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rving M. Crafts, Portland, Conn, assignor to 
The Pickering Governor Company, Portland, 
Conn., a corporation of Connecticut 
Application March 7, 1934, serial No. 714,392 

10 Claims. 

My invention relates to the class of devices 
which are employed for the purpose of regulat 
ing speed of machinery, and particularly that of 
engines or motors, and an object of my inven 
tion, among others, is the production of a gov 
ernor that shall be particularly eficient in its 
operation as well as embodying simplicity in its 
construction; and a particular object of the in 
vention is to provide a governor in which, by the 
use of a single governor spring, different speeds 
within wide range and at substantially uniform 
rates may be obtained. 
One form of a governor embodying my inven 

tion and in the construction and use of which 
the objects herein set out, as well as others, may 
be attained is illustrated in the accompanying 
drawings, in which 

Figure 1 is a view in elevation of my improved 
governor. 

Figure 2 is a similar view observed from a point 
ed at right angles to the point of view of 
Figure 3 is a view in section on a plane denoted 

by the dotted line 3-3 of Fig. 2. 
Figure 4 is a view in section on a plane de 

noted by the dotted line 4-4 of Fig. 3. 
Figure 5 is a view in section on a plane denoted 

by the dotted line 5-5 of Fig. 4. 
Figure 6 is a view in section on a plane de 

noted by the dotted line 6-8 of Fig. 4. 
Figure 7 is a diagrammatic view illustrating 

the construction and operation of the device. 
In the accompanying drawings the numeral fo 

denotes a section of the case of my improved 
governor, f another section which is secured to 
the side of the first section and 2 a cap section 
which is secured to the top of the sections f and 
f in any suitable manner. A governor shaft 3 
is rotatably mounted in the case, projecting at . 
one end therefrom, which projecting end is 
adapted to be secured to the mechanism to be 
regulated in a manner common to structures of 
this type. A weight supporting pin 4 extends 
through said shaft and fly weights 5 are piv 
otally mounted on said pin as by means of 
knuckles 6 projecting from the upper ends of 
said weights and through which said pin extends. 
Ears also project from the upper ends of said 
fly weights to receive floating ring supporting 
pins 8 upon which a floating ring 9 is mounted 
and supported as by means of lugs 20 which ex 
tend downwardly from the under surface of the 
ring on opposite sides thereof and rest upon bear 
ings between the ears f. The lugs 20 at their 
adjacent ends are formed with bearing points 2f 
which are adapted to touch the sides of a squared 
part of the shaft 3 forming bearing faces for said 
lugs. The gap between the lugs flares outwardly 
from the bearing point into the opening in the 

(C. 264-3) 
ring 19 that contains a ball bearing 22. The 
bearings or pins 8 just referred to are in fact 
trunnions of rollers which press against the 
lugs 20. 
A throttle actuating shaft 23 is mounted in the 

case with an arm 24 extending therefrom having 
a forked end straddling the shaft 3 and with 
rounded bearings 25 on the inner faces of the 
forked end resting in contact with the ball bear 
ing 22 located within the floating ring 9. - This 
effects rocking movement of the shaft 23 as the 
weights are operated by centrifugal force caused 
by rotation of the shaft 3 in a manner which 
will be readily understood by those Skilled in the 
art. A throttle actuating arm 26 projects from 
the shaft 23 for connection with and operation of 
a throttle in a manner common to structures of 
this class. The construction of the fly weights 
and their operation with parts appurtenant there 
to is fully set forth and described in my c0 
pending application of Serial Number 558,071, 
filed August 19, 1931 and reference is hereby made 
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to said application for Such further understand 
ing of the specific structure of Said parts as may 
be required. 

In prior devices of this class a spring has com 
monly been employed to resist outward move 
ment of the flyweights and thereby determine 
the amount of centrifugal force to be generated 
by said fly weights before the operation of the 
throttle to check the speed of the engine, and 
this has prevented operation of prior governors 
for the control of different rates of speed without 
the use of springs each adaptable to each par 
ticular speed. My improved governor, illustrated 
and described herein, enables a single Spring to 
be employed in a manner to determine the 
amount of resistance to be overcome by the fly 
weights before action thereof to control any par 
ticular speed. 
With this arrangement a Spring Supporting 

arm 27 is secured to the shaft 23 within the cap 
2, and as shown in Figs. 3 and 4 of the drawings, 

