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To all whone it My concermn:

Be it known that I, JosEPH K. JOHNSON, of
Meriden, in the county of New Haven and
State of Connecticut, have invented a new
and useful Improvement in Speed-Regula-
tors; and I do hereby declare the following,
when taken in connection with the accompa-
nying drawings and the characters of refer-
ence marked thereon, to be a full, clear, and
exact deseription of the same, and which said
drawings constitute part of this specification,
and represent, In—. | o

Figure 1, a plan view of a speed-regulator

containing my improvement; Iig. 2, a broken:

view thereof in front elevation; Fig. 3, a de-
tail view, partly in elevation and partly in

vertical section, on the line a b of Fig. 1

looking in the direction of the arrow c¢; Iig.
4, a detached broken view, partly in section
and partly in elevation, of the adjustable
tension device for preventing undue vibra-
tion inthe speeder-lever under normal condi-
tions:; Fig. 5, a detached broken view, partly
in section and partly in elevation, showing
the spring employed for restoring the rock-

arm to its normal position; Fig. 6,a detached

broken view showing the notech in the lower
end of the operating-rod which is connected
with the speeder-lever, the said notch being
shown in its relation to the two rollers with
which it coacts; Fig. 7,an enlarged plan view,
in horizontal section, showing the friction-

cluteh of my improvement together with its

allied parts.

My invention relates to an improvement in
speed-regulators for controlling the opening
and closing movements of water-wheel gates
operated by mechanism under the control of
a centrifugal governor, the object of the in-
vention being to provide comparatively sim-
ple and reliable means for preventing a too-

marked movement of a water-wheel gate in |

either direction at anyone time, whereby too-

marked fluctuation in the speed of the wheel

is prevented. |
Before beginning the detailed description

of my improvement and setting forth the op-

eration thereof I may state that it may be
applied to any speed-regulator having a cen-
trifugal governor. I do not, therefore, limit
myself to embodying my improvement In

mechanisin of the particular construction |

s

shown and deseribed. I will not, therefore,
desceribe that mechanism any further than
necessary to make my invention clear.

In carrying out my invention as herein
shown I locate a worm 2 upon the shaft 3 of
a motor 4, employed to effect the opening and
closine movements of a water-wheel gate,(not
shown,) which is connected with the said mo-
tor-shatt 3 through a water-wheel-gate shaft
5. The motor4 is the gate-controller of the ap-
paratus and will be so called hereinafter. It
may be replaced by any other means adapted
to perform the sawe function. The said
worm meshes into a segmental gear 6,located
directly beneath it and mounted upon the
inner end of a horizontal rock-shaft 7, the
outer end of which is provided with a seg-

mental miter-gear 3, meshing 1nto a corre-
‘sponding segmental miter-gear 9, mounted

upon the adjacent end of a horizontal rock-
shaft 10. The said shaft 7 is supported in
twoupright supports 11, only the outer one of
which is shown, while the said rock-shatt 10
is supported at one end in an upright 12 and
atitsopposite end in anupright 13. Itisobvi-
ous that the shaft 10 will be rocked in one di-
rection or the other according to the direction
in which the motor-shaft or gate-controller
shaft 5, and hence the worm 2, are being ro-
tated at the time. The inner end of the said
shaft 10'is, as shown, reduced in diameter to
form a long stem 14, though this is not essen-
tial, and provided with a friction-cluteh com-
prising two cups 15 and 16, having coacting
beveled flanges, the cup 15 being the larger of

the two, and being rigidly secured by a key 17

or in any other suitable manner to the stem
14 and abutting against the shoulder 18,
formed -between the same and the body of the
rock-shaft 10. The inner face of the cup 15
is forimed with a central socket 19 for the re-
ception of one end of a spiral spring 20, en-
circling a portion of the stem 14 and having
its opposite end inserted into a corresponding
socket 21, formed in the center-of the inner
face of the smaller cup 16, which isloose upon
the stem 14 and provided with a large hub
22, containing a circumferential groove 23,
receiving antifriction-rollers 24, virtually cor-
responding to it in width and mounted upon

