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UNITED STATES PATENT OFFICE 
2,613,657 

GOVERNOR, 

Robert W. Sloane, Detroit, Michael J. Thomas, 
Birmingham, and Guy C. Fricke, Peasantridge, 
Mich., assignors to Bendix Aviation Corpora 
tion, South Bend, id., a corporation of Dear 
Wale 

Application March 25, 1947, Serial No. 737,148 
28 Claims. (CI. 23-108) 

The present invention relates to governors for 
internal combustion engines, especially for auto 
motive vehicles and the like and more particur 
larly to governors of the centrifugal type for 
regulating the speed of said engines by control 
ling the air flow in the induction passage. 
One of the principal objects of the present, in 

vention is to provide a relatively simple, long 
Wearing mechanical governor of high sensitivity 
for internal combustion engines, which can be 
easily mounted or installed on the engine and 
thereafter readily serviced as a unit. 
Another object of the present invention is to 

provide a governor for regulating the speed of 
an internal combustion engine Wherein all forces 
involved in the operation of the governor are ap 
plied on the center line of the rotating and mov 
ing parts When the engine is being Operated below 
the governed Speed. 
Another object of the invention is to provide an 

internal combustion engine governor of the me 
chanical type wherein the governor mechanism 
remains essentially standard irrespective of en 
gine or Carburetor size. 
A further object is to provide a centrifugal gov 

ernor for an internal combustion engine which 
operates at a Speed substantially less than that 
of the engine So that excessive stresses upon the 
governor elements and connections therefor may 
be avoided. 
Another object of the invention is to provide a 

gOVernor for the aforementioned engines which 
can be readily and accurately adjusted over a 
Wide range to any desired maximum speed while 
the engine is running, without removing a single 
part from the governor or engine during the ad 
justment. 

Still another object is to provide a compact, 
tamper-proof governor for an internal combus 
tion engine in which all the mechanically oper 
able elements are fully sealed against dirt, water 
or other foreign materials which would interfere 
With the operation thereof. 
In order to obtain the foregoing objects and 

other objects which will be apparent from the 
following description, the present invention in 
cludes generally a yieldable means adapted to ap 
ply a variable torque to the throttle shaft for 
Overbalancing the effect of air flow tending to 
close the throttle valve, 
adapted to rotate about a shaft at a velocity pro 
portional to engine speed for urging the throttle 
valve toward the closed position when a prede 
termined engine speed has been reached, a yield 
able means for adjusting the speed at which the 

centrifugal WeightS 
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centrifugal weights become effective to urge the 
throttle valve toward the closed position, and a 
pivotal arm between said centrifugal WeightS and 
said yieldable means for increasing the force ex 
erted by said yieldable means in opposition to 
the force of the centrifugal weights tending to 
close said throttle valve. 
From the detailed description which follows, 

modifications and additions to the present in 
vention will be apparent to those skilled in the 
art. It is to be understood that although only 
the preferred embodiment of the invention is dis 
closed in detail, many variations employing the 
combination of elements forming the present gov 
ernor are possible, and we contemplate the use 
of any such variations in structure, arrangement 
and mode of operation that properly fall within 
the scope of the appended claims. 
In the dra WingS: 
Figure 1 is a side elevation of an internal con 

bustion engine on which the present governor is 
mounted; 

Figure 2 is a cross section taken through the 
housing of the governor showing the Several ele 
ments comprising the governor in elevation in the 
relative positions they occupy when the engine 
is inoperative and the throttle valve is in the 
Wide open position; 

Figure 3 is a view of a governor Similar to that 
shown in Figure 2 wherein the elements are 
shown in the position they occupy When the 
engine is being throttled to prevent further in 
creases in speed; 

Figure 4 is a section taken through a car 
buretor throttle body and through the governor 
On the line A-4 of Figure 2; and 

Figure 5 is an end view of the governor after 
the cover at the end of the housing thereof has 
been removed, showing the elements in non-op 
erative position. 

Referring to Figure 1 of the drawings in Which 
a side elevation of a conventional internal con 
bustion engine is shown, numeral O. designates 
a spark distributor, 2 a conventional carburetor 
and 4 the present governor mounted on the side 
of carburetor 2 adjacent the throttle valve and 
connected to the drive is of the distributor O by 
a flexible cable 8. Although in this embodiment 
of the invention, the governor is shown driven 
by the engine through the distributor, it may be 
driven from some other power take-off and 
through any other suitable power transmission 
eaS. 
The carburetor 2 on which the present gov 

