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To bl whom Tt Dy concern:

Be 1t known that I, Wirriam S. Erniort, a
citizen of the United States, residing at Pitts-
burg, in the county at Allegheny and State of
Pennsylvania, have invented certain new and
useful Improvements in Elastic - Fluid Tur-
bines, of which the following is a specifica-
tron, reference being had therein to the accom-
panying drawings, forming part of this speci-
fication, in which—

Figure 1isa tace view of a portion of a vane-
wheel of an elastic-fuid turbine, partly in sec-
tion, illustrating my invention. Fig. 2 is a
vertical sectional view on the line 11 11 of Fie.

1. Fig. 3is a similar view on the line 11T 111
of Fig. 1. Fig. 4isa plan view of Fig. 1, the

vanes having been cutoff on the line IV IV of
sald figure.  Fig. 5is a perspectivedetail view
of oneof the vanesdetached. Trig. 6 isasimilar
view of one of the master-keys. Fie. 7 is a
partial face view of a vane-wheel provided
with laterally - extending vanes mounted at
right angles to the side face of the wheel.
Fig. 8 1s a sectional view indicated by the
lines V11I VIII of Fig. 7. TFig. 9is a similar
sectional view indicated by the line 1X IX of
Fig. 7.
line X X of Fig. 7, the vanes and master-key
being shown in elevation. Fig. 11 is an iso-
metric view of one of the vanes detached.
Fig. 12 1s asimilar view of one of the master-
keys.

My invention relates to the class of elastic-
Huld turbines, and refers particularly to the
attaching or mounting of the vanes of such
an engine; and it has for its objects to so con-
struct the vanes that they will constitute sep-
arate elements adapted to be mounted in the
wheel or vane supporting portions of the en-
gine by means of interfitting wedging engage-
ment. together with a master-key preferably

provided with vanes, by which the vanes are |

tightly secured. .
The invention is illustrated by the applica-

tion of the vanes to the wheel of the engine; |

but 1t 1s obvious that they may also be simi-
larly applied to the stationary vane-support-
Ing portion, so as to utilize the invention for
the insertion of vanes of both types.

Fig. 101s a horizontal section on the |

‘Reterring to the drawings, 2 represents the

turbine-shaft, upon which the vane-wheel 3§

s mounted in the usual manner. The vane-
wheel 1s provided with an annular groove 4,
extending radially of the wheel or at right
angles to its side, according to the desired posi-
tionof the vanes. Incross-section thisgroove

15 preferably of dovetail form, so as to receive

the correspondingly-shaped inner bases 5, pro-
vided with the inteeral vanes 6.

At intervals the groove 4 is provided with
openings 7, sufficiently large to admit the base
o to factlitate their insertion in the retainine-
groove, which 1s accomplished by insertine
them one by one through such opening T and
then grouping them radially around the wheel.
At intervals corresponding with such open-
Ing 7 the base of the groove is provided with
raciiall y-arraneed
Ing also provided with apertures 9 for the re-
ception and turning of the securing-nuts.

10 represents the base of one of the master-
keys, also provided with radially-extending
vanes 11 and having an inwardly-extending
threaded bolt 12, adapted to be inserted in the
bolt-hole 8 and to besecured in place by a nut
13. The faces 14 of the master-keys are ta-
pered toward the inner end corresponding
with the radial faces of the vane-bases 5, so
that the master-key bases thereby constitute
wedges by means of which the series of vane-
bases are locked in position. The width of
the vane-bases 1s slightly oreater than the in-
terior width of the receiving-slot, preferably

being provided with obtuse or rounded edges -

15 at each side, so that as the vane-bases are
inserted 1n position they may be driven with
suflicient force to tightly wedge them in place,
the blunt rounded edges facilitatine such
wedging by allowing the metal to be slightly
upset 1n such operation.

1t will be seen that when the vane-hasesare

thus inserted and the master-keys are secured
m-place and drawn down to make a binding

it a very rigid unyielding construction will
95

be provided adapted to withstand the constant
straln to which the vanes are subjected.

