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SPECIFICATION forming part of Letters Patent No. 545,599, dated September 3, 1895. 
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To all whom it may concern: 
Be it known that I, WINFIELD. S. LIBBEY, 

of Lewiston, in the county of Androscoggin 
and State of Maine, have invented a new and 
Improved Water-Wheel Governor, of which 
the following is a specification, reference be 
ing had to the annexed drawings, forming a 
part thereof, in which- sy 
Figure 1 is a front elevation of my im 

proved water-wheel governor. Fig. 2 is a 
plan view. Fig. 3 is a longitudinal section 
of the clutch mechanism on the gate-operat 
ing shaft. Fig. 4 is an enlarged sectional side 
elevation of one of the reciprocating bars. 
Fig. 5 is a diagrammatic view of the centrifu 
gal circuit-controller. Fig. 6 is a diagram 
of a modification wherein the centrifugal 
governor is applied directly to the tilting bar 
of the shifting lever, and Fig. 7 is a further 
modification showing a safety device. 
Similar letters of reference indicate corre 

Sponding parts in all the views. 
The object of my invention is to provide 

mechanism for promptly and positively oper 
ating Water-wheel gates, thus permitting of 
governing the motion of the wheel with a 
minimum of variation. 
My invention consists in the combination, 

With the gate of a water-wheel, of a shaft for 
opening and closing the gate, wheels placed 
on the shaft and arranged to revolve con 
tinuously in opposite directions, clutch mech 
anism carried by the shaft and constructed 
to engage either of the wheels, a clutch-lever 
engaging the clutch and carrying a tilting 
bar, continuous reciprocating bars adapted 
to engage the tilting bar of the clutch-lever, 
and means for Swinging the tilting bar, all 
as will be hereinafter more fully described. 
The shaft A is connected with the gates of 

the Water-wheel to be governed, and upon the 
said shaft are loosely placed spur-wheels B 
B' and toothed clutch-disks a a', carried by 
the said spur-wheels. A sleeve C, placed on 
the shaft Abetween the spur-wheels BB', car 
ries toothed clutch-disks bb', which are capa 
ble of engaging the clutch-disks a a' when the 
sleeve is moved longitudinally on the shaft 
A. On the same base supporting the shaft A 
are placed journal-boxes c c', in which is 
journaled a shaft D, which is provided at one 
end With a pulley E, and upon the shaft ad 
joining and between the boxes c c' are se 
cured pinions did. The pinion d engages 

the spur-wheel B on the shaft A, and the pin 
ion d'engages an intermediate pinion e, which 
meshes into the spur-wheel B on the shaft 
A. By means of this arrangement of gearing 
the wheels B B are made to revolve in op 
posite direction. 
Upon the shaft D between the pinions did 

are placed cams ff', which face each other 
and are therefore oppositely arranged with 
respect to each other, and upon the base which 
supports the other portions of the mechanism 
are placed standards g g’, the upper ends of 
which are provided with chambered mortises 
h, as shown in Fig. 4. In the mortises are 
placed sliding bars FF'. The bar F is pro 
vided at one end with a roller i, which rolls 
upon the face of the camf, and on the said 
bar within the chamber on the standard g is 
secured a collar i, between which and the 
wall of the chamber his placed a spiral spring 
k, which presses the bar F toward the cam J. 
keeping the roller i in contact with the said 
cam, so that as the cam revolves the bar F is 
made to reciprocate in the mortises in the 
standard. The inner end of the bar Fis pro 
vided with two notches or offsets forming a 
shoulder l. The bar F is constructed like 
the bar F, but it is oppositely arranged with 
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respect to the said bar, so that its roller i' may engage the cam f'. . 
The sleeve C is provided with a groove 