ernor is mounted is of the single barrel downdraft 
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type and is provided with a throttle body 2 in 
which the throttle shaft, 22 of throttle valve 24 is 
centrally located in respect to the induction 
passage therethrough. The throttle mechanism, 
which is clearly shown in Figure 4, is actuated 
manually by an accelerating pedal or the like 
(not shown) through a rod 26, a lever 28 and a 
one-way connection including a partly hollow 
shaft, 32 c which throtte lever 28 is rigidly 
mounted, a pair of oppositely disposed iugs 34 
and 36 mounted on the inner end of Said shaft 
and a housing 38 therefor secured to the throttle 
body 20 by screws 2 and 44. A sleeve 33 is 
rigidly secured to the end of throttle shaft 22 and 
is provided with a pair of oppositely disposed lugs 
43 and 50 which cooperate with lugs 34 and 36 
of shaft 32 to form the One-Way connection be 
tween the throttle Valve 25 and the throttle coin 
trol mechanism. A torsion Spring 54 mounted on 
shaft 32 and anchored at one end to housing 33 
and secured at the other end to throttle lever 23 
urges the throttle mechanism in the direction 
to close the throttle Valve when the accelerating 
pedal or equivalient lever is released by the oper 
ator. In the operation of this manual contlol 
mechanism, the operator ill pressing on the accel 
erating lever rotates shaft 32 and lugs 3i and 36 
in the direction to withdraw said lugs from lugs 
48 and 5 of the throttle shaft, thus permitting 
the throttle shaft and Valve to nove in the Open 
ing direction. A spring incorporated in the gov 
ernor, hereinafter fully described, constantly 
urges the throttle valve in the opening direction, 
though this spring is SoineWhat Weaker than 
spring 4 so that said latter Spring can close the 
throttle waive when the accelerating lever is 
released. It is thus seen that by this arrange 
ment the operator cannot positively open the 
throttle Valve at any time nor prevent the gov 
ernor, which is connected to the end of throttle 4. 
shaft 22 opposite the manual actuating mech 
anism, from closing the throttle valve When the 
predetermined maximum speed is reached. In 
addition to the elements mentioned hereinabove, 
the carburetor includes a main fuel discharge jet 
for delivering fuel from a fuel bowl or other suit 
able Source to the induction passage on the air 
intake side of throttle valve 24. Other elements 
normally included in a conventional carburetor, 
Such as power enrichinent jet and accelerating 
pump, are also included, though they are not 
shown or described since they are not, directly 
related to the preset, invention. 
In Figure 2 of the drawings, the throttle valve 

24 of carburetor i is shown in broken lines 
mounted on thirottle valve shaft 22, one end of 
which extends through nousing 83 of the gov 
ernor and is adapted to be actuated by the cen 
trifugal Speed control. iiiechanism of said gov 
ernor through lever 92 mounted on the end of 
Said shaft and Secured in place by nut 8:3. Leve: 
62 is provided with iug 68 which in cooperation 
With adjustable stop screw G3 limits the throttle 
closing novement of said lever, said stop sciety 
being threadedly received in a hole in boss i () 
and provided With slot 72 for use in Inaking 
adjustments. he aforeinentioned stop mech 
anism is preferably adjusted so that the throttle 
valve will not reach the fully closed position. 

Throttle valve 24 is constantly urged toward 
Wide open positio: &nd caused to follow the 
One-Way manual throttle contro means by a 
coiled torque spring 4 connected at One end to 
one arm of lever 62 by pin S and anchored at the 
other end to housing 63 by pin 3. Spring 4 is 
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4. 
provided primarily for the purpose of balancing 
the effect of air flow in the induction passage 
tending to close the throttle valve during the 
Operation of the engine irrespective of the posi 
tion of Said throttle valve. Sufficient additional 
torque must be provided by spring 74 to move 
the throttle valve in the opening direction when 
the operator actuates the accelerating lever diur 
ing the tine the speed governing mechanism is in 
its inoperative position. When the throttle valve 
is in the nearly wide open position, the air fow 
produces a Small amount of torque tending to 
Open the throttle valve, but as the throttle valve 
moves toward the closed position, this opening 
torque of the air flow readily diminishes to zero 
and the closing torque increases progressively to 
a maximun at a point of about 35° from the 
Vertical position. From this point on, the closing 
torque of the air flow on the throttle waive de 
CreaSeS at approximately the same rate as it, 
increased to Said point. The anchored end of 
Spring 4 is so located in respect to the end of 
lever 62 that as the air flow torque increases, 
the Spring force tending to open the throttle 
Valve increases proportionally until the point at 
approximately 35 from vertical is reached; after 
this point, as the air flow torque decreases with 
further throttle closing, the force of spring 
likewise decreases proportionally inasmuch as 
the Spring passes from a position substantially 
tangent to the arc of lever 62 to a position nearly 
diametrical to said arc. 
The centrifugal mechanism of the governor is 

clearly shown in Figures 2 and 3 of the drawing 
and includes centrifugal weights 83 and 92 which 
are mounted on the long arms of hell crank levers 
94 and 36 and are secured thereto by pins 98 and 
f00 inserted in holes through said weights and 
levers. In order to make the unit as Connpact as 
pOSSible, the Weights are provided with a periph 
eral curvature of a radius substantially equal to 
the radius of the arc produced by the outer edge 
of Said Weights when they are in their fully 
extended position as shown in Figure 3. The 
outside faces of the weights are such that they 
are parallel with the axis of rotation when the 
Weights are fully extended. The weights are 
preferably made of some relatively heavy metal 
So that their size will be consistent with com 
pactness and efficiency of operation. 

