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My invention relates to centrifugal speed gov 
ernors for controlling the speed of regulated de 
vices, such as prime movers. - 

Governors of the centrifugal type usually pos 
5 sess hunting characteristics, caused by the ne 

cessity of an appreciable departure in the Speed 
of the regulated device from its desired value be 
fore a corrective force is developed of Sufficient 
intensity to produce the necessary corrective a C 

0 tion, and the inability of this corrective force, 
once it is established, to discontinue its influence 
prior to a completion of the correction. Thus, 
the inertia of the corrective force causes OVer 
correction or hunting. 
In such regulators the accuracy of regulation 

may be greatly improved if the speed controlled 
mechanism is responsive not only to variations 
in speed from the desired value, but also to the 
acceleration that anticipates Such speed changes, 

so and which occurs as the speed of the regulated 
member starts away from its desired value. The 
force of acceleration may become effective be 
fore any substantial change in the Speed of the 
regulated device has occurred, and may, there 

as fore, be employed to introduce a corrective in 
fluence into the regulator system earlier than 
would be the case if the regulator responded to 
speed variations alone, 
Such speed governors are also frequently Sub 

to ject to errors occasioned by the effect of gravity 
on the inertia elements. . 

It is an object of my invention to provide a 
centrifugal speed governor that is responsive both 
to the regulated quantity, and to the rate of 

is change of that quantity from its desired value. 
Another object of my invention is to provide a 

centrifugal speed governor of the indicated char 
acter that is balanced as to gravity vibrations. 
My invention will be better understood by ref 

erence to the accompanying drawing, in which: 
Figure 1 is a diagrammatic view of one en 

bodiment of the invention, certain parts thereof 
being shown in section and certain parts in ele 
vation; 

Fig. 2 is an end view of the regulator illus 
trated in Fig. 1; and 

Fig. 3 is a perspective view of the abutments 
supporting the inertia members. 

Referring to Fig. 1, a motor f is illustrated hav 
to ing an armature winding 2 and a field winding 

3 that are supplied with energy from a Source 
represented by the conductors 4 and 5, a regul 
lating resistor 6 being provided in Series circuit 
relation with the field winding 3. The motor 
may be provided with a shaft T to which the 

(C. 175-855) 
regulating structure is attached by means of a 
sleeve 8 carrying a disc member 9 that is driven 
in accordance with the speed of the motor. The 
regulating structure controls a circuit which ex 
tends from the lower end of the resistor 6 
through conductor if, brush 2, collector ring 3, 
conductor 4, contact members 5 and 16, con 
ductor 7, collector ring 8, brush is and con 
ductor 2 to a movable contact member 22 to 
control the lower portion of the resistor 6 be-, 
tWeen the movable contact member 22 and con 
ductor 5. a 
The contact members 5 and 6 are carried 

by inertia members 23 and 24, respectively, that 
are mounted upon abutments 25 and 26, which 
extend outwardly from the surface of the disc 9. 
The inertia members are illustrated as carried 
by flat springs 27 and 28, the planes of which 
intersect along a line 29 forming, in effect, a 
pivot about which the masses 23 and 24 may 0 
move. The springs 2 and 28 are fastened to 
the inertia members by screws 3 and 32 and to 
the supporting abutment by screws 33 and 34. 
It Will be noted that the abutments 25 and 26 
are cut away, leaving a surface 35 on the corner is 
thereof adjacent the line of intersection of the 
flat SpringS 29 forming the pivot, thus giving 
greater freedom of motion to the springs. The 
crossed flat springs 27 and 28, in addition to pro 
viding a pivotal support for the inertia masses 0 
23 and 24, also provide the biasing force resist 
ing the centrifugal force of the masses and hold 
then in the position illustrated when at rest, 
As the motor is started, centrifugal forces act 

ing on the masses 23 and 24 pull them outwardly is 
from the center of revolution of the disc, each 
inertia mass being moved in a counter-clockwise 
direction about its pivot line 29, urging the con 
tact member 5 downwardly and the contact 
member 6 upwardly, as viewed in the drawing, 40 
When the centrifugal forces acting on the masses 
23 and 24 become sufficient to bias the flat springs 
27 and 28 supporting them the amount necessary 
to bring the contact members 5 and 6 into en 
gagement, the portion of the resistor 6 between 45 
the movable contact member 22 and the conduc 
tor 5 is Short-circuited to increase the excitation 
of the field winding 3 and correspondingly de 
crease the speed of the motor . This reduction 
in speed reduces the centrifugal force Sufficiently 50 
that the bias of the springs 27 and 28 will over 
come this force and cause a separation of the 
contact members 5 and 6. 
With the inertia masses 23 and 24 positioned 