‘pins 25, projecting from the inner faces of

the lower ends of the two arms 26 of a fork
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formed at the inner end of g horizontally-ar-
ranged operating-lever 27, swinging upon a

- pivot 28, located in a bracket-like frame-piece

10

29, secured to the main frame of the machine
by screws 30. The outer end of the forked
lever 27 is provided with two lugs 31, carry-
Ing a pin 32, upon which an antifriction-roller
93 18 mounted. Thisroller coacts with a cam-
notch 34, formed in the lower end of a ver-
tically-arranged operating-bar 39, the upper
end of which is pivoted to the speeder-lever

36, which is connected with a fork 37, con-

£5

nected with the upper end of the valve-rod

38 by means of a slotted block 39, attached

to the upper end of the said rod. The bev-

eled walls of the notch 34 act as cams upon

the roller 33 for swinging the operating-lever

- 47, The bar 35, therefore, has the function
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- downward and hence move the valve 40 down-
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of a cam and might with propriety be called

a cam. The said valve-rod 3% is connected |

at i1ts lower end with a vertically-movable
valve 40, located within a casing 41, to which
oll 18 supplied through the pipe 42 from a
pressure-tank 43. | . o

- The centrifugal regulator 44 is of ordinary
construction and provided with a miter-pinion
45, meshing into a corresponding pinion 46,
mounted upon a shaft 47, carrying g pulley

48, driven in any convenient way from a

shaft, (not shown,) but itself driven by the |

water-wheel and partaking of the fluctnations
of the speed thereof. The centrifugal regu-
lator, like other regulators of its class, 1s pro-
vided with a spindle 49, which when the balls
are thrown outward by the raising of the
speed beyond the normal point is pushed
downward, so as to press the valve-rod 38

ward sufficiently to open the port 50, which
permits the oil supplied through the pipe 42
to flow through the pipe 51 into the motor or
gate-controller 4, from which the oil is ex-
hausted through the pipe 52 back into the
upper end of the valve-casing 41 and into the
inside of the valve 40, from which it is de-
livered to the pipe 53 and returned to the

tank 54, from which it is pumped through the
pipe 55 and into the tank 43 by

normal speed the spring 57 lifts the valve-
rod 38, and hence the valve 40, and causes

- theoil topassintheoppositedirection th rough

$5

the system, whereby the motor or

gate-con-

‘troller is reversely operated.

I 'do not, as I may state here, limis myself

- to any particular form of centrifugal regu-

bo

lator or valve or valve connections or gate-
controller, the forms shown and deseribed be-

ing merely illustrative of what I may employ.

It will be understood that when the action

of the cen trifugal regulator pressesthe valve-

rod .downward the -speeder-lever 36 will be
lifted above its normal position, while when

‘the centrifugal regulator falls below its nor-

mal speed the spring 57 will immediately act

 to cause the depression of the speeder-lever

means of the
pumps6. On the other hand, when the speed .

of the centrifugal regulator falls below the

l
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ob below its normal position. These move:-
ments of the speeder-lever up and down will
be participated in by the operating or cam bar
09, already described, causing it to virtually
act as a cam upon the antifrietion-roller 33,
and so move the forked lever 27,which whether
the bar 35 is moved in one direction or the
other will swing the lever 27 so as to over-
come the tension of the spring 20 and force
thesmaller friction-cluteh cup 16 into engage-
ment with the larger friction-clutch cup 15,
whereby the two cups will be frictionally cou-
pled together. At this time the larger cup 15
18 being rocked in one direction or the other
with the rock-shaft 10, which has been start-
ed in rocking movement by the action of the
motor or gate-controller, which is normally at
rest, but which has been itself started up by
the operation of the valve 40 in one direction
or the other, owing to the change of speed
above or below the normal speed, due to
changes in the load or to other causes. The
rocking movement of the cup 15 will now be
communicated through the cup 16 to a rock-
arm o3, which is attached by screws 59 to the
outer face of the hub 22 of the cup 16. The
outer end ot this rock-arm 59 carries a pin 60,
by which the said arm is pivotally connected
with the lower end of a speeder-lever-restor-
ing,rod 61, provided at its upper end with