Levers 94 and 96 each consist of two parallel 
members, as shown in Figure 5, pivotally mount 
ed on pins O2 and O4 of bracket 06, said 
bracket being rigidly secured in a fixed posi 
tion on rotatable shaft G 7. These two parallel 
members are rigidly held in a fixed position rela 
tive to one another by the pins at each end of 
the bell Crank. Inserted between the short arms 
of each bell crank and journaled on pins 08 and 

0 are rollers 2 and 4 which are adapted 
to engage the face of disc 29 and to force said 
disc to the right as shown in Figures 2 and 3, 
as the centrifugal weights swing OutWardly while 
rotating about shaft C7. In the present em 
bodiment, an angle between the two arms of the 
bell Cranks is preferably less than 900 as for ex 
ample about 85°. 
Shaft 0 is journaled near each end in anti 

friction bearings 22 and 24 and is driven by 
flexible cable f8 secured to the flat side exten 
Sion 26 on the right hand end, as shown in the 
drawings. A threaded boss 28 is provided to 
receive one end of the casing of the flexible cable. 
in order that shaft ?o 7 and the elements mount 
ed thereon may be accurately adjusted in respect 
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to the throttle control mechanism, an adjust 
ment means is provided to move shaft 0 axial 
ly and consists of a set screw 30 threadedly 
received in a boss 32 in the housing at the left 
hand end of said shaft and adapted to engage 
a cup-shaped member 34 which bears against 
bearing 22. The bearing 24 near the right 
hand end of said shaft is urged to the left 
against a retaining. ring stop 36 by a coil spring 
38 reacting between said bearing and the in 
ner side of boss 28. Bearing 22, together with 
shaft 07, is constantly urged to the left by 
Spring f38 to hold the bearing against member 
34, the force of said spring being transmitted 

to said bearing through the shaft, and a retain 
ing stop 39. It is thus seen that the position of 
cup-shaped member 34 as adjusted by screw 
30 determines the exact axial position of shaft 
07 and the elements mounted on said shaft. 
A seal 40 closes the opening in boss 32 to pre 
vent the infiltration of dirt and water into the 
governor housing: and to prevent unauthorized 
tampering with the adjustment mechanism. 
As disc 20 moves axially on shaft 07 under 

the influence of the centrifugal weights, anti 
friction bearing 50 and cup-shaped disc 52 
move thereWith, and the right hand face of disc 
52 bears against rollers 54 and 56 journaled 
on pins 58 and 60 seated in the side arms of 
yoke 62 clearly shown in Figure 4. Yoke 62 is 
pivoted at one end on rod 64 which is rigidly 
held by bracket 66 formed integrally with hous 
ing 60. Yoke. 62 engages a roller 68 mounted 
on one end of lever 62 and transmits the move 
ment of the centrifugal mechanism to the throt 
tle control mechanism. 
two side arms of yoke 62 opposite the pivoted 
end is a pivoted nut 9 threaded to receive the 
convolutions of the main governor spring 72 and 
to move said. Spring as yoke 62 is moved by the 
centrifugal weights when they become opera 
tive and to be moved by said spring as said 
weights are returned to their normal inoperative 
position. 

In order to adjust the governor to operate at 
various maximum speeds Over a Wide range, 
primary and secondary adjustment mechanisms 
73 and T4 are included to vary both the rate 

and tension of the main governor Spring 72. 
Referring to Figures 2 and 3, the main governor 
spring is threaded into nut 70 which is held 
against rotation by pins 75 and 76 journaled 
in the side arms of yoke 62. The left hand end 
of spring 72 is anchored in slot 77 of adjust 
ment rod 78 while the right hand end of said 
spring remains free. The spring convolutions to 
the right of nut 70 are ineffective and per 
form no function in the governing Operation, but 
are nevertheless readily available for use at lower 
governed speeds after they have been Screwed 
through the nut to become active and thereby 
decrease the spring rate. 
Rod 78 is supported at one end in bushing 82, 

which is rotatably received in a boss 84 and held 
against independent rotation with said rod by 
key 86 inserted in slot i TT. A cap 88 slips over 
the outer end of bushing 82 and is prevented 
from independent rotation by key 90, engaged 
in a longitudinal slot in bushing 82, though 
the cap is adapted to move freely in the axial 
direction. An inner shoulder 92 of the cap 
and the outer, end of boss 84 are serrated So 
that when cap 88 is fully seated over boss 84, 
it is prevented from rotating by the two inter 
focking serrated portions, said cap being held 
in its seated position by screw 94 threadedly 

