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To all whom it nemf COTLCCTTL:
Be it known that I, WILLARD J. BARNES a,

‘citizen of the Umted States, residing at Me-
chanicsville, county of Saratoga, and State of
New York, have invented certain new and.

useful Improvements in Speed-Regulators, of

whiceh the following is a specification.
The invention relates to such improve-

ments; and it consists of the novel construc-

tion and combination of parts hereinafter de- |

sembed and subsequently claimed.

- Reference may be had to the accompany-
ing drawings, and the reference characters

marked theleon which fm m a pmt ef this
specification.

Similar characters refer to Slmﬂ&]ﬁ' p.:m ts m
the several figures. |

In speed- reguletors for water-wheels a,nd_ |
the like of the relay type, in which a centrif-

ugal governor controls the movements of
powerful mechanism for operating the main

cates when changes of speed oceur, due to

fluctuations in power or variatiouns in load,

and the governor has brought into action the

mechanism for opening or eloemg the gates,

it is obvious that the movement of the ﬂ'atee |
- will continue until the speed of the meehmery_

has returned to the normal..
Great or frequent. fluctuations in the load
tend to cause too great a movemenb of the

cates before the speed of the machinery re-
turns to the normal,
or ‘“‘hunting” and eousequent exeeeswe ﬂue-;.
tuationsin epeed ‘Various means of prevent-
ing this racing have been devised which act
Wlth varying degrees of eerbamty and suceess.
~ The obJeet of my invention is to provide a
simple and easily-operated mechanism adapt-
ed to materially reduce or Wholly eliminate

which causes *¢ racing ”’

such finctuations in speed. -
]I make use of a well-known means for di-

rectly operating the gate, consisting of a pis-
ton and cylinder adapted to be operated by

fluid under preseure and a valve for admit-

ting pressure to the opposite sides of the pis-
.ten respectively, to open or close the gate and.
eonneet this valve with. the shde—sleeve of a

eentufuﬂ'al governor.. Heretofme this valve

has been eonneeted with the gate or the gate-
controlling mechanism in sueh away tha,t the
movements of the gate-controller would close
the valve without e[‘feetme the movements of |

' the centr 1fnwe,1 governor,

‘the valve-stem and the gate-controlier.

nection.
1 fied form of sueh connection. Fig.dis a flOIlB

| (not shown) secured to ashatt 2.
| movement is communicated to the centrifugal

other means being
employed to neum alize the funcvion of thegov-
ernor unttl the maehmely and governor had
come to their normalspeed. In myimproved
regulator] connect the gate-controller or gate
with the link or stem which connects the valve
with the slide-sleeve of the governor in such

a manner that I am able not only to close the
valve by the movements of the gate-controller,

but to synchronously and with certainty re-

55

6o

store the governor to its normal position, so

that the governor-weights will revolve ap-
p1 oxmla,tely in their normal plane.
Referring to the drawings, Figure 1 is a
central ver tical longitudinal section, partly
in elevation, ehowmﬂ' my improved leguletm

in engagement with a gate-shaft, the gate not

bemn shown Fig. 2 is a side elevetlon_ show-

70

ing a modified form of connection between

Fig.
3 is a top plan view of a portion of such con-
Fig. 4is a side elevation of a modi-

elevation of the parts shown in Flﬂ' 4,

75

The centrifugal governor 1, w}neh may be

of any known type, is eonneeted with the

machinery, driven by a water-wheel or the
like, (not shown,) operated by, a main gate

weights 3, supported by springs 4, the endq
of Wthh dre secured to sleeves 6 and 6, by
means of the belt 7, connecting the moving

machinery (not shown) with the bevel-ﬂ'eel
8, which meshes with the bevel-gear 9, secured

Ar eveluble |

8o

to the lowersleeve 6, which causes the sleeves

to rotate upon their upllﬂ‘ht support 10. The

jupper sleeve 5 is free to slide on its support

96'

and is connected with the upper end of valve-
stem 12, soas tocommunicate vertical longitu-.

dinal movemente to such stem. The lowel
end of thestem is connected with the valve 13.

