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UNITED STATES

Patent Orrice,

ELMER E. WOODWARD, OF ROCKFORD,

ILLINOIS.

'GOVERNOR FOR WATER-WHEELS.

SPECIFICATION.formihg part of Letters Patent No. 608,245, dated August 2, 1898,
Application flled Tuly 3, 1897, se}:i'ﬂ No. 643,420, (o model.)

To all whonv it may concern:

Be it known that I, ELMER E. WOODWARD

a citizen of the Umted States, 1651(11110' at'

- Rockford, in the county of Wmnebago and

iI0

20

20

35

40

dtate of 111111018 have invented certain new

and useful Improvements in Governors for
Water - Wheels and other Motors, of which
the following is a specification.

In this mstanee I have shown my invention

as adapted to be used in connection with the
form of a

a governor shown in Letters Patent
of the Umted States No. 583, 527, bearing

“dateJune 1, 1897, granted to Amos W VVood-
ward and myself for i improvements in water-
wheel governors, though, as will plainly ap-

pear, it m&y be apphed 0 governors of other

patterns.

- The object of this nwentlon is to provide
an attachment for water-wheel governors by

which the governor will be caused to operate

the gate qmckly and accurately without rac-

ing. By theterm ‘“‘racing” Imean the tend-
ency of -any governor to let on or shut off
more power than it should, causing the speed
of the machinery to vary from the normal

rate. This is owing to the fact that speed is

tered position of the t,a,te, but, on the con-
trary, when the governor is caused to act.on

ing too great a movement of the gate
S00n as the eff

duectwn also too far, thus keeping the gate
in eontmua,l motion.

sition which they should assume at normal

speed and gradually remove that pressure

~as the speed of the machinery, influenced by

45

50

the change of the position of the gate, is re-
turned to the normal rate. " This limiting in-

fluence upon the action of the centnfun‘a,l'
welghts is produced only when the pomtmn
of the gate is being changed, it being put in
oper atlon Dby the mpehamsm which actuates
the gate. -

In the accompanying dla,wnws I‘]frme 11is

| attachment

To cause the ﬂ'ovemoy |
to thus set the gate accurately for each |
change of load, I aceomphsh by applying a |
11m1t1nn' pressure to the centrifugal weights |
of the governor whenever the D“ate is moved,
W heleby the weights are retumed to the po-.

a perspeetwe view of my attachment separ ate
from the. governor. Fig. 2 is a plan view of
a governor fitted with the attachment. Tig.
318 a side elevation of a governor having the
a,ttachment Fig. 4 is a rear end elevatlon
of a governor czmd attachment.  Fig. 5 is a

centr al section through thefr 1et10n-wheel and

sleeve of the attachment Fig. 6 is an eleva-

“tion of said friction-wheel and sleeve.

like letters and figures of reference indi-

55

6o

eate corresponding parts throughout the sev- - '

elal views.

A is the framework which suppm ts the
It is secured to the base of the
governor in any suitable manner.

A" are three upright standards integral
with the frame A. -

- A*also are two bearing-standards.

~ A3 are two other bearin g-standards extend-
ing upward from the frame of the attachment.

Atand A3 are bearing-studs projecting from
the frame A.

B 18 a two-part shaft, the palts of which
are eonnected by a universal joint. Ifispro-
vided with bearings in the uprlfrht stand-

-ards A
not instantly ehanﬂ'ed to correspond to an al- |
-the shaft B and receives a belt B? which

‘passes over a ring B4 'on the sleeve 10 of the
the gate by a ehan ge of load it continues un- |

til the speed retums to the normal, produc- |
As|
ect of this excessive change of
gate is felt the governor acts in the contrmy_ -

B’ is a grooved ‘pulley fixed to one part of

governor. 'This pulley B’ is continuously ro-

.ta,ted during the action of the governor.

B®°is a bevel -gear fixed on the 0pp051te end

of the two-part “shaft B.

Cis a shaft having journal-bearings in the

'standards A2 extendmﬂ‘ at richt an ﬂ‘les to the

shaft B.
C'is a bevel-gear fixed on the shaft C at one

‘end thereof, meshmﬂ' with the bevel-gear B°.

C?is a frletlon dl‘ik fixed on the shaft C on

‘the end opposite that occupwd by the bevel-

gear (0
(8 is a collar fast on the shaft C.

- C*is a collar loosely mounted on shaft C
and lies in contact with the

ixed collar C3.