Inserted between the . 
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6 
received in bushing 82. It is thus seen that by 
loosening Screw f 94, cap 88 can be lifted suffi 
ciently to disengage the Serrated portions, and 
thus permit rotation of the cap which results in 
rotation of bushing 82, rod 78 and spring 72, 
The rotation of said spring into or out of nut f6) 
increases or decreases the number of active coils 
and consequently increases or decreases the rate 
of the Spring, the active coils being those be 
tween the left side of nut 70 and the right end 
of Slot . 
The other end of rod 78 is threadedly re 

ceived in bushing 96 which is adapted to rotate 
but which is held against longitudinal movement 
by retainer 98 and tension of spring f2. A cap 
200 similar to cap f 88 seats over bushing 96 
and when seated is prevented from rotating by 
serrations on the outer end of boSS 202 and On 
shoulder 204. A screw 206 threadedly received 
in the outer end of bushing 96 holds cap 200 in 
its seated position and thus prevents rotation 
of said cap. A sealing ring 208 is interposed be 
tween each cap and the respective boss to pre 
vent dust or water from entering the housing 
around the adjustment mechanism. 

In the adjustment of the main governor Spring 
2 to establish some desired maximum engine 

speed, the spring rate as well as Spring tension 
is changed. Throughout the normal operating 
governor range the spring rate and Spring ten 
sion are made with the primary adjustment T3 
by loosening screw 94 enough to disengage inter 
locking serrations, and then turning cap f 88, 
bushing 82 and rod 78, thus increasing or de 
creasing the number of Spring convolutions be 
tween the anchored end of Said Spring and nut 
70, and consequently increasing or decreasing 

the spring rate. For each revolution of the 
spring, the tension is changed by an amount 
equal to the diameter of the wire. Since this 
change in tension would not be correctly coor 
dinated with the change in spring rate, the ten 
sion of the spring is also changed by the rota 
tion of the threaded end of rod 78 in the inter 
nally threaded bushing 96. As rod 78 is ro 
tated, it screws into or out of internally threaded 
bushing 96, thus moving said rod axially to the 
right or left and consequently moving the slot in 
which one end of spring 72 is anchored to the 
right or left. Each revolution of the rod would 
change the spring tension by an amount equiva 
lent to the pitch of the thread on rod 78. It may 
be further seen that for each revolution of Said 
rod and spring by using primary adjustment 73, 
the tension of the spring would be changed by 
an amount equivalent to the diameter of the Wire 
minus the pitch of the thread on said rod. In 
Some instances where the maximum Speed. Set 
ting has been moved to a point near the maxi 
mum or minimum limit of the governor range the 
setting obtained by the primary adjustment 
mechanism may not be as accurate as desired. 
To make the desired correction, the secondary 
adjustment mechanism f 74 is used. This adjust 
ment is made by turning cap 209 and bushing 
96 to move rod 78 axially either to the left or 
right and consequently move the point at which 
Spring 2 is anchored. This results in a change 
in spring tension without causing a change in 
spring rate. For example, for each coil of a main 
governor spring (made of .055 inch wire) added 
to the left hand section of said spring by the pri 
mary adjustment, the anchor point in slot 6 
is shifted .020 of an inch to the left by the 
threaded end of rod T8 in bushing 96 to obtain 
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the proper tension and flexibility of the spring 
for any desired setting throughout the normal 
governing range, though as previously pointed 
out, Some adjustment by the secondary adjust 
ment mechanism may be necessary when settings 
near the limits of Said range are being made. 
It is thus seen that in the present governor, as 
the rate of the main governor spring is decreased, 
the tension of Said spring is also decreased though 
at a rate less than that effected by the addition 
of Spring convolutions. 

In either the primary or secondary adjustment, 
the respective cap is released from the Serrations 
between the shoulder and boSS when the screw in 
the center of the cap is loosened. The cap is 
then rotated in the direction required to make 
the desired change in spring tension or spring 
rate. After the adjustment has been made, the 
cap is reseated to interlock the serrations, and 
the cap screw is tightened to secure said cap in 
its newly adjusted position. In order to prevent 
unauthorized tampering with the adjustment 
mechanism after the setting has been made and 
the cap screws retightened, a sealing wire is 
threaded through holes 2 f2 and 24 of cap screws 
94 and 206 respectively and secured to the hous 

ing at Some fixed point, thus preventing loosen 
ing of said screws and caps without definite tell 
tale evidence of that fact. 

