No. 819,629. - PATENTED MAY 1, 1906
' ¢. H. BAILEY.
RECULATOR FOR WATER WHEELS.

APPLICATION TILED JULY 31, 190a.

111

_ s o A o ° =
Figl ettt

38
| 3940

w\ Ol

;Eﬁ Hiitis,

B ]
L -
e

- ¥
o E -l
L1
e -
- e N ol . F-.p
e ——
r

T -

B W

U o e e —— — iAEmw st
"\ "Il T T e
f'r’::’ i o ———
a¥ - -

piyp— T




IO

15

20
25
30
5
40

45

apparatus when a water-wheel is

- UNITED STATES
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Specification of Letters Patent,
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To all whom it may concern.:

Be it known that I, Georgr H. BAILEY, a
citizen of the United States of America, re-
siding at San Francisco, county of San Fran-

cisco, and State of California, have invented

certain new and useful Improvements in
Regulators for Water-Wheels; and I hereby
declare the following
exact description of the same, reference be-

g had to the accompanying drawings, form-

Ing a part of this specification.

Lhis invention relates to apparatus for reg-
ulating the speed and power of water-wheels
and to that class of such regulators wherein

there is employed a flutd-cylinder and piston.

to move and control the gates, valves, or noz-
zles that supply water to the wheels and to
certain improvements to move and control
the distributing-valves of the cylinder and
piston by centrifugal apparatus, as hereinaf-
ter fully described, and 1Hustrated by draw-
ings, that form a part of this specification.
My improvements consist in centrifugal
apparatus and devices connecting with and
controlling the action of the distributing-
valve of a piston that regulates the water-
supply to a water-wheel, locks this valve
when it is in a neutral or non-acting position,
and produces in emergency a quicker and
more extended motion of this valve, and con-
sequently of the piston and water-supply de-
vices to which the latter is connected.
The objects of my invention are to avoid
chasing or vibratory effect of the centrifugal
operating
normally or with theintended load and water-

supply, and to provide for emergent changes,

as when the whole or a
resistance or load is
thrown off.:

To these ends I construct and apply de-
vices, as shown in the drawings.

Figure I is a plan view of my 1mproved de-
vices, including a fluid-cylinder and piston
that operates the water-supply gates or
valves of a water-wheel. Fig. %I 1s a partial
side view of the same devices. Fig. 111 is a
detail of Figs. T and IT, showing a part of the
centrifugal apparatus and manner of con-
necting thereto. Fig. IV is also a detail of
Figs. 1 and II, showing connections to and
the manner of driving the centrifugal appa-
ratus. Fig. Vis a detail of Fig. I, showing
the construction of the movable fulerum of
the lever that operates the distributine-

principal part of the
suddenly added or

valve of the actuating-piston that controls |

to be a full, clear, and

| the water-supply; Fig. VI, an enlarged de-

tail of the end of the Iever that operates the
distributing - valve; and Fig. VII, an en-
larged detail of the movable fulecrum for the
lever that operates the distributing-valve of
the actuating-piston for ‘the water-supply
gate or valves, taken on the line z 2 in Fig. I
I1g. VIII is an enlarged end view of a device
to control the movable fulerum of the valve-
operating lever. ' .

In water-regulating devices controlled by
centritugal apparatusit is desirable to lock oy
fasten the parts when not in action and the
water applied on a wheel is nearly constant.
It is also desirable that the range and degree
of adjustment made in the water-supply for
wheels be adapted for ordinary variations of
load—such as occur in generating electric
current, for example—and likewise adapted

for emergencies, such as suddenly throwing

on or ofl the whole load. Thege purposes I

attain by the devices now to
the aid of the drawings.
1 1s a sole-plate on which the several parts

be described by

are mounted, and 2 an actuating-cylinder,

connecting by the piston-rod 3 to the water-
supply devices, which may be a gate, valve,
or movable nozzle, according to the charac.
ter of the water-wheel employed.
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The cylinder 2 can be set in any desired po-

sition. or at any angle, connection being
made to the ends thereof by the pipes 4 and
5, that lead from a common distributing-
valve in the chamber 7, to which water, oil, or
glycerin under pressure is supplied through
the inlet-passages 8 and 9, which after acting
escapes through the waste-pipe 10. '