which receives a spline on the shaft A, so 
that while the said sleeve can move longi 
tudinally on the shaft it cannot turn thereon. 
The center of the sleeve C is provided with a 
pair of collars m, between which are inserted 
pins projecting from the forked end of the 
lever G. The said lever is fulcrumed on the 
standard n, and is provided at its free end 
with a tilting bar H, which is made of mag 
netic material. Springs O o' are connected 
with the tilting bar H upon opposite sides of 
its fulcrum and attached to a bar p, fastened 
to the standards gg'. The said springs tend 
to hold the tilting bar H in a horizontal posi 
tion and out of engagement with the recipro 
cating bars FF'. 
Above the tilting bar Hare supported elec 

tromagnets II' by a yoke q, secured to the 
standards g g'. When the water-wheel is 
running normally, the tilting bar H occupies 
a horizontal position and the sleeve C re 
mains in a central position on the shaft A, 
with the clutches out of engagement; but 
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when one of the magnets II is energized, in 
the manner presently to be described, one 
end of the tilting bar II is attracted, causing 
it to turn on its pivot and bring the opposite 
end into the path of one of the reciprocating 
bars E. F. As shown in the drawings, the 
magnet I' is energized and the bar H is tilted 
so as to bring one end into the path of the re 
ciprocating bar F, which by engagement with 
the tilting bar H causes the lever G to Swing 
and throw the clutch-disk b into engagement 
with the clutch-diska, thereby permitting the 
spur-wheel B to turn the sleeve C and the 
shaft A, causing a quick movement of the 
gate of the water-wheel. When the water 
wheel regains its normal speed, the current is 
withdrawn from the magnet I, and the Springs 
O o' cause the tilting bar H to return to a 
horizontal position, thus disengaging it from 
the reciprocating bar F. A change in the 
speed in the opposite sense causes the magnet 
I to be energized when the bar H is tilted in 
the opposite direction, bringing it into en 
gagement with the shoulder on the recipro 
cating bar F, which results in moving the 
clutches in the opposite direction and revers 
ing the motion of the shaft A. 
The circuit of the magnets II' is shown in 

Fig. 5. A centrifugal governor J is provided 
with a sliding contact-disk r, which is con 
nected electrically with one pole of the bat 
tery K. The other pole of the said battery is 
connected with one terminal of each magnet 
II, and the other terminals of the magnets 
are connected with springs SS', which extend 
over the edge of the contact-disk r. The 
governor being driven by the water-wheel, as 
the speed diminishes the contact - disk r is 
moved by the falling of the governor-balls 
and forms an electrical connection with the 
spring s', thus causing the magnet I' to be 
energized. When the speed increases, the 
contact-disk r is raised and an electrical con 
tact is formed with the spring s, thereby 
causing the magnet I to be energized. 

Instead of interposing a battery and electro 
magnet between the governor and the tilting 
bar H, I may connect the governor with the 
tilting bar in the manner shown in Fig. 6. In 
this case the bar His tilted by a mechanical 
connection with the levers of the governor, a 
diminishing of the speed of the governor tilt 
ing the bar in one direction and an increase 
of speed tilting it in the opposite direction, 
thereby accomplishing results that are ac 
complished by means of the battery and the 
electromagnet. 

In the modification shown in Fig. 7 the shaft 
A is prolonged beyond its bearings and pro 
vided with a screw-thread a, upon which is 
placed a traveling nut b, carrying an arm c. 
The said arm cextends above and below the 
nut, its lower end being guided in a slot in 
the fixed bar d, which prevents the arm and 
nut from turning, while allowing it to move 
longitudinally on the screw-thread a. Above 
the screw is supported a contact-spring e, 
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having two equal arms provided at their ends 
with beveled cams f, which are oppositely 
arranged with reference to each other. The 
beveled cams fare in the path of the arm c, 
carried by the nut U. Above the ends of the 
spring e are supported contact-points gg. 
The magnets II' and the gate-operating mech 
anism connected there with are the same as 
already described. The governor J is con 
nected with the lever h, which is pivoted at 
its center. Under the ends of the lever is are 
supported contact-springs i i", and under the 
contact-spring i is located a fixed contact J. 
One pole of the battery IX is connected elec 
trically with the lever h9. The other pole of 
the battery is connected with one terminal of 
each magnet II, with the spring e, and con 
tacti. The remaining terminal of the mag 
net I is connected with the contact-point (f 
and with the spring i. The remaining termi 
nal of the magnet I is connected electrically 
with the spring i" and contact-point g'. 
In the regular working of the apparatus the 