In the operation of the present governor while 
the engine is running at a speed less than the 
predetermined governed speed, the centrifugal 
weights are rotated by the engine through flexible 
Cable 8 and shaft and are held in their non 
operative position as shown in Figure 2 by the 3 
force exerted by the main governor spring 2 
through yoke S2, and discs 52 and 28 on the 
short arms of bell cranks 94 and 96. With the 
yoke in the position shown in Figure 2, the 
throttle valve can move to wide open position 
Without roller 68 engaging the side arm of said 
yoke. The throttle Valve is constantly urged to 
its wide Open position by torque spring 74 urging 
lever 62 in a clockwise direction. When the ac 
celerating pedal is depressed, throttle valve level 
28 moves shaft 32 in a clockwise direction and 
lugs 34 and 36 tend to move away from lugs 48 
and 58 on the throttle valve shaft 22. The 
throttle valve, however, under the force of spring 
74 noves in the opening direction along with the 
movement of the throttle valve lever. By this ar 
rangement, the operator is unable to positively 
Open the throttle valve though his control of 
the throttle valve is unhampered so long as the 
Speed of the engine is less than the governed 
Speed. When the accelerating pedal is released 
by the operator, Spring 54, acting on throttle 
Valve lever 28, noves the throttle Valve to closed 
position since the force of spring 54 is greater 
than the force of Spring 74 tending to open the 
throttle Valve. Except when the throttle valve 
is in Substantially wide open position, the air 
flow in the induction passage urges the throttle 
valve closed with varying degrees of force, de 
pending upon the position of said valve. The 
torque Spring 74 overbalances the force of the 
air flow tending to close the throttle valve with 
a force of such value that the difference between 
these two forces results in a substantially con 
stant force applied longitudinally to the gover 
nor mechanism. Thus, the entire governor 
mechanism, in closing the throttle valve, operates 
On a constant opposing force tending to open She 
throttle valve. 
When the velocity of the engine reaches the 
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desired maximum speed as determined by the 
governor setting, the centrifugal weights which 
have been rotating with shaft 07 at the lower 
Speeds in the position shown in Figure 2 move 
outwardly to the position shown in Figure 3, or 
to some intermediate point depending on engine 
load, thus causing the short arms of bell crank 
94 and 96 to force discs 20 and 52 to the right 
on shaft fel, engaging rollers 54 and 56 of 
yoke 62. As the yoke moves toward the right 
in opposition to the main governor Spring, it 
engages roller 68 of lever 62 and rotates Said 
lever in a counterclockwise direction to urge 
the throttle valve in the closing direction and 
thus reduce the Speed of the engine, or prevent 
OverSpeeding thereof. Since the one-way con 
nection is provided between lugs on shaft 32 and 
those on the throttle valve shaft, the operator 
is unable to prevent the throttling action of the 
governor. Should the governor completely close 
the throttle Valve, the valve is prevented from 
Sticking by stop 66 contacting screw 68 as shown 
in Figure 3. When the engine speed has de 
creased to a rate somewhat below the predeter 
mined maximum speed, the centrifugal force in 
WeightS 99 and 92 is no longer able to overcome 
the force of the main governor spring and the 
weights are rapidly moved to their original po 
Sition, as shown in Figure 2. The operator can 
again regulate the engine speed without inter 
ference from the governor. 

It is contemplated that other arrangements of 
elementS comprising the present invention than 
those shown in the accompanying drawings may 
be provided without departing from the scope 
Of the present invention. Further, the present 
invention is applicable not only to engines 
equipped with carburetors, but also to steam en 
gines, and engines wherein the fuel is supplied 
by Solid injection. Other modifications of the 
present governor as well as other uses therefor 
Will occur to those skilled in the art. 
We claim: 
l. In a Speed responsive governor for control 

ling a valve, the combination of an element 
adapted to be operatively connected to the valve, 
yieldable means connected to said element for 
urging Said element in the valve opening direc 
tion, a rotatable shaft, a plurality of centrifugal 
Weights, levers pivoted on said shaft for sup 
porting said weights, a member adapted to be 
moved by Said levers, and a lever pivoted at one 
end and Spring loaded at the other end for yield 
ably opposing the movement of said member by 
Said Weight levers, said spring loaded lever being 
operatively connected to said element to urge 
Said element in the valve closing direction. 

2. In a governor for an engine having an in 
duction passage with a throttle valve therein 
urged toward closed position by air flow in said 
passage, the combination of an element adapted 
to be operatively connected to the valve, a yield 
able means for overbalancing the effect of said 
air fioW on the valve, a shaft adapted to be ro 
tated in accordance with engine speed, a plu 
rality of centrifugal weights driven by said shaft, 
levers pivoted on Said shaft for supporting said 
Weights, a member mounted on said shaft adapt 
ed to be moved by Said levers, and a lever pivoted 
at one end and Spring loaded at the other end 
for yieldably opposing the movement of said 
member by Said weight levers, said spring loaded 
lever being operatively connected to said element 
to urge Said element in the valve closing direc 
tion. 
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3. In a governor for an engine having an in 

duction passage with a throttle valve therein 
urged toward closed position by air flow in Said 
passage, the combination of an element adapted 
to be operatively connected to the valve, a yield 
able means for overbalancing the effect of Said 
air flow on the valve a substantially constant 
amount between closed and wide open throttle, 
a shaft adapted to be rotated in accordance With 
engine speed, a plurality of centrifugal Weights 
driven by said shaft, bell cranks mounted on Said 
shaft for supporting said weights, a disc mounted 
on said shaft adapted to be moved axially by 
said bell cranks, and a lever pivoted at one end 
and spring loaded at the other end for yieldably 
opposing the axial movement of Said disc by Said 
bell cranks, said spring loaded lever being Oper 
atively connected to said element to urge said 
element in the valve closing direction. 