The actuating-cylinder 2 and its distribut.
ing-valve in the chamber 7 being of the ordi-

nary construction and well understood and -

not forming a part of my invention do not
require detail description. _

The distributing-valve in the chamber 7 is
operated by a rod 12 in the usual manner and

9o
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1s connected to a lever 13, that has an ad- .
justable fulerum 14, moved outward and in-

ward by a lever 15, that slides a fulerum-pin
14 m a slot 11 in the lever 13, operating as
hereinafter explained.

The lever 13 is given a vibratory niove-
ment on the pin 14 by means of a cam 17 on
the shaft 18 and a yoke 19, with an exten-
sion-bar 20, that has notches 22 and 23 to en
gage the lever 13, as shown in Fig. IT. 'This

10§
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lever has also a vertical adjustment, as here-

inafter explained.
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The shaft 18 is driven by bevei—wheels 24

25 and a tangent wheel 27 on a shaft 28, that
is in turn driven by a screw-pinion 30 on the
shaft 29, which latter is connected to and
driven from machinery connected to the wa-
ter-wheel to be regulated. - This shaft drives

at corresponding rate the vertical shaft 32 of
the centrifugal apparatus by means of the

bevel-wheels 33 34.

The centrifugal apparatus consists of the.

usual centrifugal weights 35, linked to a
oravity-weight that slides upward and down-
ward on the shaft 32 as the velocity and cen-
trifugal strain of the weights 35 may deter-
mine. |

The gravity-weight 37 has a downward-
extending sleeve 38, grooved to receive a
loose collar 39, to which collar is attached the
lever 16 and indirectly the lever 15, the latter
by means of an interposed lever 40, ful-
crumed at 42 and shown in plan by dotted
lines in Fig. I also in end view in Figs. 1V
and VILL

" On the end of the short lever 40 1s an ob-
liquely-slotted extension or cam 43, that
when moved a considerable way upward or
downward moves laterally the inner end of
the lever 15, thereby sliding the fulerum 14
of the lever 13 outward or inward accord-
ingly. This slotted or cam extension 43 of
the lever 40 (shown enlarged in Fig. VILI}
consists of three sections, top and bottom
parts correspondingly oblique, and a central
portion at 45, that 1s straight, for purposes
hereinafter described.

Besides the devices explained for moving
the fulerum-pin others of a different con-
struction, such as links, can be employed. 1
have shown one that clearly explains the de-
sired motions of the parts.

“When the regulating devices are not acting
upon the valve-rod 12 or when there. is a

normal resistance to the water-wheel and a

nearly uniform quantity of water being con-

sumed, the lever 13 is engaged and held ina

fixed position by the stops 47 and 48, as
shown in Fig. I1, the actuating bar or exten-
sion 20 then sliding fully through a slot 6 1n
the bar 13, as shown in Figs. I and VI. At

the same time the lever 15 is in the postition
shown in Figs. I and VII and the fulcrum 14

‘s in the center of the slot 11 and middle of 1ts

stroke. If thén the speed of the water-
wheel and of the centrifugal apparatus is 1n-
creased, the weights 35 and 37 rise, raising
the lever 16, that passes through the lever 13

at 21, raising the latter clear of the stop 47, as

shown in Fig. II. This permits the notch 23

in the reciprocating bar 20 to engage the le-.

ver 13, setting it and the rod 12 in motion,
thus reciprocally moving and operating the

- distributing-valve in the chamber 7, supply-

ing water or other fluid to the outer end of
the cylinder 2, pushing outward the rod 3