D is a yoke having pivotal connection w 1th
the collar C* by means of the pins D'.

D? is a flat spring fixed to the yoke and
bears on the knife-edge D3.

Dtare lugs threaded for and pr ovided with
set-screws D and DS, bearing against the flat

| spring D?on oppomte sides of the knife-edge

beamnﬂ' D3,
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1L 18 & bearing-stud {ixed on Lhe rear end of
the governor-frame.

E'is a gear loosely mounted on the stud E,
meshing with the gate-wheel E? of the gov-
CTNor.

IZ° is a sprocket-wheel fixed to the gear E.

It 1s a shaft having journal- bemm"f% in the
standards A% It extends ab right mlnles to
the shatt C at a little distance ) om Lhe face
of the friction-disk C* and is threaded be-
tween its bearings.

I is a sprocket-wheel fixed on the shaft If
in line with the sprocket E2.

I'< 1s an endless chain running over the
sprockets Ii° and I, by means of which mo-
tion 1s com mumemed from the gate-wheel to
shaft I' whenever the position of the gate 1s
changed.

G is a sleeve internally serew-threaded to
correspond with the threads on shaft It, upon
which 1t 1s mounted.

(" is a leather-face friction-wheel fixed on
the sleeve G.

G* is a collar loosely mounted on the sleeve
(+, having ball-bearings thercon.

G7 are trunnions on the collar G

G 1s a yoke for receiving the trunnions.

(" is a stem for the voke G

The frietional contact between the friction-
disk C*and the {riction-wheel G' is regulated
by the sct-screws D’ and D°, TllO latter,
however, is chiefly intended to relieve all con-
tact between the wheel and the disk when it
18 desirable to operate the gate by hand.

1l 15 a worm {ixed on the shaflt 17,

I1s a worm-wheel meshing with the worm
I, loosely mounted upon the stud I, frec to
rotate when movement of the gate-wheel 182
18 communicated to the shaft I7.

I*is a cam-groove formed in the face of the
worm-wheel 1.

I’ 1s an arm having a hollow hub I pivoted
on the bearing-stud A’, also having the stnd
I’ near to its middle portion for engaging the
cam-groove I-.

I’ 1s a transverse hollow hub at the free end
of the arm T°.

J 1s afulcerum-sleevesurrounding the yoke-
stem G° and in which that stem is free to
slide. It has a bearing in the hollow hub I°
of the arm I’ and is {recto turn in that bear-
ing as the movement of the friction-wheel
causes the yoke-stem G° to oscillate.

I. 1s a vertical lever pivoted on the stud AP
ol the frame A.

I."is a pivoted link connectling the lower
cnd of the lever I with the lower portion of
the stem °, the latter being flattened at its
lower end for receiving the link 1.,

1.7 is a rod having pivotal conneection at one
cind with the upper end of the arm L.

I’ and L'are two coiled springs surround-
ing the rod 17 one lying on ecach side of an
cye 1., through which the rod is {ree to slide.

I." is a stem for the eye, by means of whieh

arms of the tilting yoke 18*, which supports
the friction-disks of the ”'OVOI nor.

L are collars adjustably fixed on the rod
I# by set-serews to receive the thrust of the
coiled springs I and retain the springs in po-
sition on the rod L~

The constant tendency of the rotating {rie-
tion-disk C*is to cause the friction-wheel G
to travel along the serew-threads on shaftl If
to the center of the friction-disk C?, where it
stands at rest; butany movement of the gate
by the governor rotates the shaft I (through

1ts endless chain and gear connection with
the gate-wheel E°) and causes the friction-

wheel to be fed along the shaft If, across the
face of the friction- (11511 C*. This movement
of the [riction-wheel exerts a pressure upon
the centrifugal weights to forece them into
their normal position, and thus limit the ac-
tion of the governor upon the gate.