4. In a governor for an engine having an in 
duction passage with a throttle Valve therein 
urged toward closed position by air flow in Said 
passage, the combination of an element adapted 
to be operatively connected to the valve, a yield 
able means for overbalancing the effect of Said 
air flow on the valve a substantially constant 
amount between closed and Wide open throttle, 
a stop means for limiting the closing movement 
of said throttle valve, a shaft adapted to be ro 
tated in accordance With engine Speed, a plu 
rality of centrifugal weights driven by said shaft, 
bell cranks mounted on said shaft for Supporting 
said Weights, a disc mounted. On Said shaft 
adapted to be moved by said bell cranks, and a 
lever pivoted at one end and Spring loaded at , 
the other end for yieldably opposing the move 
ment of Said disc by said bell cranks, said ever 
being operatively connected to said element to 
urge said element in the Valve closing direction. 

5. In a governor for an engine having an in 
duction passage with a throttle valve therein 
urged toward closed position by air flow in Said 
passage, the combination of an element adapted 
to be operatively connected to the Valve, a yield 
able means for overbalancing the effect of Said 
air flow on the valve a Substantially constant 
amount between closed and wide open throttle, 
a drive shaft adapted to be rotated in 
accordance with engine Speed, a plurality of 
centrifugal weights driven by said drive 
shaft, bell cranks mounted on Said shaft for Sup 
porting said weights, a disc mounted on Said 
shaft adapted to be moved axially by Said bell 
cranks, and a lever pivoted at One end and Spring 
loaded at the other end for yieldably opposing 
the axial movement of said disc by Said bell 
cranks, said lever being operatively connected to 
said element to urge said element in the valve 
closing direction. . . . . . . . . . . . . . . 

6. In a governor for an engine having an in 
duction passage with a throttle Valve therein 
urged toward closed position by air flow in Said 
passage, the combination of an element adapted 
to be operatively connected to the valve, a yield 
able means for overbalancing the effect of Said 
air flow on the valve a substantially constant 
amount between closed and wide Open throttle, 
a drive shaft adapted to be rotated at a fraction 
of engine speed, a plurality of centrifugal weights 
driven by said drive shaft, bell cranks mounted 
on said shaft for supporting said Weights, a disc 
mounted on said shaft adapted to be moved axial 
ly by said bell cranks, a bifurcated lever pivoted 
at one end and adapted to be moved by the force 
of the centrifugal weights to move said element 
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in the valve closing direction, and an adjustable 
yieldable means for Opposing the foice developed 
by the rotation of Said weightS. 

7. In a speed responsive governor for control 
ling a valve, the combination of an element 
adapted to be operatively connected to the Valve, 
yieldable means connected to said element for 
urging said element in the valve opening direc 
tion, a rotatable shaft, a plurality of Centrifugal 
weights driven by said shaft, levers pivoted on 
Said shaft for Supporting said weights, a men 
be adapted to be moved by Said levers, a bifur 
cated ever pivoted at one end and adapted to 
be moved with said member by the force of the 
Centrifugal Weights to move Said element in the 
valve closing direction, a nut pivotally mounted 
on the free end of Said bifurcated lever, and a 
coil spring anchored at one end and threaded 
through said nut to provide a resilient force for 
opposing the movement effected by said weights. 

8. In a governor for an engine having an in 
duction passage with a throttle valve therein 
urged toward closed position by air flow in said 
passage, the combination of an element adapted 
to be operatively connected to the valve, a yield 
able means for overbalancing the effect of said 
air flow on the valve a Substantially, constant 
amount between closed and Wide open throttle, a 
shaft adapted to be rotated at a fraction of 
engine speed, a plurality of centrifugal Weights 
driven by said shaft, bell cranks mounted on Said 
shaft for supporting said weights, a disc adapted 
to be moved axially by Said bell Cranks, a bifur 
cated lever pivoted at one end and adapted to 
be moved with said disc by the force Of the Cen 
trifugal weights to move said element in the 
valve closing direction, a nut pivotally mounted 
On the free end of said bifurcated lever, and a 
coil spring anchored at One end and threaded 
through said nut to provide a resilient force for 
opposing the movement effected by Said WeightS. 

9. In a governor for an engine having an in 
duction passage with a throttle valve therein 
urged toward closed position by air flow in said 
passage, the combination of an element adapted 
to be operatively connected to the valve, a yield 
able means for overbalancing the effect of Said 
air flow on the valve a susbtantially constant 
amount between closed and Wide open throttle, a 
stop means for limiting the closing novement of 
said throttle valve, a shaft adapted to be rotated 
in accordance with engine Speed, a plurality of 
centrifugal weights driven by said shaft, levers 
pivotra on said shaft for supporting said weights, 
a bifurcated lever pivoted at one end and adapted 
to be moved by the force of the centrifugal 
weights to move said element in the valve clos 
ing direction, a nut pivotally mounted on the 
free end of Said bifurcated lever, and a coil Spring 
anchored at one end and threaded through Said 
nut to provide a resilient force for opposing the 
movement effected by said WeightS. 