governor J causes the lever h to tilt and make 
contact with the spring i° or it, according to 
requirements; but if the governor should stop 
by the running off of the belt or from some 
other cause, the lever h9 would be tilted on its 
fulcrum, bringing one end thereof into con 
tact with the spring 8 and carrying the said 
spring into contact with the pointi, thereby 
cutting out of the circuit the magnet I, which 
controls the opening of the gate. To avoid 
moving the gate beyond a prescribed limit, 
the magnet I or I is cut out by the closing 
of the circuit between the spring e' and one 
or the other of the contact-points gg, accord 
ing to the movement of the nutt and arm c. 
Having thus described my invention, I 

claim as new and desire to secure by Letters 
Patent 

1. The combination with a gate operating 
shaft, gear wheels loose on the shaft, and a 
clutch carried by the said shaft, of a drive 
shaft parallel with the gate operating shaft, 
gearing between the drive shaft and the gear 
wheels of the gate operating shaft to revolve 
the said gear wheels in opposite directions, a 
pivoted clutch operating lever having one end 
extending adjacent to the drive shaft, means 
operated by the drive shaft for swinging the 
clutch operating lever on its pivot to shift the 
clutch, a governor, and means for controlling 
the movement of the clutch operating lever 
from the governor, substantially as described. 

2. The combination with a gate operating 
shaft, gear wheels loose on the shaft, and a 
clutch carried by the said shaft, of a drive 
shaft parallel with the gate operating shaft, 
gearing between the drive shaft and the gate 
operating shaft to revolve the said gear wheels 
in opposite directions, a pivoted clutch oper 
ating lever having one end extending adja 
cent to the drive shaft, calms on the drive 
shaft, intermediate mechanism between the 
cams and the clutch operating lever for swing 
ing the said lever on its pivot to shift the 

75 

9o 

95 

cc 

I 1.5 

20 

I 25 

  



25 

30 

35 

45 

55 

65 

545,599 

clutch, a governor, and means for controlling 
the movement of the clutch lever from the 
governor, substantially as described. 

3. In a water wheel governor, the combina 
tion with a gate operating shaft, gear-wheels 
loosely mounted on the shaft and a clutch 
carried by said shaft, of a drive shaft, gear 
wheels meshing with the gear wheels of the 
gate operating shaft to revolve them in oppo 
site directions, cams on the drive shaft, a piv 
oted lever for operating the clutch sliding 
bars for operating the said lever, said bars 
being operated by the cams, a governor, and 
means for controlling the movement of the 
said pivoted lever from the governor, sub 
stantially as described. 

4. In a water wheel governor, the combina 
tion with a gate, operating shaft, gear wheels 
loose on the shaft, and a clutch carried by 
said shaft, of a drive shaft, gear wheels mesh 
ing with the gear wheels of the gate operat 
ing shaft for revolving them in opposite di 
rections, cams on the drive shaft, a pivoted 
lever for operating the clutch, a tilting and 
spring actuated bar on one end of the said 
lever, sliding and spring pressed bars oper 
ated by the cams and adapted to engage the 
tilting bar, and means for tilting the said bar 
to bring it into engagement with the said slid 
ing bars, substantially as described. 

5. In a water wheel governor, the combina 
tion with a gate operating shaft, gear wheels 
loose on the shaft, and a clutch carried by 
said shaft, of a drive shaft, gear wheels mesh 
ing with the gear wheels of the gate operat 
ing shaft for revolving them in opposite di 
rections, cams on the drive shaft, a clutch op 
erating lever, a tilting and spring actuated 
bar on one end of the clutch lever, sliding 
and spring pressed bars operated by the cams 
and adapted to engage the tilting bar, a gov 
ernor, and means operated by the governor 
for tilting the said bar, substantially as de 
scribed. 