twoadjustable fingers 62 and 63, respectively

arranged above and below the speeder-lever
56.  When the speeder-lever 36 has been de-
pressed belowits normal position by the spring
57, 16 18 brought into position to be operated
upon by the finger 62, which lifts it back into
its normal or middle position. On the other
hand,when the speeder-lever 86islifted above
its normal or middle position by the action of
the centrifugal regulator it is brought into
position to be pulled down into its normal or

middle position by the finger 63. The restora--

tion of the speeder-lever 36 to its normal posi-
tion by means of the fingers 62 and 63 tends
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to restore the valve 40 toits normal position,

in which it cuts off the oil from the motor or
gate-controller and tends to arrest its mo-
mentum, and hence the movement of the wa-
ter-wheel gate. When the speeder-lever 36
returns to its normal position, the operating
or cam bar 35 is moved 8o as to bring its
notch 34 into registration with the roller 33,
which enters it again, whereupon the spring
20 asserts itself to disconnect the cups 15 and
16, so as to break the connection between the
motor or gate-controller and the speeder-le-
ver. When the cup 16 is uncoupled from the
cup 1o, a spring 64, connected with the hub
22, immediately acts to restore the rock-arm
o8 to it8 normal position, in which its fingers
62'and 63 are correspondingly distant from
the speeder-lever 36. _-

The operating or eam bar 35 is held up
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agalnst the antifriction-roller 33 by means of

a roller 65, mounted in a head 66, secured to
the frame-piece 29 by a screw 67 and adjust-
aple by means of the adjusting-screw 68, fur-
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nished with a check-nut 69. By means of the ' of the device and prevents those ﬂiic_tuations

adjusting-serew 68 the pressure of the roller
65 upon the operating or cam bar 35 may be
adjusted as desired and in accordance with
the conditions surrounding theindividual use
of the apparatus, for, as will be readily un-
derstood, in some situations it will be desir-
able to have less resistance to the movement
of the bar 35, and hence to the speeder-lever
36, than in others.

1t will be understood, of course, that sufii-
cient time elapses between the elevation or
depression of the speeder-lever above or be-
low its normal position and its restoration
thereto to permit the increased or decreased
volume of water passing by the gate, as the
case may be, to correct the initial departure
from the normal running of the system, that
departure being manifested in the action of
the centrifugal governor. It may be noted
also that the friction developed by the fric-
tion-cluteh counter-balances in a sense the
power represented by the springs and weights

entering into the action of the governor, the

amount of friction developed by the eclutch
being dependent upon the extent to which the
walls of the cam-notch 34 are brought into

play, and that in turn being dependent upon

the vertical movement of the bar 35, and that

being dependent upon the extent to which the

speeder-lever is raised or lowered, and that
being dependent upon the action of the cen-
trifugal governor which reflects the slow or
fast running of the system. When the varia-

tion from the normal speedis slight, the power

of the friction-elutch will be correspondingly
slight, and vice versa.

In order to prevent undue vibration of the
speeder-lever 36 in the ordinary and normal
operation of the speed-regulator, I employ a
tension device which, as shown, is mounted
upon a bracket 69, secured to the frame of

the machine, and provided, as shown, with an

arm 70, which forms a bearing for the upper
end of the operating-rod 61. This tension de-
viee is furnished with two ylelding pins 7171,
which bear upon the upper and lower faces
of the speeder-lever 36 and in a sense absorb
the vibrations thereof and prevent the same
from ‘‘flapping,” so to speak, and communi-
cating its flapping movement to the valve 40

and starting the motor or gate-controller. |

These pins 71 are held up against the speeder-
lever 36 by means of spiral springs 72, lo-
cated within sleeve-like casings 73 and con-
trolled in tension by serews 74, furnished with
check-nuts 75, the outer ends of the casings
73 being closed by cupped nuts 76, receiving
the outer ends of the springs 72 and also re-
ceiving washers 77, which are interposed be-
tween the outer ends of the springs and the
inner ends of the adjusting-serews 74. The
inner ends of the pins 71 are provided with
heads against which the inner ends of the
springs 72 impinge.
before described, takes care of the minor and

This tension device, as

from racking the other parts of the apparatus
and bringing them into play unseasonably,
while the system of connections between the

‘motor or gate-controller and the speeder-le-

ver, including the friction-cluteh, take care of
the larger fluctuations of the device due to
changes in the load or to other corresponding
causes.