10. In a speed responsive governor for Con 
trolling a valve, the combination of an element 
adapted to be operatively connected to the valve, 
yieldable means connected to Said element for 
urging said element in the valve opening direc 
tion, a rotatable shaft, a plurality of centrifugal 
weights driven by said shaft, levers pivoted on 
said shaft for supporting said weights, a mem 
ber adapted to be moved by said levers, a bifur 
cated lever pivoted at one end and adapted to 
be moved with said member by the force of the 
centrifugal weights to move said element in 
the valve closing direction, a nut pivotally mount 



ed on the free end of said bifurcated lever, a coil 
Spring anchored at one end and threaded through 
Said nut to provide a resilient force for opposing 
the movement effected by Said WeightS, and a 
primary adjustment means for Simultaneously 
changing the rate and tension of Said Spring in 
cluding a means for changing the number of 
Spring convolutions by turning Said Spring 
through Said nut and also including a means for 
simultaneously changing the anchor point rela 
tive to said nut to modify the change in tension of 
said Spring effected by the change in number of 
effective spring convolutions. 

11. In a governor for an engine having an in 
duction passage With a throttle waive therein 
urged toward closed position by air flow in said 
paSSage, the combination of an element adapted 
to be operatively connected to the valve, a yield 
able means for overbalancing the effect of said 
air flow on the valve a substantially constant 
amount between closed and wide open throttle, 
a shaft adapted to be rotated at a fraction of 
engine Speed, a plurality of centrifugal weights 
driven by Said shaft, bell cranks mounted on said 
Shaft for Supporting said weights, a disc adapted 
to be moved axially by Said bell cranks, a bifur 
cated lever pivoted at one end and adapted to be 
moved with said disc by the force of the cen 
trifugal Weights to move said element in the 
valve closing direction, a nut pivotally mounted 
on the free end of said bifurcated level, a coil 
Spring anchored at one end and threaded through 
Said nut to provide a resilient force for opposing 
the movement effected by said weights, and a 
primary adjustment means for simultaneously 
changing the rate and tension of said spring in 
cluding a means for changing the number of 
spring convolutions by turning said spring 
through Said nut and also including a means for 
Simultaneously changing the anchor point rela 
tive to said nut to modify the change in tension 
of said spring effected by the change in number 
of effective spring convolutions. 

12. In a governor for an engine having an in 
duction passage with a throttle valve therein 
urged toward closed position by air flow in said 
paSSage, the combination of an element adapted 
to be operatively connected to the valve, a yield 
able means for overbalancing the effect of said 
air flow on the valve a substantially constant 
amount between closed and wide open throttle, a 
stop means for limiting the closing movement 
of Said throttle valve, a shaft adapted to be ro 
tated in accordance with engine speed, a plu 
rality of centrifugal weights driven by said shaft, 
levers pivoted on said shaft for supporting said 
weights, a bifurcated lever pivoted at one end 
and adapted to be moved by the force of the 
Centrifugal weights to move said element in the 
valve closing direction, a nut pivotally mounted 
on the free end of said bifurcated lever, a coil 
Spring anchored at one end and threaded through 
said nut to provide a resilient force for opposing 
the movement effected by said weights, and a 
primary adjustment means for simultaneously 
changing the rate and tension of Said Spring in 
cluding a means for changing the number of 
Spring convolutions by turning said spring 
through said nut and also including a means for 
simultaneously changing the anchor point rela 
tive to said nut to modify the change in tension 
of said spring effected by the change in number 
of effective spring convolutions. 

13. In a speed responsive governor for con 
trolling a valve, the combination of an element 
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adapted to be operatively connected to the valve, 
yieldable ineans connected to Said element for 
urging Said element in the Valve opening direc 
tion, a shaft adapted to be rotated in accordance 
with engine Speed, a plurality of centrifugal 
Weights driven by Said Shaft, evers pivotad. On 
Said shaft for Supporting Said WeightS, a line ?i 
ber adapted to be moved by said levers, a bifur 
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cated lever pivoted at one end and adapted to be 
noved with Said member by the force of the Cen 
trifugal weights to nove said element in the 
valve closing direction, a nut pivotally mounted 
on the free end of said bifurcated lever, a coil 
spring anchored at one end and threaded 
through said nut to provide a resilient force for 
opposing the movement effected by Said WeightS, 
and a primary adjustment means for simultane 
ously changing the rate and tension of Said Spring 
including a means for changing the number of 
spring convolutions by turning Said Spring 
through said nut and also including a nut and 
screw for changiing the anchoir point of the Spring 
relative to said first mentioned nut to modify the 
change in tension of Said Spring effected by the 
change in number of effective Spring collVolu 
tionS. 

