
oblong passage 3, as indicated in Fig. 2. The
tool may then be inserted in the next hole in
the series, and so on until all of them are cut
as indicated. The ring may then be reversed
and the tool inserted successively in the holes
at the opposite side of the ring and after cut-
ting to the desired depth be moved laterally,
so as to form like oblong passages 3 in the op-
posite side of the ring. Each of the blades
or vanes 4 thus formed 1in the ring has two
plane front faces that meet at a sharp angle
5 1n the center of the ring and two rear plane
faces which make a greater angle with each

other and are joined at theu' inner ends by a
curved surface 6.

1t will be understood that the entire cuttmd

operation may be effected by means of a sin-
gle tool; but, as above stated, it will be gen-

erallV found advantageous to make the pre--
liminary holes by means of a separate boring-

tool.

e boring-

I then move the tool later-
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It will thus be seen that the vanes or blades
are integral with the body portion of thering
and are connected by an integral shroud or
web 7 at their outer ends.

As hereinbefore indicated, the mecting pas-
sages may be cut at such angles that the for-
ward faces of each blade or vane may make
like angles with the sides of the ring or differ-
ent angles, as may be desired in practice. It
18 also feasible to employ a cutter of different
shape and dimensions and to otherwise vary
the shape of the passages and the blades or
vanes in any manner and to any degree de-
sired.

I claim as my invention—

1. In a fluid-pressure turbine, a series of
annularly-disposed blacdes having thelrcorre-
sponding ends connected by integral webs or

bodies of metal and each having front sides |

76'(,367

that meet at sharp angles and having redr
sides that are joined by a curved section.

9. In a fluid-pressure turbine, a series of
annularly-disposed blades having their outer
ends connected by anintegral shroud and their
inner ends connected by the body of metal
from which they are cut and each having dou-
ble front and rear sides that are angularly dis-
posed with reference to each other, the plane
portions of the rear sides being connected by
a curved space. |

In testimony whereof I have hereunto sub-
scribed my name this 11th day of December,

1903.

GEO. WESTINGHOUSE.

Witnesses:
H. C. TENER,
Wwu. H. CArEL.
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