a link 28 connecting said arm with one end of a 
governor spring 29 preferably of helical form, the 
opposite end of said spring being held by a screw 
eye 30 projecting through an enlarged portion 
of a stud 3 secured to the pivoted foot 32 of a 
spring tensioning lever 33 mounted on a pivot 
34 secured in the side parts of the cap section 
2 of the case, and as shown in Fig. 6 of the 
drawings. 
A roller 35 is mounted on the stud 3 for roll 

ing contact with a regulating cam 36 secured to 
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the face of a boss 37 on the Outer side of the case 
section if of the case, the section fo of said case, 
in fact, being in the nature of a cover for mecha 
nism secured to the outer side of said case sec 
tion . 60 



2 
It is customary, in the operation of governors 

of this type, to tension the governor spring So 
that the fly weights 5 will attain a certain speed 
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of rotation before they develop centrifugal force 
enough to stretch the spring, or overcome its 
tension, such tension determining the maximum 
speed of the engine which will be permitted by the 
fly weights before said fly weights act upon the 
throttle, for just as soon as the spring begins to 
stretch rotation of the shaft 23 under the actiox 
of the fly weights is impeded thereby operating 
to move the throttle and control the engine Speed 
in a manner that will be readily undersCOOd. 
This problem is a simple matter, so far as a single 
speedi is concerned, 
When, however, a different speedi, say a lesser 

spaed, is sought it will be evident that the gover 
nor spring under the same conditions as to ten 
sion, will not be tensioned at the lesser speed by 
the centrifugal force of the fiy weights and the 
throttle lever will not therefore be operated to 
move the throttle when the desired speed of rota 
tion is attained. It therefore becomes necessary 
to reduce the tension of the spring so that such. 
tension will be overcome when the desired lesser 
speed is reached, and accomplish this purpose 
by use of the regulating cam 36 hereinbefore 
(137htioned which is so formed that the neces 
Saty tension of the spring 29 for any desired rake 
of Speed may be obtained by locating the roller 
35 as certain points on the can which Will pro 
diu2e such desired rate of Speed. 

Ordier to enable the roller to be thus located 
inave provided a tensioning mechanism whics 

comprises a race 33 in the form of the segmen; of 
a worm wheel on the upper end of the lever 33, 
which rack meshes with a tensioning Wom 39 
on S, tensioning shaft 40 mounted in bearings 
in the cap 2 and in a projection from the outer 
face of the section of the case, and as shown 
in Fig. 3 of the drawings. The lower end of the 
shaft, 40 bears spinion 3 meshing with a pinion 
62 on an adjusting arbor $3 mounted for longi 
tudinal movement in another projection from 
the outer face of the section of the case. The 
pinion 42 has a screw threaded hole to which the 
arbor 43 is fitted and this pinion is located e 
tween two projections from the case, as shown in 
Fig. 3, to hold it against lengthwise movement. 
Said arbor extends upwardly into a recess in the 
Outer side of the cap 2, said recess having a slot 
44 to receive a lug 45 projecting from a head 4G at 
the upper. end of the arbor. 
The lug 45 has an index point 47 cooperating 

with graduations 48 appearing on the face of a 
plate 49 in which the slot 4 is formed. These 
graduations will denote different speeds which 
will be acquired by the engine when the pointer 
designates such Speeds by location at such gradua 
ations. The shaft 4 has a hand wheel 5 se 
cured to its upper end for the purpose of operate 
ing the shaft to adjust the tension of the spring 
29 in a manner which it is believed Will be 
readily understood without further explanation 
aerein. n 

The cam 36 is so formed that the ratio between 
the force exerted by the spring and the centif 
ugal force developed by the fly weights required 
for any desired speed within the range of the 
governor is determined and fixed and the position 
of the index point 47, as denoted by the gradua 
tions 48, will denote any of such rates of speed. 
The spring 29 having been tensioned to effect 

