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UNITED STATES PATENT OFFICE. 
AMOS W. WOODWARD AND ELMER. E. WOOD WARD, OF ROCKFORD, 

ILLINOIS. 

G OVERN O R FOR WATER-WHEELS. 

SPECIFICATION forming part of Letters Patent No. 583,527, dated June 1, 1897. 
Application filed October 5, 1896, Serial No. 607,960, (No model.) 

To all, whom, it navy conce7n 
Beit known that we, AMOs W. WooDWARD 

and ELMER. E. WOODWARD, citizens of the 
United States, residing at Rockford, in the 

5 county of Winnebago and State of Illinois, 
have invented certain new and useful Im 
provements in Governors for Water-Wheels 
or other Motors, of which the following is a specification. 
The object of this invention is to produce 

a sensitive, accurate, and positive governor 
for the class of motors mentioned. 

In the accompanying drawings, Figure 1 is 
a perspective view of a governor embodying 
the features of our invention. Fig. 2 is a side 
elevation, and Fig. 3 is a plan view, of the 
same. Fig. 4 is a rear end elevation of the 
governor. Fig. 5 is a central section through 
the main shaft and the differential gearing. 

2 o' Fig. 6 is an elevation of the centrifugal weight 

25 

45 

head; and Figs. 7 and 8 are side views of the 
same, the rim being cut away to show the op 
erative parts. 

1 is a main frame. 
2 is a main shaft journaled in the bearing 

boxes 3 and 4 in the frame I. 
5 is a hub fast to the shaft 2 about midway 

of its length. - 
6 are bearing-studs integral with said hub 

3o and projecting from opposite sides thereof. 
7 are two miter-gears, one of which is loosely 

mounted on each of the studs 6. 
8 are circular washers. 
9 are set-screws, by means of which and the 

35 washers 8 the miter-gears 7 are held in posi 
tion on their studs 6. 

10 and 11 are sleeves fitting somewhat 
loosely over the main shaft 2 and located one 
on either side of the hub 5. 

12 and 13 are miter-gears fixed on the ad 
jacent ends of the sleeves 10 and 11, respec 
tively, and meshing with the gears 7. 
14 is the centrifugal weight-head rigidly 

mounted on the sleeve 10. 
15 is a leather-faced friction-wheel rigidly 

mounted on the sleeve 10, between the head 
and the gear 12. 

16 is a collar on the sleeve 10, between the 
head 14 and the friction-wheel 15, free to slide 

5o on the sleeve. 

wheel 15, but fast to and rotating with the 
sleeve 11. 

18 is a rock-shaft lying at right angles to 
and below the main shaft 2. 

18" are upright tubular arms rigidly fixed 
to the rock-shaft 18. 
19 are the bearings for the rock-shaft 18 on 

the base of the main frame. 
20 and 21 are tubular journal-boxes inter 

nally threaded at their outer ends and having 
the stems 20 and 21", respectively, extending 
at right angles to the length of the journal 
boxes, which stems are adapted to fit within 
the tubular arms 18. 
20 and 21 are threaded adjusting-steps 

adapted for the internal screw-threads in the 
outer ends of the journal-boxes 20 and 21. 

209 and 21 are lock-nuts for retaining the 
adjusting-steps 20 and 21 in any desired ad justiment. 
22 and 23 are rotatable friction-disks hav 

ing bearing-spindles 22 and 23, formed inte 
grally there with and adapted to the journal 
boxes 20 and 21, respectively. The stems 20 
and 21 being free to turn in the tubular 
arms 18 permit the disks 22 and 23 to ac 
commodate themselves to any slight differ 
ences in diameter or slight irregularities in 
the faces of the friction-wheels 15 and 17. 
24 is a spring tending to draw the yoke 

frame away from the Weight-head. 
25 is a fixed bracket to which one end of 

the spring 24 is attached. 
Referring to the centrifugal weight-head 

14, 14 is a drive-pulley integral with the 
head. - 

14 are arms radiating from the central hub 
of the head for supporting the inclosing rim 
of the latter. 