The position of the parts shown in Fig. 1 is
the normal or midway position which they

oceupy when the machinery is running at the

preferred normal speed. Should the machin-
ery run too fast, the centrifugal force exerted
upon the weights 3 causes Lhem to fly out-

ward from eaeh other and draw the slide-

sleeve 5 downward, thereby forcing the valve-
stem -downward to admit faid - pressure

95

100

through inlet-pipe 14, by the valve, through .
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pipe 15 mto the eyhnder chamber 16, and |
- thereby force the piston 17 and piston- -rod 18

along the cylinder 19 toward the right hand,
causing the rack 20 on the end of the pmton-
rod to engage the gear 21 on the gate-shaft

2, mtatmﬂ' the same in a direction to partially-
elose the main gate, and thus tend to check

the speed of the machinery. Asa means for

preventmw the gate from being closed too far

I provide a lever 22, fuler amed upon the sta-

tionary frame at 23 having one end 24 en-

gageable with the Valve-stem The otherend | ing the valve-stem upward to again close the

_valve and at the same time restore the aOV-
‘ernor to its normal position.

of the leveris provided with a weight 25, sus-

pended from thelever by means of a wroovedf |

trolley 26, adapted to be moved back and
- forth on nhe arm of thelever.:

rious parts are in their normal position, the
weight 25 counterbalances the centrifugal

- welghts 3, permitting the arms of the lever‘*bof

20

rest in a horlzonml position.

creased speed of the governor causes the
~ valve-stem to move downwardly to open the:|
valve, as justexplained, it forces the weighted |
arm of the lever upward. The weight iscon- |
nected with the gate-controller, comprising a

plStO]l and cylinder operated by fluid-pres-

- When the in-

~_ sure, in such a manner that the movement of

__'such controller due to the opening of the |
“valve, as before explained, draws the Welght:;
towa,rd the elevated end of the lever until it |
- reachesapoint where the leverage is sufficient

to enable the weight or counterbaldnce to de-:
- press the elevated end of the lever, thereby
closing the valve and at the same tlme foreing

the sllde sleeve 5 of the governor upwardly:to:

‘its normal posnmn and dra,mng the centrlfu-_{-'
‘gal weights inwar dly to their normal position.

o As a means for moving the weight along the.
“arm of the leverT prowde a toothed sector 27,

i.“ 40
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pivoted upon astationary support, as stud 28, ,
~ so adjusted as to engage the gear 21, fixed on:
~ the gate-shaft and be given Obeﬂlatory move-.
- ments thereby. The sector is provided with!{
. an 11PW@rd]y-p1OJect1nw arm 29, upon theend.
of which is pivoted the link 30 which con-:
‘nects this arm with the weight, whel eby the |
‘movement of the gate-controller toward the:
right, as seen in Fig. 1, imparts to the weight:
a suml.;u' movement toward the.end of the le- |

ver-arm which supports ‘it. The movement:

of the gate-controllerand the weight contmues'
until the weight overbalances the force of the:

governor-weights to close the valve and at!

mal position, as before debcnbed It is ob-;

~inder 19, which arrests the movement of the

6o

mte-eontroller and the gate-shaft.
the speed of the machinery be reduced fom

‘any reason, then the centrifugal force of the
,mvernor—wewhts bemo*reduced will be over-
balanced by the counterbala,nce or weight 23,.
~ which will drop and force the valve-stem up-- |

ward to open the valve, which admits fluid;

When the va-.

‘the same time restore the governor to its nor- |

e

‘vious that the eclosing of the valve 13 fs,to];:osE |
the supply of fluid u nder pressure to the ¢yl-:

.

under: pressure by the upper end of the valve,|
thr ough the plpe 31 to the chamber 32 of the!

‘mentofthevalve:stem.
‘upon and be suppmted by a roller 44, rotary
on the pivot 45, pr OJe(,blng trom the support-

being oppositely disposed to ‘each other.

said
Should:|

. ewi,4es

cylinder, which forces the piston towmd the
left, thereby operating the gate-shaft to par-
tlally open the gate, the welﬂ'ht -supporting
arm of the lever 22 having been depressed
from the horizontal pOSIthI] The sector 27

is oscillated so as to cause the link 30 to push

the weight up the incline toward the fulerum

of the lever until the equilibrium 1s restored
between the counterbalance and the force of

the centrifugal weights, thereby causing the
lever to resume its horizontal posmon fore-

In Fig. 2 I have shown a modified form of
valve- actuamnﬂ' lever and wunterba,la,nce to-

gether with means for operating the same, in
“which the lever is in the form of a bell-erank

33, fulerumed upon the stationary pivot 34,

..'the upper arm of the lever being pivoted on
one end of the link 35, the othel end of the
link being slotted and provided with two sup-

ports ad;]usmbly secured in said slot. The
lever 36, fulerumed at 46 and connected at 47

with the piston-rod 18, so as to move with the

same, is connected with the support 37 by a

coil-spring 38 and with the support 39 by a

coil-spring - 40. The reciprocatory movement
of the piston-rod of the gate-controller will
impart to the link 35 a eorrespoudm{r move-
‘ment, theleby actuating the bell-crank lever
to move the valve-stem longlbudmally in the
‘same manner that the lever shown in Fig. 1
is moved by the weight.-