operation of the governor to regulate a predeter 

2,045?? 
mined speed, when the engine is started the Speed 
Wii continue to increase until such speed is 
reached at which time the fly weights S will conne 
into operation, the speed of rotation having de 
veloped force enough in the fly weights to 
counteract the tension of the Spring thereby 
tending to move the throttle towards its closed 
position whenever the speed shall be exceeded. 
As an example, if the Spring be tensioned So that 
the fly weights will govern the speed for 1000 
R. P. f. the centrifugal force developed by the 
fly Weights will at this speed overcome the ten 
Sion of the spring whenever this Speed is ex 
ceeded thereby tending to maintain the speed at 
slightly in excess of 1000 R. F. M. If the load 
upon the engine is suddenly decreased the fly 
weights immediately act against the tension of 
the spring to close the throttle thereby tending 
to Saintain the rotation at Some predeter 
mined speed but slightly in excess of 1000 R. 
F. E. he tension of the Spring alone were 
relied upon in varying the speed from that above 
descriadi, Say, to a lesser extent, the amount of 
stretch of 8he spring would not be in the same 
proportion as the variation in the speed and, 
Enoreover, the degree of movement of the throttle 
Would ba essened whereas such degree of nove 
Zaent should be inaintained. 

Sy the use of my improved mechanism illus 
trated and described herein. I am enabled by the 
Se of a, singie Spring to seep any variation in 

Speed caused by variation in load upon the en 
gine substantially in the same proportions, when 
COnoared with the rate of rotation, for all dif 
ferent rates within the range of the governor, 
this is illustrated in Fig. 7 of the drawings 
wherein the lever 33 at the left hand position 
v7ill tension the spring for a speed of, say, 
1000 R. F. A., the arm 27 which governs the posi 
tion of the throttle at this speed being at a, 
point indicated by the lower line a. A release of 
load upon the engine, however, will stretch the 
Spring to an extent détermined by the amount 
of load released, the upper line a denoting the 
&fnount of movement to fully close the throttle 
as required, the fly weights operating to keep the 
throttle in such position between the upper and 
lower lines a, as the conditions of the load may 
demand to maintain the speed between 1000 
R. P. A. and the predetermined excess of speed 
hereinbefore inentioned. In practice the vari 
ation in speed may be held to within 3% of the 
speed for which the Spring is tensioned at any 
Speed. Within the range of the device. 

i? the ever 33 ba moved to the position shown 
in dottei lines at the right in Fig. 7 the Spring 
will ha tensioned for a rate of speed less than 
1000 R. P. M. The centrifugal force developed by 
the fly weights for such speed is now much less 
than that developed for the rate of 1000 R. P. M. 
With a result that the spring will be stretched, as 
conditions require, from the lower line b to the 
upper line & to close the throttle, it being noted 
that while the stretch of the spring is less than 
in the first instance, the movement of the throttle 
Will be tae gene. This is permitted by the 
change in the angular position of the spring 
which although being stretched to a lesser ex 
tent perinits the throttle to be moved to the same 
extent as before, this change in angular position 
being talen care of by the compensating cam 36 
which also effects the required lessening of the 
tension of the spring. 

In the foregoing explanation relating to the 

10 

30 

85 

40 

50 

60 

65 



O 

5 

20 

25 

30 

35 

40 

45 

50 

60 

70 

a,047,577 
stretch of the spring 29 for different rates of 
speed the angular position of the spring for the 
higher rate of speed is indicated by the dot and 
dash lines 5 in the movement of the arm 2 from 
fully open throttle position to fully closed 
throttle position, while the angular position of 
the spring for the lower speed is indicated by the 
dot and dash lines 52 to move the arm 27 from 
fully opened to fully closed throttle positions. 

in accordance with the provisions of the pat 
ent statutes have described the principles of 
operation of my invention together with the de 
vice which I now consider to represent the best 
embodiment thereof; but I desire to have it un 
derstood that the device shown is only illustra 
tive, and that the invention may be carried out 
by other means and applied to uses other than 
those above set out. 

I claim: 
1. A governor including a governor shaft, fly 

Weights borne by said shaft, a throttle actuating 
shaft operatively connected with said fly weights, 
a Spring having one end operatively connected 
with said throttle actuating shaft to oppose cen 
trifugal force of said fly weights, neans opera 
tively connected with the other end of said spring 
for changing its angular position, a spring ten 
sion regulating cam over which said means is 
movable to vary the tension of the spring and 
means associated with said angularly adjusting 
means for the Spring for positively holding the 
latter from movement in either direction lat 
erally of the axis of said spring. 

2. A governor including a governor shaft, fly 
weights borne by said shaft, a throttle actuating 
shaft operatively connected with said fly weights, 
a spring supporting arm secured to said shaft, a 
spring attached at one erid to said arm, a lever 
for attachment of the other end of said spring 
thereto, a regulating cam over which the spring 
attached end of the lever is movable for varying 
the tension of the spring, and means associated 
with said lever for positively holding it from lat 
eral movement in either direction. 