149 is the inclosing rim of the head, upon 
which a belt may be run, if desirable, instead 
of on the drive-pulley 14". 
14 are the centrifugal weights and their 

supporting-levers. 
14 are pivotal supports for the same. 
14 are coil-springs for restraining the out 

ward throw of the centrifugal weights. 
145 are substantially right-angled levers, the 

short arm of each of which is engaged by the 
weight-levers, and the long arm of each en 

17 is a friction-wheel identical with the gages the sliding collar l6. 
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14 are pivotal supports for the lever 145. 
26 is a lever, one end of which is forked to 

permit it to partially surround the sleeve 10 
and engage the collar 16 at two opposite 
points. 
27 is a supporting-pivot for the lever 26. 
2S is a link connecting the journal-box. 20 

with tlhe ou ter end of the lever 26. 

I. ? 
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In the practical application of this inven 
tion to a governor the springs 14' and the 
centrifugal weights 14' are arranged for a cer 
tain speed, and a belt running from any suit 
able part of the driven machinery is carried 
over either the drive-pulley 14 or the rim 14°, 
giving to the head 14 a rotary motion. 
main shaft 2 has a connection with the gate 
by gearing or other suitable means, but the 
mere manner of its attachment not being a 
feature of our invention is not described 
lherein. 
When the head 14 is rotated by its driving 

belt, the centrifugal weights fly outward 
against the restraining action of the springs 
14 and rock the weight-levers 14 on their 
supporting-pivots 14°. These levers engage 
with the short arms of levers 145 and motion 
is thereby imparted to the latter, causing them 
to rock on their pivots 14 and their free ends 
to push the collar 16 along the sleeve 10 and 
in a direction away from the head 14. The 
movement of this collar causes the lever 26 to 
be slightly oscillated on its pivot 27, and this 
oscillation draws the yoke toward the weight 
head by reason of the link connection between 
the lever and the yoke. As the rapidity of rev 
olution increases, this action continues until 
the yoke has reached such a position that the 
points of contact of the two friction-wheels 
I5 and 17 with the friction-disks 22 and 23 
are equally distant from the centers of the 
dislks, which is the normal position toward 
which the governor is constantly tending. 
The rotary motion imparted to the head 14 
also causes the sleeve 10 and the friction 
wheel 15 to revolve, and this motion is trans 
mitted to the friction-wheel 17 and its sup 
porting-sleeve 11 through the friction-disks 
22 and 23. The Same motion also is trans 
mitted by the miter-gear 12 through the like 
gear 7 to the gear 13, and so long as the fric 
tion-wheels 15 and 17 revolve at an equal rate 
of speed they will not cause the main shaft 2 
to rotate. In other Words, so long as the fric 
tion-wheels l? and 17 have contact with the 
friction-disks 22 and 23 at equal distance from 
the centers of the dislks, and therefore have 
the same rate of rotation, the differential gear 
ing between the sleeves 10 and 11 will merely 
transmit that motion Without effect on the 
main shaft; but a difference in the relative 
speed of rotation of the friction-wheels will 
effect a rotation of the main shaft 2 through 
this gearing, the direction of the rotation of 
that shaft being reversed as one or the other 
of the friction-wheels rotates the more rapidly. 
If now the parts are in this normal position, 
where the friction-wheels 15 and 17 revolve 

The 

at equal speed and the differential gearing 
transmits the same motion that it receives, 
imparting no movement to the main shaft 2, 
and a considerable load is suddenly thrown 
upon the machinery, the result will be a slack 
ening of the speed of the head 14 and a con 
sequent diminution of the centrifugal force 
in the weights 14, by reason of which they 
will be drawn inward by their restraining 
springs 14. The movement of the levers 14' 
will also oscillate the levers 145, permitting 
the collar 16 to recede toward the head 14 and 
the spring 24 to draw the yoke away from the 
head. This movement, it will be seen, Will 
move the centers of the friction-disks 22 and 
23 toward the friction-wheel 17, thereby di 
minishing the relative rapidity of its rotation. 
This difference in speed is taken up by the 
differential gearing and imparted to shaft 2, 
rotating that shaft in a direction which by 
prearrangement opens the gate and increases 
the power. With added power comes in 
creased speed, and as the head is rotated more 
rapidly the centrifugal force of the wheel 14' 
is rendered greater, and the yoke is thereby 
again oscillated toward the head. This move 
ment also changes the relative speed of the 
friction-wheels 15 and 17, and they are brought 
back to an equal rate of rotation, when the 
main shaft 2 will cease to revolve, and the po 
sition of the gate will remain unchanged SO 
long as the normal speed of the machinery is 
maintained. If, however, a portion of the 
load be thrown off from the machinery at this 
time, the speed of the latter will increase, the 
centrifugal force of the weights 14' will con 
tinue to draw the friction-disks toward the 
head 14, and the friction-wheel 17 will rotate 
relatively more rapidly than the wheel 15, 
producing a rotation of shaft 2 in contralry di 
rection through its differential gearing. This 
movement of the shaft 2 is arranged to close 
the gate somewhat, and thereby diminish the 
power. 

