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To all, whom, it may concern: 
Beit known that,HANSHOLZWARTH, a citi 

zen of Germany, residing at Hamilton, county 
of Butler, and State of Ohio, have invented 
new and useful Improvements in Turbines, of 
which the following is a specification. 
My invention relates to improvements in 

the movable member of a turbine, with espe 
cial reference to the construction of the run 
ning wheels and vanes. 

. The object of my invention is to provide 
means for adequately supporting and securing 
the vanes in position. 

In the following description reference is had 
to the accompanying drawings, in which 

Figure 1 is a radial sectional view of one of 
the running-wheels and a portion of the shaft. 
Fig. 2 is a side view of an outer portion of 
one of the wheels, drawn partly in section. 
Fig. 3 is a detail view of a portion of the pe 
riphery, showing one vane with the retaining 
band removed. Fig. 4 is a view of one of the 
wanes, showing its concave side. Fig. 5 is a 
sectional view of the same. 

Like parts are identified by the same refer 
ence characters throughout the several views. 
The wheel is formed with two disks AA, 

which are bolted to a ring B on a sleeve C, 
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the latter being mounted upon and turning 
with the shaft D to which it is splined. The 
outer edges of the disks are expanded to form 
laterally-projecting flanges E, and blocks F 
are secured in an annular row between the 
disks adjacent to the flanges E by bolts G. 
An intermediate row of bolts G is also pro 
vided to reinforce the disks. The latterpref 
erably converge radially to more adequately 
reinforce each other. The blocks F taken to 
gether form a vane-supporting ring, of which 
each block is a segment. 

Each of the blocks Fis provided with angu 
lar channels f, extending inwardly from the 
outer surface of the block and converging, 
as best shown in Fig. 2, the bottom of each 
channel being preferably enlarged slightly, 
as shown. The vanes are formed with lips 
J J on their front and rear walls, respec 
tively, and these lips are bent convergingly 

portion of the channel. 
ries of vanes are in position, a band K is ad 

and forced into the channels f as the outer 
edges of the vanes rest upon the flanges E. 
If desired, each lip may be thickened at J J' 
in correspondence with the enlarged bottom 

When the entire se 

justed to encircle the series, the band engag 
ing the outer edges of the vanes, which are pref 
erably slightly notched or recessed for the re 
ception of the band. 

It will be observed that with the described 
construction each of the vanes will be held 
rigidly in position by the engagement of its 
lips J J in the channels fof the blocks and by 
the outer band K. The blocks F may, if de 
sired, be connected or formed integrally as a 
continuous ring. The lips J may be entered 
laterally before the disks are placed in posi 
tion, or they may be pressed into the channels 
by direct pressure. 
Having thus described my invention, what 

I claim as new, and desire to secure by Letters 
Patent, is 

1. In a turbine, a vane-supporting wheel 
comprising a plurality of disks; a supporting 
shaft rigidly connected with the disks; and a 
ring located between the outer portions of the 
disks; a series of vanes, each having a plural 
ity of lips extending at different angles into 
cross-channels in said ring from the inner and 
outer sides of the vane respectively; said 
disks being arranged to cover the ends of the 
cross-channels to hold the vanes in position laterally. 

2. In a turbine, a movable member having 
a vane-supporting ring provided with chan 
nels in its periphery substantially parallel at 
the surface of the ring, but extending in 
wardly at different angles; and a series of 
vanes each having a plurality of lips engaged 
in said channels. 

3. In a turbine, a movable member having 
a vane-supporting ring; and a series of vanes 
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mounted on the ring; each of said vanes and 
the ring being formed to interact in different 
planes cutting the surface of the ring along 
substantially parallel lines, but extending at 
different angles to such surface; together with 
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means for holding the interacting portions of 
the vanes in position against lateral move 
ment. 

4. In the running-wheel of a turbine, a vane 
supporting block provided with channels ex 
tending at different angles in the outer sur 
face of the block; and a vane having lips en 
tering said channels. - 

5. In the running-wheel of a turbine, a vane 
supporting block having channels extending 
into the outer portion of the block at different 
angles but parallel at the surface; and a vane. 
having lips engaged in said channels. 

6. In the running-wheel of a turbine, avane 
supporting block having channels extending 
into the outer portion of the block at different 
angles but parallel at the surface; and a vane 
having lips engaged in Said channels, said lips 
having enlarged portions fittingenlarged por 
tions of the channels. 
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7. In a turbine, a movable member having 
a shaft; radially-converging disks rigidly con 
nected with the shaft; a ring interposed be 
tween the outer portions of the disks and rig 
idly secured thereto; a series of vanes having 
lips engaging in channels in the ring; and a 
ring encircling the outer ends of the vanes, 
whereby the latter are held in the inner ring. 

8. In a turbine, a movable member having 
a vane-supporting ring; and a series of vanes 
imounted on the ring; each of said vanes be 
-ing-arranged to interact with the ring at the 
central end portions of inner and outer sur 
faces of the vane, and at different angles. 

In testimony whereof Iaffix my signature in 
the presence of two witnesses. 

HANS HOLZWAR.TH. 
Witnesses: 

EDW. D. FRANK, 
EUGEN WEBER. 
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