The supports 37 and
39 can be moved alonﬂ' the slideway-slot 41 in

link 35 by loosening the nut 42 on the screw-
threaded stem 43 llnl}ll the springs are given

the proper tension to effect the desired move-
- The link 35 may rest

ing-lever 86.
in Figs. 4 and 5 I have shown a modified

form of weight or counterbalance for operat-

ing the . lever 48, which actuates the valve-

Stem, consisting: of a shaft 50, supported in

suitable bearings and provided with a rock-
lever arm 48, WhICh is fixed thereon, as by
means of the Se‘b-selew 51, also with a pair of
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sleeves 52 and 53, each provlded with a bevel-

gear sector, the sleeve 53, having the sector

94, being loose upon the bhaft and held there-
on by bhe collar 55. The sleeve 52 is fixed

upon the shaft, as by set-screw 56, and is

provided with the sector 57, the two sectors
The
arm 58 projects from the sleeve 59, loose upon
shaft between the sector - supportmﬂ'
sleeves, its projecting end being -provided

with a weight 60, movable upon s_a,l_d arm and
adapted to be secured in an-adjusted position

thereon by means of the set-screw 61. The
weighted arm is provided mtermedlately of
its ends with the bevel-gear 62, adapted to
engage with the opposwely-dl‘spmed sectors.

,The loose sleeve 53 is also provided with a
toothed segment 64, adapted to engage with

120
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the rack 65 on: the end of link 66' which con-
nects it with the piston of the n*ate controller

or mechanism operated by it. When the gov-

ernor and machinery are running at nornml_

speed, the parts ptefembly occupy the mid-

way position, (shown in Fig. 4,) in which the
‘weighted arm is inclined at an dnwle of about
| foxt,y five degrees.
machinery be increased beyond the normal,

Should the speed of the

the valve-stem will be moved downwmdly,
as before explained, overbalancing the wnor-
mal force of the weighted arm.

rolling the beveled pinion up the other seec-

tor 54: and thereby lifting the weighted arm

slwhtly because the sectm loose on the shaft:

is prevented from yielding to the force of the
‘weighted arm by the rack 65, which is con-

nected with the mechanism opelated by the
piston of the gate-controller.

tl()[l which will move the rack to the left, as

seen in Kig. 4, and elevate the sector 54, roll-—-

ing the beveled pinion up sector 57 until the

-- welghted arm pressing down upon the sector
87, fixed to the shaft, hds acquired sufficient

power to overbaldnce the governor-weights
and elevate rock-lever arm 48 sufﬁclemlv to

close the valve and restore the governor to
- 1ts normal position.
arm is being elevated, the sector 57 is corre-

While the rock -lever

spondingly depressed, the loose beveled pin-
lon rolling down the sector 54, the latter sec-
tor being held up by the rack 65 When the
speed of the machinery falls below normal,

- the movements of these parts are reversed.

40

"My invention is applicable to any form ot
speed-regulator employing a centrifugal gov-
ernor, and any known mechanism may be
subsblbuted for that shown as a means for
causing such governor to influence the move-
ments of the main gate or valve.

What I claim as new, and desire to secure
by Letters Patent, is—

1. In a speed- reuuldtor for W&ber-wheels

and the like, the combination with a gate-con-
troller adapted to be operated by fluid- -pres-

sure; and a centrifugal governor; of a valve
for controlling su(,h fluid- plessur'e connec-

“ tions between the centrifugal governor and

6o

valve for operating the valve connections
between the gate-controller and valve-oper-
ating meeham.&,m adapted to close the valve
and at the same time to force the governor-

‘weights into an abnormal position rel&twelv

to the rotary speed of the governor, &ubstan-
tially as described. |
2. In a speed-regulator, for water-wheels

and the like, the com bmatwn with a gate-con-

troller adapted to be operated by ﬂmd -pres-
sure; and a centrifugal governor; of a valve

for admlttmﬂ* fluid-pressure- to opemte the

gate- conbrollel valve-operating mechanism

connecting bhe governor and valve; connec-

As the stem
moves downwardly it depresses the rock-lever.
arm 48, which elevates the geared sector 57,

Furthermore,
the opened Valve has set the Ppiston of the
gate-controller in motion and in that direc-

and the valve-operating mechanism adapted
to close the valve and restore the governor to
its normal position sy nchronously with the

movements of the gate and before the rotary:

speed of the governor becomes nmmal sub-
stantially as. desonbed |

3. In a speed-regulator, for w&tel -wheels
and the like, the cmnbmdtmu with a gate-con-

70

75

troller adapted to Le operated by Auid- -pres-

sure; a centrifugal governor; and a valve for
admitting fluid-pressure to opemte the gate-
Coutrollel of a stem connecting such valve
and the sllde slueve of the governor; a lever
fulerumed upoun a stationary suppor b and op-
eratively connected with such stem:; and a
yielding lever-operating connection bebween
the gate-controller and such lever whereby