It is manifest that a governor might be con 
structed wherein one friction-disk is moved 
across the faces of two friction-wheels with 
somewhat the same result that we have here 
obtained, but in practice it will be discovered 
thatto produce the necessary frictional con 
tact between the disk and the friction-wheels 
will cause such great end pressure against 
the bearings of the disk as seriously to inter 
fele with the free movement of that disk. 
This objection is entirely overcome by em 
ploying two friction-disks and the rocking 
yoke of our invention, whereby any desired 
frictional contact between the wheels and the 
disks may be produced without in any meas 
ure interfering with the free oscillation of the 
yoke in its bearings. We have also found 
that the tendency of the friction-wheels ro 
tating against a single friction-disk is to rock 
the yoke and hinder the free action of the 
centrifugal weights. This tendency not be 
ing a constant factor cannot be guarded 
against otherwise than to neutralize the effect 
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upon one friction-disk by the exactly oppo 
site effect produced by the friction-wheels 
rolling in a contrary direction against another 
friction-disk mounted in the yoke and deriv 
ing its motion from the opposite sides of the 
friction-wheels, as developed in the invention 
of this governor. 
We claim as our invention 
1. In a governor, in combination, a sup 

porting-frame, a main shaft, two friction 
wheels revolving freely with relation thereto, 
a rotatable friction-disk bearing upon said 
wheels, a differential gearing for the shaft 
comprising a gear-wheel rotating with each 
friction-wheel, a hub fast to the main shaft, 
anda gear-Wheeljournaledon said hub, mesh 
ing with the two gear-wheels before men 
tioned and means for moving the friction 
disk across the faces of the friction-wheels, 
substantially as and for the purpose specified. 

2. In a governor, in combination, a sup 
porting-frame, a main shaft, two friction 
wheels revolving freely with relation thereto, 
two rotatable friction-disks bearing upon said 
wheels, a differential gearing for the shaft 
comprising a gear-wheel rotating with each 
friction-wheel, a hub fast to the main shaft, 
and a gear-wheel journaled on said hub, mesh 
ing with the two gear-wheels before men 
tioned and means for moving the friction 
disks across the faces of the friction-wheels, 
substantially as and for the purpose specified. 

3. In a governor, in combination, a sup 
porting-frame, a main shaft, two sleeves 
loosely mounted thereon, afriction-wheelfast 
On each of the sleeves, two rotatable friction 
disks bearing upon the peripheries of the fric 
tion-wheels at substantially opposite points 
thereon, miter-gears on the adjacent ends of 
the sleeves, gears meshing therewith, which 
latter gears are free to revolve on their own 
axes but rotate with the main shaft, and means 
for moving the friction-disks across the faces 
of the friction-wheels, substantially as and 
for the purpose specified. 

4. In a governor, in combination, a sup 
porting-frame, a main shaft journaled there 
in, two sleeves loosely mounted on the shaft, 
a friction-wheel fixed on each of the sleeves, 
miter-gears on the adjacent ends of the 
sleeves, a hub fixed on the shaft between the 
gears, two miter-gears loosely mounted on 
the hub and meshing with the gears on the 
sleeves, a movable yoke on the supporting 
frame, two rotatable friction-disks mounted 
in the yoke and having contact with the fric 
tion-wheels, at substantially opposite points 
on their peripheries, and means for moving 
the yoke substantially as and for the purpose 
specified. 

5. In a governor, in combination, a sup 
porting-frame, a main shaft journaled there 
in, tWO sleeves loosely mounted on the shaft 
a friction-wheel rotatable with each of the 
sleeves, a hub fixed on the shaft between the 
sleeves, two miter-gears journaled on the op 

posite sides of the hub, two miter-gears mesh 
ing therewith and fixed on the adjacent sleeve 
ends, an upright SWinging yoke in the Sup 
porting-frame, two rotatable friction-disks 
mounted on opposite sides of the yoke and 
having contact with the friction-wheels, at 
substantially opposite points on their periph 
eries, and centrifugal Weights for moving 
the yoke substantially as and for the purpose 
specified. 