as illustrated in Fig. 2, on opposite sides of their sis 
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supporting abutments 25 and 26 with respect to 
gravity, and with the contact men hers 25 and 
86 arranged to engage substantially on the axis 
of rotation of the disc S, the effect of gravity 
on the two nasses will be such as to nove the 
contact members 5 and 85 in the Same direction, 
so that the contact pressure does not change due 
to the force of gravity. The regulator is, theire 
fore, gravity-balanced, increasing its accuracy Ci 
aregulation. This increase in the accuracy of 
regulation eliminates the tendency of Vibratory 
engagement and separation of the contact iner 
bei's 3 and 6. 

it will be noted that the inertia masses 23 and 
23 are so positioned that their movements of 
inertia, about the axis of rotation causes an in 
ertia torque to be developed upon a change in 
angular velocity which biases the inertia, Ina SSeS 
in the one or the other direction about the pivot 
lines 29. Upon an acceleration in the Speed of 
the disc 9, if the disc is rotating in a clockwise 
direction, as viewed in Fig. 2, this inertia torque 
r:hoves the masses in a counterclockwise direc 
tion about their pivots 39, thus anticipating the 
increase in speed that will result therefron and 
causing an earlier engagement of the contact 
in embers 5 and 6 than would otherwise occur. 
Since the force due to angular acceleration aids 
the centrifugal force in bringing the contact 
members into engagement, the annount of de 
parture in speed from the desired value receS 
sary to initiate a corrective action is reduced. 
Conversely, upon a decrease in the speed of the 
disc 9 the inertia torque of deceleration "Yiil 
cause the inertia masses 23 and 23 to move in 
a clockwise direction about their pivot lines 29 
to decrease the pressure between the cort2g. 
nembers and 2, or cause their separatios. 
earlier in the regulating cycle than would 33 line 
case if these contact members were responsive to 
changes in centrifugal force alofle. 
The particular speed at which the contact 

members 3 and G6 engage, which correspoids 
to the speed desired to be maintained on the 
regulated device, is dependent upon the Spring 
deflection necessary to control the contact meta 
bers and is determined by the Spacing of the 
contact members 5 and 6. The further these 
members are spaced apart when the disc is at 
rest, the greater is the speed required to pro 
duce the necessary centrifugal forces on the 
members 23 and 24 to flex the springs the amount 
necessary to bring the contact members into en 
gagement. If it is desired to construct a regul 
lator in which the contact members 5 and 6 
will be in engagement at low speeds and Will 
separate when the desired speed is reached, it is 
necessary only to position the abutments 25 and 
26 on the opposite sides of the inertia masses 23 
and 24, respectively, so that the centrifugal force 
will move the inertia masses in a clockwise di 
rection instead of a counter-clockwise direction 
about their supporting pivot lines represented 
by the line of intersection of the fiat Springs 28 
and 29. - 
Many changes in the details of construction 

illustrated and described will be apparent to 
those skilled in the art within the spirit of my 
invention, and I do not wish to be linited other 
wise than by the scope of the appended claims. 

I claim as my invention: 
1. In a speed governor for controlling the speed 

of a rotating member, two inertia masses mount 

75 
ed to revolve about a common axis in accordance 
with the speed of the rotating member, biasing 

means for urging said inertia masses to prede 
termined positions relative to the said 
masses being so pivoted with respect to the axis 
of rotation as to be urged by centrifugal force 
against the force of said biasing means, Saiti 
inertia masses having relatively large moments 
of inertia, about their axis of rotation for ef 
fecting relative novements thereof about their 
pivot points in response to angular acceleration, 
the effect of centrifugal force and the force 
of angular acceleration on said inertia, naSSeS 
being culinulative during an increase in the Speed 
of the rotating member, and means 20tuated by 

3:S, 

Said inertia, Kasses cooperative for governing 
the speed of said rotating renbei'. 