In Figs. 7 to 12, inclusive, the vanes are

arranged at right angles to those already de-
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seribed, projecting laterally from the face of

the wheel, and the recelving-groove 1s like-

wise located in the same mannér at one side
of the wheel. The construction and mode of
assembling is likewise the same as I have just
described, so that this arrangement will be
readily understood without further descrip-
tion. . :

With either arrangement this method of

mounting of the vanes may be adapted to or
combined with various designs of turbine-en-

oines, and it will be understood that the in-
vention will be adapted or utilized in such
manner by the designing eungineer. It pro-
vides a very simple, cheap, and reliable con-
struction. Broken vanes may be easily and
neatly replaced, while the cost of the vanes
themselves is comparatively low.

Various changes and modifications of the in-

vention may be made by the skilled mechanic;
bhut all such are to be considered as within the

- scope of the following claims.
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I claim-- -
1. In an elastic-fluid turbine, a vane-sup-
porting member provided with an annular

master-key provided with a wedging-base and
means for adjusting the key radially.

9. In an elastic-fluid furbine, a vane-sup-
porting member provided with an annular
vane-groove, vanes mounted therein, and a
master-key provided with a vane, and means
for adjusting the master-key radially.

3. In an elastic-fluid turbine, a vane-sup-
porting member provided with an annular
vane - groove having an insertion - opening,
vanes mounted in the groove provided with
bases having blunt binding edges, with means
for wedging said bases and vanes in the vane-
oroove.

4. In an elastic-fluid turbine, a vane-sup-
porting member provided with an annular
vane - groove having an insertion - opening,
vanes mounted in the groove provided with
bases having blunt binding edges, with an ad-
justable master-key provided with a vane, and
means for wedging the vanes in the groove.

5. In an elastic-fluid turbine, a vane-sup-
porting member provided with an annular
vane-groove having an insertion - opening,
vanes mounted in the groove provided with
bases having blunt binding edges, and a mas-
ter-key provided with a vane, a wedging-base,
and an extended threaded portion adapted to

‘vane-groove, vanes mounted therein, and a

. -
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enter a radially-disposed opening, and to be
tightened therein by a nut.

6. A turbine-engine provided with an an-
nular vane-groove having an insertion-open-
ing, vanes mounted in the groove, and a mas-
ter-key provided with a vane located in the
insertion-opening, with meansfor adjusting it.

7. In a turbine-engine, vane - supporting
means provided with an annular groove hav-
ing a series of insertion-openings, a series of
vanes mounted in the groove, and wedging
master-keys located in the insertion-opening
with means for tightening them radially, sub-
stantially as set forth.

8. In a turbine - engine, vane-supporting
means provided with an annular wedge-shaped
oroove, vanes provided with wedge-shaped
bases having obtuse binding edges, and means

for tightening them in the groove.

9. In a turbine -engine, vane-supporting
means provided with an annular wedge-shaped
oroove, a series of insertion-openings there-
in, vanes having wedge - shaped bases with
binding edges mounted in the groove, and

‘means for adjusting said bases.

10. In a turbine-engine, vane-supporting
means provided with an annular wedge-shapecd
groove, and a wedge-shaped master-key lo-
cated in the insertion -opening adapted to
tighten the vanes laterally, with means for
tightening the key.

11. A vane-supporting means provided with

a oroove having a greater width at the bot-

tom of the groove than at the top, vanes hav-
ing bases slightly larger than the width ot
the oroove, and means for tightening the
vanes, substantially as set forth.

12. In a turbine-engine, the cqmbination
with a vane-supporting member provided with
an annular wedge-shaped groove and an 1n-
sertion - opening therein, of wedge - shaped
vane-bases mounted in said groove provided
with obtuse bearing edges and vanes, and a
master-key provided with a wedge-shaped
base adapted to exert lateral pressure to bind
the vane-bases in position, with means for
adjusting the master-key radially.

In testimony whereof I affix my signature 1n
presence of two witnesses.

WILLIAM S. ELLIOTT.

Witnesses: -
Jas. J. MCAFER,
(., M. CLARKE.
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