L

and shutting off a portion of the supply-wa- |

819,629

ter from the wheel. If, however, the speed
of the water-wheel is not sufficiently arrested
while the end of the lever 15 has passed over
the straight portion 45 of the slotted member
43 and the fulerum 14 is in a central position,
the weight 37 and lever 40 continue to rise

until the oblique portion at the bottom of the
member 43, acting on the lever 15, shifts the

70

fulerum 14 backward, increasing the range of

this lever and of the rod 12 accordingly, ad-
mitting a full force of the impelling fluid to
the cylinder 2. This quickens and extends
the movement of the piston-rod 3 and water-
controlling apparatus connected thereto.

In the reverse operation the several mo-
tions are alike, but inverse. To admit fluid

to the opposite end of the cylinder 2, the le-

vers 40 and 16 are depressed by the centritu-
cal app
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aratus, the lever 13 is disengaged .

From the stop 48 and is engaged by the notch 85

99 in the bar 20, setting the lever 13 and the
rod 12 in reciprocation in its outward posi-

tion, admittihg water intermittently to the

11

er end of the cylinder 2, thus retracting the

rod 3, admitting more water to the wheel. In
this case the slotted end 43 of the lever 40

moves the fulerum 14 outwardly the same as

before to increase the range of the rod 12
Quid to the inner end cylinder

and supply of
9 Tn this manner it will be seen that when

no action of the cylinder 2 is required its

distributing-valve is locked by reason of the

stops 47 48, that hold the lever 13 still in 1ts

central position.

When only slight changes for regulation
occur, as in regular duty, the fulerum 14 1S
not moved: but in cases of emergency the
range and amount of fluid admitted to the
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cylinder 2 is increased by an automatic move-

ment of the fulerum 14 in the manner before
explained. In any case when the water-sup-
ply is to be controlled by hand and independ-

105

ent of the regulating devices described the

pin 49 in the end of the lever 13 1s removed
and a hand-lever 50 is attached by a pin 46

and employed to move the rod 12, as shown

in Fig. L.

Having thus described the nature and.ob-
jects of my invention, what I claim as novel,
and desire to secure by Letters Patent, 1s—

1. In water-wheel-regulating apparatus,
an actuating-fluid cylinder and piston to con-
trol the water-supply to the wheel, centritu-
oal devices to regulate the admission of flud

under pressure to this cylinder and auto-

matic means to detach the centrifugal appa-
ratus and lock the distributing-valve of the
actuating-cylinder when out of action, n the
manner substantially as described.

2. In water - wheel -regulating apparatus,
an actuating-fluid cylinder and piston to con-
trol the water-supply to the wheel, centrifu-
oal apparatus to regulate the admission of
fluid to the actuating-cylinder, piston and au-
tomatic devices to augment or diminish the

11O
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stroke of the distributing-valve for the main '

cylinder accordingly as the rapidity and
range of the actuating-piston and change of
the water-supply is required and means to
automatically lock and hold the distributing-
valve after its adjustment, substantially as
specified. -

3. In water- wheel - regulating apparatus,

an actuating-cylinder and piston connected
to and controlling the water-supply, a dis-
tributing-valve for the actuating-cylinder
and piston having a reciprocating motion
produced by a lever, a cam to move the lever
and means to lock the latter when out of ac-
tion, substantially as specified.

4. In water-wheel -regulating apparatus,

an actuating-cylinder and piston to adjust |

the water-supply, a distributing-valve for
this cylinder and piston moved by a cam-

actuated lever, centrifugal apparatus to en-

gage and disengage this lever and means to
sttt fulerum of the same to increase and
decrease the range of the distributing-valve
and devices to automatically lock said valve
when the required quantity of fluid is ad-
mitted to the sides of the actuating-piston,
substantially as specified.
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In testimony whereof I have signed my

name to this specification in the presence of
two subscribing witnesses. -
GEORGE H. BAILEY.
Witnesses: -
OLIVER DiBBLE, A
Kimer Wiokes.
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