6. In a water wheel governor, the combina 
tion. With a gate operating shaft, gear wheels 
loose thereon, clutch disks carried by said 
wheels, a sleeve fitted to slide but not to turn 
On the said shaft and clutch disks carried by 
the sleeve, of a drive shaft, pinions on the 
shaft, one of the pinions meshing with one of 
the gear wheels, an intermediate pinion mesh 
ing with the other gear wheel and the pinion 
of the drive shaft, a pivoted lever engaging 
the sleeve, a tilting and spring actuated bar 
on one end of the pivoted lever, cams on the 
drive shaft, sliding and spring pressed bars 
operated by the cams and provided with 
shoulders adapted to be engaged by the tilt 
ing bar, and means for tilting the said bar to 
bring its ends in line of travel of the sliding 
bars, substantially as herein shown and de 
scribed. 

7. In a water wheel governor, the combina 
tion of a gate operating shaft, spur wheels 
placed loosely on the shaft and furnished with 
clutch disks, a sleeve movable lengthwise of 

the shaft but not revoluble thereon, clutch 
disks secured to the sleeve, a lever engaging 
the sleeve and carrying a tilting lever of mag 
netic material, reciprocating bars arranged 
beiow the ends of the tilting lever, means for 
reciprocating the bars and revolving the spur 
wheels in opposite directions, and electro 
magnets arranged to act on the tilting lever, 
substantially as specified. 

8. In a water wheel governor, the combina 
tion with a gate operating shaft, gear wheels 
loose on the shafts, and a clutch carried by 
the said shaft, of a drive shaft, gear wheels 
for revolving the gear wheels of the gate Op 
erating shaft in opposite directions, a clutch 
operating lever, a tilting and spring actuated 
bar of magnetic material on one end of the 
clutch lever, cams on the drive shaft, sliding 
and spring pressed bars operated by the cams 
and adapted to engage the tilting bar, electro 
magnets adjacent to said tilting bar, a gov 
ernor, and electrical connections between the 
governor and magnets for alternately ener 
gizing the magnets, substantially as and for 
the purpose set forth. 

9. In a water wheel governor, the combina 
tion with a gate operating shaft, and a revers 
ing mechanism for said shaft, of electro mag 
nets for controlling the reversing mechanism, 
a governor, a centrally pivoted lever with 
which the governor is connected, spring con 
tacts under the ends of the lever, a fixed con 
tact beneath one of the spring contacts, and 
the electrical connections between the con 
tacts and the magnets, substantially as and 
for the purpose set forth. 

10. In a water wheel governor, the combi 
nation with a gate operating shaft, a revers 
ing mechanism for said shaft, electromagnets 
for controlling the reversing mechanism, a 
governor, and electrical connections between 
the governor and magnets, of a traveling arm 
operated by the gate operating shaft, a Spring 
above the arm and having two contact points 
with which the arm is adapted to engage, con 
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tact points above the spring and electrical . 
connections between the contacts and mag 
nets, substantially as and for the purpose set 
forth. 

11. In a water wheel governor, the combi 
nation with a gate operating shaft having one 
end prolonged and screw threaded, a revers 
ing mechanism for said shaft, electro-magnets 
for controlling the reversing mechanism, a 
governor, and the electrical connection be 
tween the governor and magnets, of a nut 
traveling on the screw threaded end of the 
said shaft, and provided with an arm, a con 
tact spring above the said arm and having 
downwardly extending projections contact 
points above the spring contact, and the elec 
trical connections between the contacts and 
the magnets, substantially as described. 

WINFIELD. S. LIBBEY. 
Witnesses: 

ADDISON SMALL, 
R. B. HAYES, 
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