2. in a speed governor for controlling the Speed 
of a, rotating neSchoei, 3n element mounted to 
revolve in 2000rdance with the speed of the con 
troiled mezzaher, Wyo interia, masses pivotaly 
mounted theresa on opposite slides of the axis 
of rotation thereo, and having their certars of 
gravity correspondingly displaced it he ira 
dius. passing through their supporting Civots, 
biasing : Kns for Ecging said ineria, Ina SSes to 
predesertilized positions relative to the 2.2is of 
rotatioxi, said inertia, in3SSes having relatively 
large monents of inertia, acout, their 2:is of 
rotation for effecting relative aoyanents inere. 
of about heir pivot points in response to angll 
lar acceleration to effect & bias on the inertia 
Xia SSes about their pivot points that is cunnil 
lative with the centrifugal force during an in 
crease in the speed of the rotating member, and 
rears actuated by said inertia in a SSes cooperar 
tive for governing the Speed of Said rotating 
ine: 33. 

3. In a speed governor for controlling the Speed 
of a rotating meitner, two inertia, masses in Oy. 
adly not inted to revolve aboué, a connoia axis 
in accordance with the Speed of rotation of the 
controiled in enger, cooperating contact neia. 
bers carried by said inertia masses and posi 
tioned to engage substantially at the axis of 
rotation, biasing means for urging said inertia, 
masses to predetermined relative positions, Said 
inertia masses being so positioned as to be ac 
tigated by the cumulative effect of an inertia 
couple due to centrifugal force and an inertia 
couple due to the inertia of angular acceleration 
acting jointly against the force of said biasing 
means upon changes in speed to control the en 
gagement and separation of said contact men 
bers, and means controlled by said contact mem 
bers for governing the speed of said rotating 
member. 

4. In a speed governor for controlling the Speed 
of a rotating member, two inertia masses mov 
ably mounted on to revolve about a COmnon 
axis in accordance with the speed of rotation 
of the controlled member, cooperating, contact 
members carried by said inertia masses and po 
sitioned to engage substantially at the axis of 
rotation, biasing means for urging said inertia 
masses to a predetermined relative position, said 
inertia masses being so positioned as to move 
by centrifugal force against the force of said 
biasing means upon changes in speed to control 
the engagement and separation of said contact 
members, said inertia masses having relatively 
large moments of inertia about their axis of ro 
tation for effecting relative movements thereof 
about their pivot points in response to angular 
acceleration that acts cumulatively with cen 
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trifugal force against said biasing means, and is 

  



tating disc, means for driving the disc at a speed 

0 

2,175,887 
means controlled by said contact members for 
governing the speed of said rotating member. 
5. In a speed governor, in combination, a ro 

corresponding to the speed of a member to be 
regulated, a pair of inertia masses mounted un 
flat springs to abutments carried on said disc, 
said springs serving as pivot points for support 
ing the masses and as biasing means thereof, 
cooperating contact members carried by said in 
ertia masses and positioned to engage substan 
tially at the axis of rotation of said disc, said 

s 

25 

masses being so positioned with respect to their 
supporting pivots that the centrifugal force act 
ing thereon upon rotation of the disc, and the 
torque of angular acceleration thereof each cre 
ate a force causing an increase in contact pres 
sure in opposition to the biasing force of said 
flat springs, and neans controlled by said con 
tact members for governing the speed of said 
member to be regulated. 

6. In a regulator, in combination, a member 
to be regulated, a member rotatively driven at 
a speed that varies in accordance with the 
speed of the member to be regulated, inertia 
means carried by and pivotally mounted on said 
last named member and so positioned with re 

3 
spect to the mounting pivot as to form an in 
ertia couple due to the angular torque of accel 
eration and to form an inertia couple due to 
centrifugal force that act cumulatively and to 
be unresponsive to gravity vibration, and means 
actuated by said inertia means for controlling 
the member to be regulated. 

7. In a speed regulator, in combination, a 
member to be regulated, a member rotatively 
driven at a speed that varies in accordance with 
the speed of the member to be regulated, inertia 
means carried by and pivotally mounted on said 
last named member and arranged to be respon 
sive to the angular torque of acceleration and 
to centrifugal force, said inert a means com 
prising two elements so positioned that the grav 
ity effect on one is compensated by the gravity 
effect on the other, said two inertia elements 
being so positioned with respect to their Sup 
porting pivots that the inertia couple caused by 
centrifugal force and the inertia couple caused 
by the torque of angular acceleration are cumul 
lative on the inertial elements during an increase 
in speed of the member to be regulated and 
means actuated by said inertia means for con 
trolling the member to be regulated. 
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