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1o all whom it may concern:
beit known that I, HEINRICH ZOELLY, a citi-

zen of the Republic of Switzerland, residing |

at Zurich, in Switzerland, have invented cer-
tain new and useful Improvements in Tur-
bines, of whichthe followingisaspecification.

The object of my invention is to provide
certain new and useful improvements in ver-

‘tical shaft turbine water-wheels for the pur-
pose of counteracting the vertical pressure of
the shaft on the step or for removing said

vertical pressure entirely or partially.

_The invention consists in the combination,
with a casing, of the vertical shaft, upperand
lower turbine water-wheels on said shaft, the
upper turbine wheel having a disk extending
from the hub to the rim for receiving the up-
ward pressure of the water to counteract the
downward pressure of the shaft on the step,
and a guide-wheel for thelower turbine wheel,
having all parts closed from the hub to the
rim, |

s . s

I'he invention also consistsin the construec-
tion and combination of parts,as willbefully
described hereinafter, and finally pointed out
1n the claims,

- In the accompanying drawings, Figure 1 is
a vertical transverse sectional view of my im-
proved turbine water-wheel in a plane par-
allel with the axisof theinlet-opening. Tig.
2 18 a similarview at right angles tothe plane
of the axis of the inlet-opening. TFig. 8 is a

horizontal sectional view on the line A B3 of

Fig. 1. Fig. 4 is a similar view on the line

C D, Fig. 1;and Fig. 5is a vertical transverse |

sectional view showing a modification.
oSimilar letters of reference indicate corre-
sponding parts. - .
The shed or casing a of the turbine water-
wheel is provided with the fixed guide-wheels
¢’ ¢% concentric with the vertical shaft D,
which shaft is tubular and is supported by
the interior shaft d, resting on the step ¢® in
the cross-bar o of the bottom outlet-tube a’,
supporting the casing a. The driven shaft
0’ is connected with the upper end of the
shaft 6 in any well - known manner. The
lower guide-wheel o’ is provided with a
closed hood ¢, forming a guide for the shaft
b, which hood e’ covers those parts of the

‘wheel ¢’ between the hub and the openings

at the rim, so that the downward water-press-
ure at both sides of the opening at the rim
of the guide-wheel ¢’ is taken up by said hood
e’ and the walls of the casing ¢. The upper
guide-wheel ¢* has openings ¢’ between the
rim-openings and the hub, so as to permit
the upward pressure of the water to act

not only against the walls in the pocketsin

the upper turbine-wheel /%, but also against
the disk 7Y of said upper wheel /% which disk

95

6o

fY connects the rim-pockets with the hub.

Theupward pressure of the water onsaiddisk
1Y ecounteracts the downward pressure of the
shaft on the step and takes up the same par-
tially or entirely. The lower turbine-wheel
1S constructed in the usual manner and re-

| ceives no downward pressure, exceptthat act-

l

ing on the pockets or openings of the rim.
On the top of the casing an annular hood G
is provided for receiving the water passing up
through the upper wheels * and ¢*® which

water passes from said hood throughthejacket

i around the casings ¢ in the outlet-tube a’.
If desired, said hood ¢ and jacket & may be
dispensed with and a U-shaped tube g" ar-
ranged on the top of the casing A, as shown
in Fig. 5, which U-shaped tube ¢’ isconnected
with a second outlet-pipe 7/ for the water
passing through the upper wheels. Itisalso
advisable to make the upper wheels largerin
area than the lower ones, so as to utilize the
upward pressure on said wheels in conjunec-
tion with the pressure on the disk f* for tak-
ing up the downward pressure on the step.

- Having thus described my invention, I
claim as new and desire to secure by Letters
Patent— |

75
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1. In a vertical turbine wheel, the combi-

nation,with upperand lowerturbine wheels, of
a hood covering the lower wheel from the hub
to the rim-openings, the upper wheel having
a disk extending from its hub to its rim-open-
ings, substantially as set forth. |

2. In a vertical turbine wheel, the combi-
nation, with a casing, of a vertical shaft, a
bottom fixed guide-wheel having a hood cov-
ering the same from the hub tothe rim-open-
ings, and an upper wheel having a disk ex-
tending from its hub to its rim,substantially
as set forth. | |

3. In a turbine water-wheel, the combina-
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o 452,590
tion, with a easing, of a vertieal shalt, upper | name, in the presence of two subseribing wit-
and Iower turbine wheels having rim-open- | nesses, this 20th day of December, 1590.
ings, the arca of the openings of the upper | HIINRICIT ZORLLY
wheel being larger than the areaof the open- | PR ae e
5 ings of the lower wheel, substantially as set Witnesses:
forth. | AT BLUM,
In testimony whercof T hercunto sign my T LABIIART.
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