It is apparent in carrying out my invention

| and in embodying it in different speed-regit-

lators it may undergo more or less changes
from the form herein shown and desecribed,
and I wonld therefore have it understood that
I do not limit myself thereto, but hold myself
at liberty to make such changes therefrom as
fairly fall within the spirit and scope of my
invention. | |

Having fully described my invention, what
I claim asnew, and desire to secure by Letters
Patent, 18—

1. In a speed-regulator for water-wheels,
the combination with a water-wheel-gate con-
troller, of a governor, operating connections
between the governorand controller, and con-

nections between the controller and the gov-

ernor, including a friction-cluteh.

2. In a speed-regulator for water-wheels,
the combination with a water-wheel-gate con-
troller, of a governor, operating connections
between the said governor and controller,
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connections between the controller and the

oovernor including a friction-clutch, and an
operating-bar connected with and operated
by the governor to cause the friction-cluteh
to come into action. -

3. In a speed-regulator for water-wheels,
the combination with a water-wheel-gate con-
troller, of a governor, operating connections
between the governor and controller, connec-

tions between the controller and the governor

including a friction-cluteh, an operating-bar
connected with and operated by the governor
to cause the friction-clutch to come into ac-
tion, and an operating-lever operated by the

said bar tobring the friction-cluteh into play.

4. In a speed-regulator for water-wheels,
the combination with a water-wheel-gate con-
troller, of a governor, operating connections
between the governor and controller, connec-
tions between the controller and the governor
including a friction-clutch, an operating-bar
connected with and operated by the governor
to cause the friction-cluteh to come into ac-
tion, an operating-lever operated by the said
bar to bring the friction-clutch into play, and
means operated through the friction-clutch
for restoring the speeder-lever to its normal
position. | o

5. In a speed-regulator for water-wheels,
the combination with a water-wheel-gate con-
troller, of a governor, a speeder-lever oper-
ated by the governor, and connections be-
tween the said controller and the speeder-le-
ver including a frietion-cluteh, an operating-
lever, an operating-bar between the sald op-

what might be called ‘‘ normal” fluctuations erating-lever and the speeder-lever; a rock-
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arm, and a rod operated by the said arm and |

operating to restore the speeder-lever to its
normal position. | | |
6. In a speed-regulator, the combination
with a gate-controller, of a centrifugal gov-
ernor, connections between the governor and
controller, a speeder-lever operated by the
governor, and connections between the con-
troller and speeder-lever, including means
for adjusting the resistance of those connec-

- tlons to operation by the speeder-lever,

20

25

7. In a speed-regulator, the combination
with a gate-controller, of a centrifugal gov-
ernor, connections between the governor and
gate-controller, a speed-lever operated by

the said governor, and connections between

the said controller and speeder-lever, includ-
ing a clutch, an operating-lever, anoperating-

‘bar connected with the speeder - lever and

formed with a cam operating upon the oper-
ating-lever, and means brought into play by
the friction-clutch for restoring the speeder-
lever to its normal position and arresting the
gate-controller. |
8. In a speed-regulator, the combination
with a gate-controller, of a centrifugal gov-

706,321

ernor, connections between the governor and
controller, a speeder-lever, connections be-

tween the gate-controller and the speeder-le-
ver, whereby the gate-controller 18 arrested,

and means for absorbing or nullifying the

| minor fluctuations of the speeder- lever or

gate-controller.
9. In a speed-regulator, the combination
with a gate-controller, of a centrifugal gov-

ernor, connections between the governor and

controller, a speeder-lever, connections be-
tween the gate-controller and the speeder-le-
ver, whereby the gate-controller is arrested,
and a tension device for nullifying the minor

fluctuations of the speeder-lever, including

two pins engaged with the said lever, springs
coacting with the said pins, and means for
varying the tension of those springs.

In testimony whereof I have signed this
specification in the presence of two subsecrib-
ing witnesses. ~

JOSEPH E. JOIINSON.

Witnesses: |
FREDERIC C. EARLE,
C. L. WEED.
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