3. A governor including a governor shaft, fly 
weights borne by said shaft, a throttle actuating 
shaft operatively connected with said fly weights, 
a Spring operatively connected at one end with 
said shaft to oppose centrifugal force of said fly 
weights, a pivotally mounted tensioning lever 
Operatively connected with the other end of said 
Spring, means associated with Said lever for de 
termining its position and for preventing lateral 
movement thereof in either direction, and a reg 
ulating can adjacent the spring attached end of 
said lever and over which said lever end is mov 
able to vary the tension of the spring and to op 
pose the force exerted thereby. 

4. A governor including a governor shaft, fly 
weights borne by said shaft, a throttle actuating 
shaft operatively connected with said fly weights, 
a spring having one end operatively connected 
with the throttle operating shaft to oppose cen 
trifugal force of said flyweights, a pivoted mem 
ber to which the other end of the spring is at 
tached, a fixed can adjacent the pivoted mem 
ber for engagement by the movable end of the 
pivoted member, and means for moving the piv 
oted member over the cam for varying the ten 
sion of the spring. 

5. A governor including a shaft, fly weights 
borne by said shaft, a throttle actuating shaft 
operatively connected with said fly weights, a 
spring having one end operatively connected with 

: the throttle operating shaft to oppose centrifugal 

3 
force of said fly weights, a lever to which the 
other end of the spring is attached, a can men 
ber over which the free end of the ever is now 
able and said ever being formed of pivotally 
connected sections whereby tension of the spring 5 
is varied by movement of the lever end over the 
can member, 

6. A governor including a shaft, fly weights 
borne by said shaft, a throttle actuating shaft 
operatively connected with said fly weights, a 10 
spring having one end operatively connected with 
the throttle operating shaft to oppose centrifugal 
force of said fly weights, a lever to which the 
other end of the spring is attached, a cam mem 
ber over which the free end of the lever is mov- 15 
able and said lever being formed of pivotally 
connected sections whereby tension of the spring 
is varied by movement of the lever end over the 
can member, and means operatively connected 
with the ever for adjusting the position thereof 20 
relative to the cam member and positively hold 
ing the lever from lateral movement in either 
direction. 

7. A governor including a shaft, fly weights 
borne by said shaft, a throttle actuating shaft 25 
operatively connected with said fly weights, a 
spring having one end operatively connected with 
the throttle operating shaft to oppose centrifugal 
force of said fly weights, a lever to which the 
other end of the spring is attached, a cam 30 
member over which the free end of the lever is 
movable and said lever being formed of pivotally 
connected sections whereby tension of the spring 
is varied by movement of the lever end over the 
cam member, and means operatively connected 35 
with the lever for adjusting the position thereof 
relative to the cam member and positively holding 
the lever from lateral movement in either direc 
tion, including a worm gear on the lever and a 
manually operable worm engageable with the 
gear, 

8. A governor including a governor shaft, fly 
weights borne by said shaft, a throttle actuating 
shaft operatively connected with Said fly weights, 
a spring having one end operatively connected 45 
with the throttle operating shaft to oppose. Cen 
trifugal force of said fly weights, a lever having 
a pivoted foot at one end, the other end of the 
spring being attached to the foot and a cam 
member over which the foot is movable whereby 
tension of the spring is varied by movement of 
the lever and foot over the cam member. 

9. A governor including a governor shaft, fly 
weights borne by said shaft, a throttle actuating 
shaft operatively connected with said flyweights, 
a spring having one end operatively connected 
with the throttle operating shaft to oppose Cen 
trifugal force of said fly weights, a lever having 
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, a. pivoted foot at one end, the other end of the 
spring being attached to the foot and a cam 60 
rember over which the foot is nowable whereby 
tension of the spring is varied by movement of 
the lever and foot over the can member. . 

10. A governor including a governor shaft, fly 
weights borne by said shaft, a throttle actuating 65 
shaft operatively connected with said fly weights, 
a spring having one end operatively connected 
with the throttle operating shaft to oppose cen 
trifugal force of said fly weights, a lever having 
the other end of the spring connected to its free 70 
end and a cam adjacent the free end of the lever 
and over which said end is movable for varying 
the tension of the spring and effective leverage 
of said ever, 
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