When the load is diminished and the speed
of the machinery inecreascs sufficiently to

cause the centrifugal weights to 1ilt the yoke

1s* toward the left, as shown in Figs. 2 and 3,

75

S0

(O

the governor shuts off water and rotates the

| shalt IY, sliding the friction-wheel ' toward

the right. This movement of the friction-
wheel G/ moves the yoke G',and through the
link I actuates the upright arm L, COIMn-
presses the spring 17, and .ftpphes suflicient
power to the governor-yoke 18* and thenee to
the centrifug ol weights to cause the latter to
return to Lheu 110111131 position and the gov-
ernor to cease working as soon as sulficient
water has been shut off and while the speed
1s still a little high. This diminished flow of
water permits the speed gradually to return
to the normal rate. The pressure of the
spring I.° on the yoke 18" would now tilt the
voke 180 to the right and open the gate had
that pressure not meanwliitle been lemm*od
by the {rietion - wheel gradually traveling
across the face of the disk C? to the eenter of

| that disk and slowly releasing the pressure of

the spring 1.7

When the load upon the wheel is inercased,
the action of the governor is dircetly the 10-
verse ol that themly described, the speed
slackens, and the centrifugal w mfrht% drawing
iward tilf the yoke 18* toward the right, then
the governor partially opens the gate, and in
SO domﬂ* rotates the shaft I, forcing the frie-
tion-wheel G' from its normal position oppo-
site the eenter of the friction-disk C? toward
the left. This
wheel places a pressure upon the yolke 18°
through the spring L? and cheelks the action
of Lh(, centrifugal wewhtsm opening the gate.
The gate, however, has mecanwhile heen
Openu;l 511[{101(311L13, mld as the ciffect of the
water 1s felt and the speed gradually in-
creases the [riction-wheel G is slowly fed to-
ward its normal position opposite the center
of the friction-disk C* relieving the pressure
of the spring I.! upon the voke 1 5*, and there-

the latter is connected with one of the upright | by upon the centrifu aal weights of the gov-

movement of the frietion-
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ernor.  Thefriction-wheel &, as before stated,
remains opposite the center of the: f110t10n-
wheel C° until some movement of the gate ro-
tates the shaft I and ecauses the wheel to be
fed to one side or the other of the center of
the friction-disk, placing a pressure upon the
tilting Yyoke 18* throunh one or the other of
the springs L2 and L4 The constant rotation
of the friction - disk C? always tends to feed
the friction-wheel along the threaded shaft
F to its normal p081t10n where the wheel is
not rotated by the disk, and no influence is

exerted upon the flee actlon of the centrifu-

gal weights.

When a conmderable proportion of the
power of the wheel is in use, its action is
much steadier and less pressure is required
upon the springs L2 and L*for a given move-

ment of the gate to return the centrifugal

welights to thelr normal position at the proper
time. I'or this reason it is desirable to vary
the action of the attachment according to the
position of the gate. This is prowded for by
the movable fu1<31 um-sleeve J, which as the

gate opens is thrust downward by the rota- |

tion of the cam-grooves I°? in the face of the
worm-wheel I, in which position a given
movement of the friction - wheel G’ lenﬂth-
produce less move-
ment of upright arm I, and thus less pressure
upon the tilting g yoke 18%, of the governor than
when little power 13 being used and the ful-

crum-sleeve J is at its hwhest point.

I claim—

1. In a eompensatm attachment for gov-
ernors,in combination,a power-valve,a speed-

| reﬂ'ulatm, a connection between the power-

valveand the speed-regulator for limiting the

~action of the speed- reﬂ‘ulator upon the power-

40

- 1ng of the power-valve,
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valve, and means f01 varying the said limit-
ing. action inversely to the opening and clos-

substantially as and
for the purpose spemﬁed

2. In a compensating attachment for gov-

ernors, in combmatwn a power - valve a
speed - 1eﬂ-‘ulat01 for opelatmﬂ' the power-
valve, a screw-threaded shaft, a friction-
wheel having a threaded hub loosely mounted
on the thleaded shaft, a friction-disk for the
friction-wheel, means for rotating the fric-

tion-disk, means for revolving the serew- ‘.
threaded shaft and a conneetlon between the

friction-wheel and the speed-regulator for

limiting the action of the 1egula,1301 substan-

tially as and for the purpose specified.

