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{No model.)

To all whom 1t may concern :

Be it known that I, WiLLIAM H. RIDGWAY,
a citizen of the United States, residing in
Coatesville, Chester county, Pennsylvania,
have invented certain Improvements in Wa-
ter-Wheel Systems, of which the following is

4 specification.

LO

The main object of my invention is to obtain
a high percentage of power in proportion to
the amount of water used, and to permit ready
access to one wheel without interfering with

 the operation of the others, a further object
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being to relieve the draft-tubes of the wheels
from the strain of the shafts, and thus permit

said tubes to be made of lighter material than |

usual. - These objects I attain in the manner
which I will now proceed to describe, reference
being had to the accompabying drawings, in
which— . | |

Figure 1, Sheet 1, is a front view of a sys-
tem of water-wheels emmbodying my invention;
Fig. 2, Sheet 2, a- plan view; Fig. 3, a trans-
verse section on the line 1 2; and Figs. 4, 9,
and 6, Sheet 3, views illastrating modifications
of my invention. |
- Heretofore, in obtaining power by means of
turbine water-wheels, it has been the prevail-
ing practice to use a wheel of a size proportion-
ate to the amount of power required, the gate
of the wheel being partly closed when 16 was
desired to reduce the power, or when the sup-
ply of water was not sufficient to permit the
wheel to be run at full-gate, the wheel in such
case being said to run at ¢ part gate.”

It is well known that the power developed
by a water- wheel from the volume of water
used decreases rapidly as the gate is closed.
For instance, it has been estimated thata wheel
which, when running at full - gate, develops

about eighty per cent. of the power of the wa-

ter used will develop but about from fifty to
sixty per cent. of the power at half-gate, and
but about twenty to thirty per cent. at quar-
ter-gate. Hence under the present system the

water is used most disadvantageously at the
time when it is important to develop as much
power as possible in proportion to the amount
of water used—that is to say, at low stages of
water, | *_

In carrying out my invention I use a num-
ber of small water-wheels on a single driving-

shaft, and operate the gates of the wheels in-
dependently of each other and in succession,
so that the supply of water to one or more of
the wheels mmay be entirely cut off without af-
fecting the remainder of the wheels, which con-
tinue to run at fall-gate, and consequently de-
velop the highestpossible percentage of power.

In the drawings, A represents part of a
slniceway or penstock for supplying water to
a number of wheels, four being shown 1n the
present instance, and being lettered respect-
ively B, B/, B2, and B°.

D is the driving-shaft, which 1s made 1n sec-
tions, for a purpose explained hereinaiter, the

sections being coupled together, and each sec-

tion carrying two of the wheels.

Kach wheel-casing has a gate, a, operated
by a rod, b, the upper end of the latter being
threaded and adapted toaninternally-threaded
worm-wheel, d, with which engages a worm, e,
carried by a longitudinal shaft, f, a key-seat
extending throughout the length of the latter,
and being adapted for thereception of a feather
in the hub of the wheel, so that the latter 1s
free to slide longitndinally on the shaftt 7, but
cannotturnindependently thereot. Thelongi-
tndinal position of the worm on the shatt 1s
determined by the operation of a screw-shalt,
h, and a nut, 4, on which are arms, forming
bearings adapted to the reduced ends of the
hub of the worm, so that the latter can turn
freely with the shaft f, but is compelled to
move longituadinally with the nut 2.

The shaft fis operated by means of bevel-
gearing from a vertical shatt, m, having a
suitable hand wheel or crank, and the shatt &

is also operated from the shaft m by means of

bevel-gearing, the pinion on said shaft m, how-
ever, being keyed to the same, and free to slide
thereon, under control of a suitable lever, so
that the shaft m can be geared to or released
from the shaft 2 at pleasure.
ment provides for the independent operation
of the valves or gates of the wheels, the shaft f
and its worm being operated until the gate of
the first wheel, B, of the system has almost
reached the limit of its downward movement,
when the shaft 2 is thrown into gear with the
shaft m, and the continued operation of the
latter canses the rotation of both shafts and
a Jongitudinal movement of the worm on the
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.-_-to which the water is admitted, however, al- |
ways running at full-gate and devel()pmg' the |
greatest possﬂ)le pereentd ge of power.