‘the movements of the controller acting upon
such lever will gradually close the Valve and

resfore the governor to its normal position,

before its rotmy speed becomes normal, sub-'

stantially as desecribed. -
4. In a speed-regulator, for water- wheels

“and the Ilke the combmatlon with a gate-con-

_tmller adapted to be operated by fluid- -pres-
sure; a centrifugal governor; and a valve for

a,dmlttmﬂ' fluid-pressure to Opelate the gate-

controllel of a stem connecting such valve
with the slide- slgeve of the governor;
fulerumed upon a stationary bupport and op-

stem upon the shde sleeve of the governor to
balance the normal force of t;he_ﬂ'ovemm-

a lever

30

1o

95

eratively connected with such stem; a coun-
terbalance acting through such lever and

10O

weights and movable independently of such

leve1 and stem; operating connections be-
tween such baldnee and the gate-controller
for changing the relative positions of the bal-
ance and level aund restoring the governor to
its normal position, while 1139 lotmy speed re-
mains abnormal, substantially as described.

5. In a speed- 199‘111&1,01' for water-wheels
and thelike, the com bma,tlon with a gate-con-

“troller addpted to be operated by fuld-pms-

‘sure; a centrifugal governor; and a valve for
admitting fluid-pressure to Opelate the gate-
eoumollel of a stem conneecting such val‘ve
and bllde-sleeve of the governor; a rock-shaft,
rotatively supported in sbatmnmy bearings;

a rock-lever fixed upon such shaft and Opeldf—
tively engageable with such stem; a pair of
bevel--wm seohms one loose and the other
fixed upon such shaft and disposed thereon

oppositely to each other; operative connec-

105

I1XI0Q

120

tions between the loose secmr and the gate-

controller whereby the movements ot the con-

troller impart to the loose sector an oscilla-
tory movement on the shaft; and an arm
weighted at one end and loosely supported at

I25

the other end on the rock-shaft and provided

Intermediately of its ends with a loose bev-
eled pinion located between and engageable

with both the oppositel y-disposed sectors sub-

stantially as described.
6. In a speed-regulator, the combination

‘with mechanism for operating a gate or the.

tions between the gate-operating 111eehaJmsm 1 like controlling the fluid-supply %0 a prime

130




mover; of a centrifugal governor; operatmﬂ'
eonnectlons between the governor and gate-

operating mechanism; and conneetwn% be- -

tween the gate- operatmﬂ mechanism and gov-
ernor whereby the governor is forced by the

“movement of the D'ate operating mechanism

10

into an abnormal position relatively to its ro-

tary speed, substantially as described.

7. In a speed-regulator, the combination
with a centrifugal governor, and mechanism
for operating a gate or the like controlling

the fluid-supply to a prime mover;of operat-
ing connections between the governor and
gate-operating mechanism,

dir ection by the governor;and means for fore-
ing such connecmonb in a direction opposed

" to the normal action of the governor, thereby

20

~tary Speed of the governor becomes normal, |
| ‘my hand this 14th. day of September, 1900.

25

forcing the governor into its normal position
and at the same time stopping the action of

the gate-operating mechanism before the ro-

substantially as descmbed
8. In a speed-regulator, the combmdmou

‘with agate-con troller a centﬂf ngal governor;

and wovernor-actuated meehamsm f01 mdue-

ing action and maetlon of smd conbroller of'_

movablé in one

671,465

connections between the gate-controller and

the governor adapted to force the governor-

weights into their normal plane of rotation,

independently of their angular velocity, syn-

30

chronously with the movements of the gate-

controller, and thereby actuate the meehan-

ism for mducmﬂ' inaction of said controller.

9. In a speed-leﬂ'ula,tor the combination
with a gate-controller; a centrifugal gov-
ernor; and ﬂovernor-aewated mechamsm for

mducmﬂ' action and inaction of said con-
troller; of connections between the gate-con-
troller ‘and the governor adapted to Torce the
‘covernor-weights into a plane of rotation ab-

normal to that corresponding with their an-
gular velocity, synchronously with the move-
mentb of the gate-controller, whereby said

governor is caused to induce, independently

of its angular VG]OGlt}, inaction of said con-
troller.
In testimony whereof )i ha,ve hereuuto set,

WILLARD J. BARNES

Wltnesses |
 FraxNk. C. CURTIS
E. M. O’REILLY.
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