3. In a compensating attachment for gov-

ernors, in combination, a power - VcLlVE‘, a
speed - regulator for opemtmﬂ' the power-
valve, a screw-threaded shaft, a friction-
wheel having a threaded hub loosel_y mounted
on the threaded shaft, a friction-disk for the
friction-wheel, means for rotating the fric-
tion - disk, means for revolving the SCrew-
threaded shaft and an arm for hmltmﬂ' the

action of the speed-regulator, snbst%ntlally'

as and for the purpose speelﬁed
4. In a compensating attachment for gov-

| ernors, in combmdtlon a power-valve, a

speed-governorforoper atmﬂ*the power-valve,
an arm for limiting the aetlon of the gov-
ernor, and means for varying the 11m1t1nﬂ'
force of the arm upon the governor inver sely
to the load, subs‘[antmlly as and for the pur-
pose sPeclﬁed |

9. In a compensating att&ehmeut for oovV-

ernors, in.combination, a power-valve, a cen-

trifﬂga,l governor for Opemting the power-
valve, a

on the threaded shaft, a friction-disk for the

| friction-wheel, means for rotating the fric-

tlon - disk, means for revolving the SCIrew-

70-

75

screw - threaded shaft, a friction-
wheel havinga threaded hubloosely mounted

80-

threaded shaft an arm opelated by the frie-

tion-wheel, for 111:111131110' the action of the cen-
trifugal governor &Ild means for regulating
the llmltmﬂ' effect of the arm upon the gov-

ernor mversely to the load, Substantmlly as
and for the purpose speci ed.

- 6. In a compensating attachment for gov-

ernors, in combination, a power-valve, a cen-
tmfuwal governor for opelatmﬂ* the power-
valve, a screw-threaded shaft, afriction-wheel
havingathreaded hub mounted onthethread-
ed shaft, a friction-disk forthe friction-wheel,
means for rotating the friction-disk, means
for revolving the screw-threaded shaft, and a
ylelding connection between the friction-
wheel and the centrifugal governor,_subs‘san—
tially as and for the purpose specified:

7. In a compensating attachment for gov-
ernors, in combination, a power-valve, a cen-
tmfuﬂ'&l governor for 0pela,tmﬂ' the power-
valve, a screw-threaded shaft, a friction-
wheel having a threaded hub mounted on the

threaded shaft, a friction-disk for the fric-.

tion-wheel, means for rotating the friction-
disk, a valve-operating wheel, a connection
between the valve - wheel and the screw-
threaded shaft for rotating the shaft when

the valve is operated, and a yleldmﬂ' connec-

tion between the friction-wheel and the cen-
trifugal governor, substantially as and for
the purpose speelﬁed
3. In a compensating
ernors, in combination, a power-valve, a cen-
trifugal governor for operating the power-
valve, a screw-threaded shaft, a friction-

wheel having a threaded hub loosely mount--

ed on the screw-threaded shaft, a friction-
disk for the friction-wheel, means for rotat-

ing the friction-disk, means for 1ev01vmﬂ* the

screw - threaded shaft accordingly as the
power-valve 1s actuated a yielding connec-
tion between the fr 1et1011—w heel and the cen-

| trifugal governor, substantially as and for

the purpose speclﬁed
9. In a compensating attachment for *D‘OV-
ernors, in combination, a power-valve, a cen-

| trifugal governor for operating the power-
Valve, a screw-threaded shaft, a friction-.

wheel having a threaded hub mounted on the
screw-threaded shaft, a friction-disk for the

friction-wheel, means for rotating the frie-

tion - disk, means for revolving the SCTrew-

90

95

100

105

110

attachment for gov-

I15

120

125

130




IO

having
the serew-threaded shaft, a friction-disk for

H=

threaded shaft accordingly as the power-valve

1s actuated, and a connection between the

friction-wheel and the centrifugal governor,

substantially as and for the purpose specified.

10. In a compensating attachment for gov-

ernors, in combination, a power-valve, a cen-

trifugal governor for operating the power-
valve, ascrew-threaded shaft, a friction-wheel
a threaded hub loosely mounted on

the friction-wheel, means for rotating the

frietion-disk, a valve- -operating wheel, a con-
neetion between the valve - wheel and the
screw-threaded shaft for revolving the shaft
acecordingly as the valve is operated, a worm-
wheel, a worm for the worm-wheel fixed on

the [riction-wheel, an arm having

608,245

| the screw-threaded shaft, a cam-groove in the
worm-wheel, a pivoted arm, a stud on the arm

engaging the cam-groove in the worm-wheel,

a fulernm-sleeve pivotally mounted in the

arm, an arm extending through the fulerum-
sleeve having a connection with the hub of
o a yielding
connection with the centrifug ELI oOVernor,
and a link connection between the fr e ends

of the two last-mentioned arms, sub%tfmtml]y

as and for the purpose specified.
- ELMER E. WOODWARD.

Witnesses:
NELLIE DUNKER,
I.. 1.. MILLER.
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