~ tothat above described the gates of the wheels
~will be opened in succession in a manner WhICh

20
- always be more or less friction and wear of
- said shaft due to the rotation of the same in

- dry bearings in the wheel casing or casings,
~ from which the water has beén cut off, and
- : operating-wheels; hence, in orderto ov ercome |
~ these objections, T make the shaft D in sec-
- tions, connected by suitable couplings, so that
. whenthe water has been cut off from the wheels

| -.30

- can be disconnected from the section earrying
~ the wheels B2 B3,
permits the rupamng of one member of the
- system without impairing the aection of the .
35
~ stoppage of the mill. | | -
Changes in the arrangement and constrac- |
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the shafb % is disengaged from the Operatmg
shaft m by throwing the pinion of the latter
- out of gear.

~ wheel has been closed the above operation is
~repeated, and the supply of water to one wheel
after another of the system is thus cut off, as
- the volume of the supply or the amount of

til it engages with the second wheel d, when

When the gate of the second |

work to be performed may suggest, those wheels

- When
the shaft m 1s turned in a direction opposite

will be readily understood. |
When the Shdft D is contmuous thele must |

there 1s also dead weight to be carried by the

B B’ the section of shaft carrying said wheels -

‘The sectional shaft also
other member or men bers or necessitatin g the

tion of the wheels thhm the scope of my in-
vention will readily suggest themselves to
those skilled in the art. Forinstance,in place
of the worm-wheel, nut, and duple;a shaft
arrangement, (bhowu 11 I‘Igs 1,2, and 3,) the
gate-operating nut may form part of a pinion
opemted through the medium of suitable in-
tervening gearing , by a rack, x, carried by an
endless chain, v, As in Ifigs. 4 and 5, the rack
having lugs adapted to smtable gulde rods,
and belnﬂ‘ traversed by the chain, so as 1:0
SUCCess1V elv cl%e or open the gates of the
wheels.

In Figs. 1, 2, and 31 have shown a sinole
draft-tube, I, for each pair of wheels, the
wheel- (,asnws being arranged side by bule and
the draft- tube being bolted to the inner or ad-
Jacent sides of said casings, while the bear-
ings for the wheel-shaft are formed 1n the outer |

and the sections being coupled, so as to be

245,867

‘shaft J, under the control of the nut ¢ of the | sides of the casings. By this means the draft-
shaft %, the worm freeing itself from the first
‘wheel d, and being traversed on the shaft un-

The main feature

wheels thus amann‘ed In pairs with a single
draft-tube.

sections being provided with suitable coup-'

tubes are entirely relieved from the strain of
the shaft, and can therefore bhe made of much
lighter metal than usual.

of my invention, however, is not limited to

6o

For mstance I have shown in
Fig. 6 four single wheels, each carried by a
‘Section of shaft independent of the others, the

lings, whereby they may be readily connected

to or disconnected from each other.
~ Lam aware that a duplex wheel on a vertical
shaﬂ:- has been combined with a horizontal

o

casing having a gate for each wheel and two

Tt albo difféers

applies to all arrangements in which a nam-

'_ber of wheels are coutamed ina smnle casmn

I claim as my invention—
1. The combination of a horizontal dru

]_[]ﬂ...

| shaft with a. series of vertical turbine wheelb .
| secured thereto, and each furnished with an in-
closing-casing o and controlling-gate, independ- |
ent of those of the other w heels as set forth.

| outlets, one discharging upward and the other
-'dowmmrd butthisinventiondiffersmaterially =
| from mine, m which anynumber of wheelscan

| be used on a single driving-shaft, all of the
‘wheels having the same hea,d
from it in 11013 affording the same facility for
| gaining access to the Wheel—-a remark which

:7_55::_ o

2. The combination of a bemeq of water-

W heelb with a driving-shaft made in sections,

each section carrying a wheel or pair of wheels o

readily connected to or (lhcmmeeted from
each other, as set forth.,

3. Thecombumtlonotddxwmﬂ-shaft aseries
of wheels thereon, a gate- &{Jtuatmn devwe 2!
single opemtlnﬂ-shaft m, and means, substan-
tially as deseribed, uhereby the Opemtmn of
said shaft m eﬂectb the traversing of the gate-
actunating deviee, as set forth.

4, The combmatlon of a pair of water-wheel
casings arranged side by side, a driving-shaft
addpted to bearin gs formed on the outer sides
of the casings, and a draft-tube counected to
the inner or adjacent sides of the casings and
relieved from the strain of the shaft, as set
forth.

In testimony whereof I have signed mynaine
to this specification in the presence of two sub-

scribing witnesses.

| WILLIAM H. RIDGWAY
Witnesses:

WM. P. LOGAN,
HARRY SMITH
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