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My invention relates to improvements in

~water wheels, 1t more pal‘tlcumﬂy relating

to water wheels of the axial flow type.-

An object of my invention is to provide-

a wheel of this character which will be sim-
ple in its construction, economical in manu-
tacture and effective in its operation. ..

A further object of the invention is to

provide a valve for controlling the water
ﬂowmﬂ' to the runner so shaped as to change

~the course of the water and direct the same

to the runner so as to furmsh a true axial

flow of water with the mmlmum amount ot

resistance. - - |
A further Ob]ect of my invention ig to

provide an arrangement for controlling the
ow
type whereby the water can be controlled
by a single valve in distinction from a plu—_'

flow of water to a wheel of the axml

rality of valves. _

In the accompanying drawings:

If1g. 1 1s a vertical sectional view Sho*wnfr
the 1mpr0vements |

Fig. 2 1s a plan view of the upper 1"&(:11119

member on a reduced scale.

Referring to the drawings, 1 represents

the penstock which forms a suppmt for the
operating parts and cons titutes a chamber 2
tor the water which supplies the runner.

The bottom of this penstock is apertured to

recelve and support the cylinder 3 and draft
4, the draft tube being prowded with ¢
a bridge or spider 5 to support a bearing 6. :

tube 4

for the lower end of the runner shaft 7. The
runner consisting of a hub 8 and radial

the draft tube. The upper end of the shaft
7 extends to and is connected with the rotor
of a generator 9 mounted upon the deck or

upper - wall of the penstock 1.

The cylinder 3 flares- outw‘mrdly in the di-

‘rection of 1ts inlet end and has a peripheral

flange 87 at its upper end which rests upon
and is secured to the bottom of the pe:ﬂgwck
1 to support the cylinder and its draft tube.

Surrounding the shaft 7 in substantially con-

centric '*'elauon therewith 1s a conical or
pear-shaped valve 10 the lower end 10’ o

stem 11 which is supported by mdms mem-
bers
a bifurcated nature as shown in Fig. 2 in
which 12 represents a pair of arms having
their outer ends pivoted on a rod 18 sup-

ported in the ears 14 of a bracket member 15,

to an axial flow.

'the valve and cylin cer

12 and 13. Each radius member is of

secured to the penstock, with thelr inner ends-
pivotally connected with a pair of trunnions

16 projecting from a collar 17 on the upper
end of the valve stem 11.

The arms of the
racius members 138 are 811'111‘1r1y pivoted at

their outer éends. on a rod 18 sunported 1n

“the cars 19 of a similar bracket 20 and have
their inner ends pivotally connected to trun-
nions 21 projecting from a collar 22 secured:

to the valve stem near its lower end. )
‘The arms 12 are extended as mdmated

at 22 and the free ends of the extensions are

pivotally connected by a Iink 23 to the p1s-

ton rod 24, the piston of which operates 1n a
cylinder 95 which forms a part of hydraulic
pressure devices of a well known type, these -
devices being controlled by a centrlfuofal

governor in a Well known way.

The sides of the valve 10 are tformed on

70

75

curves which extend through substantially

“ninety degrees of a circle, the sides of the

lower part of the valve bemn substantially
parallel to the axis of rotation of the run-
ner and gradually curved outwardly so as

80

to constitute, in connection with the inner
walls of the cylmde‘f, a curved passageway

which will direct or change the course of
the "Wﬁt@l‘ fl'[]m a st bhst antmlly radial ﬂO‘N_
The course of the water

1s thus changed in its flow thy ough the pas-
qa{“eway and dlrectec

wxial flow with a minimum amount of re-
1St€111(36‘ If mther when the valve
justed to admit more or less water this has

--110 effect upon the width of the stream of
blades 8" 1s c:ecmed to the shaft 7 within

vater as it leaves the passageway between

S0 as to mve a true

15 ad-

, this width of water

9

being substantially equal to the length of the

bhdes so that the blades will hwe an effec:

tive nnpfl,ct surface thy oughout their entire
length in whatever posmon of fzdjusfment

of the valve.

Means are pmvlde{l fo.._ &d]ustmﬂ the
valve through the pressure cylinder 25, the

'plcston of W’h](‘h 1s connected to the e&tera- -

sions 22. When the fluid pressure system

1s employed this ad;u&tment 15 automatic

£ depending upon the speecd. of the runner.
which has a loose fit about the hub 8. The B

. Inste%d of the automatic ad]u%tmeﬂt hew-
valve has an upwardly extending hollow

1and  operated means may bu em-
plo yed for adjusting the valve. ~ . |

By the construction -described it will be_ :
seen that the water will be directed to the
blades of the runner to give the best results,

eve‘*'

the arrangement bemn ,..;uch that the ﬂow

100
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of the wa,ter 1 dlrected from aQ lateml or



10 .
- Dlades,

~valve contmllmcr the inlet end of said casmo-'

- and cc»operatmcr therewith to form a water
 passageway, a single centrally arrancred
15 stem connected Wlth said valve, and: radlus_ __
. 1rods pwotally connectmo' said stem Wlth a

ra,dla,l du ectlon to cl-ﬂ amal ﬂow before--.
‘reaching the runner _
'further seen that there are no sharp nfrlesf_‘_--
or other obstructions in the water passaﬂ'e---j’
‘way between the valve and cylinder which
. would interfere with the free ﬂow of the

- water to the runner. _
ARCETE Havmcr thus descrlbed my mVentmn I
claim: - .
1. In a water wheel a runner havmﬂ';

blades.

“a casing. enclosmﬂ' said rTunner, a

' -’statlonary point..

2. Inoa water Wheel airrunne'r havmg_-fz’
- 'radlal blades and an ettended hub, an open- - set my hand thls 10th da ‘of July,

'ended msmcr 111 Wthh sald runner s

~from

“ably mounted HPOH the ehtended hub Of'

sald runner.

-;._.'mounted a valve in the 1nlet end of sald_;:--':"--'5.5_-f'_'_'_
It will be casing cooperatlng with the same to direct =
the water in an axm,l direction with rela-

tion to said runner, said valve being slid-
25

3. In a Water Wheel a runner ha,vmcr : ?

said runnel

sald casing,

-radial blades and an extended hub, an open-'_-{f
- ended casing iIn which L
‘mounted, a valve cooperatmw with sald
casing to direct the water in_ an axial direc-
tion with respect to said runner, a stem con-
J,nected with said valve and pr0]ect1n(r away
“and pivoted  supports’
connected ~ with | sald stem to support and 35
~position- the ‘valve, the space between sald”':-_*--"
' casing and valve. bemﬂ' unobstructed. S

In testlmony whereot I have hereunto';ft

, 1924,

J .HN J OPPES
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