6. In a governor, in combination, a Sup 
porting-frame, a main shaft journaled there 
in, two sleeves loosely mounted on the shaft, 
a friction-wheel rotating with each of the 
sleeves, a hub fixed on the shaft between the 
sleeves, two miter-gears journaled on the hub 
on opposite sides thereof, two miter-gears 
meshing there with and fixed on the adjacent 
sleeve ends, an upright swinging yoke in the 
supporting-frame, two rotating friction-disks 
mounted on opposite sides of the yoke and 
having contact with the friction-wheels at 
substantially opposite points on their periph 
eries, a spring for the yoke, and centrifugal 
weights for moving the yoke against the ac 
tion of the spring, substantially as and for 
the purpose specified. 

7. In a governor, in combination, a main 
frame, a main shaft journaled therein, two 
sleeves loosely mounted on the shaft, a fric 
tion-wheel rotating with each of the sleeves, 
a hub fixed on the shaft between the sleeves, 
two miter-gears journaled on opposite sides 
of the hub, two miter-gears meshing there 
with and fixed on the adjacent sleeve ends, 
an upright swinging yoke in the supporting 
frame, two rotatable friction-disks mounted 
on opposite sides of the yoke and having con 
tact with the friction-wheels, at substantially 
opposite points on their peripheries, a rotata 
ble head, a centrifugal weight therein, a spring 
for restraining the centrifugal force of the 
Weight and a lever for moving the yoke, sub 
stantially as and for the purpose specified. 

8. In a governor, in combination, a main 
frame, a main shaft journaled therein, two 
sleeves loosely mounted on the shaft, a fric 
tion-wheel rotating with each of the sleeves, 
a hub fixed on the shaft between the sleeves, 
two miter-gears journaled on opposite sides 
of the hub, two miter-gears meshing there 
with and fixed on the adjacent sleeve ends, 
an upright SWinging yoke in the Supporting 
frame, two rotatable friction-disks mounted 
on opposite sides of the yoke and having con 
tact with the friction-wheels, at substantially 
opposite points on their peripheries, a weight 
head fixed on one of the sleeves, two cen 
trifugal weights in the head, levers for the 
Weights having a pivotal bearing in the head, 
springs for restraining the centrifugal force 
of the weights, a collar free to slide on the 
sleeve, two right-angled levers between the 
Weight-levers and collar, a pivotal bearing 
for each of the right-angled levers, a lever en 
gaging the collar, a link connecting the lat 
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ter lever with the yoke and a pivot for the 
last-named lever, substantially as and for the 
purpose specified. 

9. In a governor, in combination, a main 
frame, a main shaft journaled therein, two 
sleeves loosely mounted on the shaft, a fric 
tion-wheel rotating with each of the sleeves, 
a hub fixed on the shaft between the sleeves, 
two miter-gears journaled on opposite sides 
of the hub, two miter-gears meshing there 
with and fixed on the adjacent sleeve ends, 
a shaft journaled in the frame and extending 
at right angles to the main shaft, two up 
right tubular arms fixed to the shaft, two 
hubs each having a stem extending at right 
angles thereto adapted for the tubular arms, 
two friction-disks having bearing-studs fixed 
thereto, said bearing-studs adapted for the 
hubs before mentioned, an adjusting-step in 

583,527 

the hubs, whereby suitable contact between 
the friction-wheels and the friction-disks is 
obtained, a weight-head fixed on one of the 
sleeves, two centrifugal weights in the head, 
levers for the weights having a pivotal bear 
ing in the head, springs for restraining the 
centrifugal force of the weights, a collar free 
to slide on the sleeve, two right-angled levers 
between the weight-levers and the collar, a 
pivotal bearing for each of the right-angled 
level's, a lever engaging the collar, a link 
connecting the latter lever with the yoke 
and a pivot for the last-named lever, sub 
stantially as and for the purpose specified. 

AMOS W. WOODWARD. 
ELMIER. E. WOODWARD. 

Witnesses: 
L. L. MILLER, 
NELLIE BUNKER. 
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