14. In a governor for an engine having an in 
duction passage with a throttle valve therein 
urged toward closed position by air flow in Said 
passage, the combination of an element adapted 
to be operatively connected to the valve, a yield 
able means for overbalancing the effect of Said 
air fioW on the valve a substantially constant 
amount between closed and wide open throttle, 
a shaft adapted to be rotated at a fraction of 
engine speed, a plurality of centrifugal weights 
driven by said shaft, bell cranks mounted on 
said shaft for supporting Said WeightS, a disc 
adapted to be moved axially by Said bell cranks, 
a bifurcated lever pivoted at One end and adapted 
to be moved with said disc by the force of the 
centrifugal weights to move said element in the 
valve closing direction, a nut pivotally mounted 
on the free end of Said bifurcated level", a coil 
spring anchored at one end and threaded through 
said nut to provide a resilient force for Opposing 
the movement effected by said weights, and a 
primary adjustment means for Simultaneously 
changing the rate and tension of Said Spiring in 
cluding a means for changing the number of 
spring convolutions by turning Said Spring 
through said nut and also including a nut and 
screw for changing the anchor point of the Spring 
relative to said first mentioned nut to modify 
the change in tension of said Spring effected by 
the change in number of effective Spring Con 
volutions. 

15. In a governor for an engine having an in 
duction passage with a throttle valve therein 
urged toward closed position by air flow in Said 
passage, the combination of an element adapted 
to be operatively connected to the valve, a yield 
able means for overbalancing the effect of Said 
air flow on the valve a substantially constant 
amount between closed and wide open throttle, a 
stop means for limiting the closing movement of 
said throttle valve, a shaft adapted to be rotated 
in accordance with engine speed, a plurality of 
centrifugal. Weights driven by Said shaft, levers 
pivoted on Said Shaft for supporting said weights, 
a bifurcated lever pivoted at one end and adapted 
to be moved by the force of the centrifugal 
Weights to move said element in the valve closing 
direction, a nut pivotally mounted on the free end 
of Said bifurcated lever, a coil spring anchored at 
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one end and threaded through said nut to pro 
vide a resilient force for opposing the movement 
effected by said weights, and a primary adjust 
ment means for simultaneously changing the rate 
and tension of Said Spring including a means for 
changing the number of Spring convolutions by 
turning said Spring through said nut and also in 
cluding a nut and screw for changing the anchor 
point of the spring relative to said first mentioned 
nut to modify to a lesser degree the change in 
tension of said Spring eflected by the change in 
number of effective spring convolutions. . 

16. In a governor for an engine, a member 
adapted to be actuated by a speed responsive 
means, a nut mounted on said member, and a 
coiled governor spring of substantially constant 
diameter throughout the effective portion thereof 
anchored at one end and threaded through said 
nut whereby the number of effective coils of said 
Spring can be adjusted by turning the spring in 
Said nut. - - - - - - - 

17. In a governor for an engine, a pivoted lever 
adapted to be rotated by a means responsive to 
variations in engine speed, an internally threaded 
nut mounted on said lever, a coiled governor 
Spring of Substantially constant diameter an 
chored at one end and threaded through said nut, 
and an adjustment means for changing the rate 
and tension of Said Spring including a means for 
changing the number of effective spring convolu 
tions by turning said spring through said nut. 

18. In a governor for an engine, a member 
adapted to be actuated by a means responsive to 
variations in engine speed to control the speed of 
the engine, an internally threaded nut mounted 
on Said member, a coiled governor spring of sub 
stantially constant diameter anchored at one end 
and threaded through said nut, and an adjust 
ment means for changing the rate and tension of 
Said Spring including a means for changing the 
number of effective Spring convolutions by rela 
tive rotation of Said nut and spring and also in 
cluding means for adjusting the anchor point and 
Said nut relative to one another to modify the 
change in tension of Said spring effected by the 
change in number of effective convolutions. 

19. In a governor for an engine, a lever pivoted 
at one end and adapted to be actuated by a means 
responsive to variations in engine speed to con 
trol the Speed of the engine, an internally thread 
ed nut pivotally mounted on the free end of said 
lever, a coiled governor Spring anchored at one 
end and threaded through said nut, and an ad 
justment means for changing the rate and ten 
Sion of Said Spring including a means for chang 
ing the number of effective spring convolutions by 
turning said Spring through said nut and also in 
cluding a means for simultaneously changing the 
anchor point relative to said nut to modify the 
change in tension of said spring effected by the 
change in number of effective convolutions. 

20. In a governor for an engine, a member 
adapted to be actuated by a speed responsive 
means, a governor Spring of substantially con 
stant diameter operatively connected to said 
member for controlling the movement thereof, a 
rotatable rod threadedly received in a support 
and forming an anchor for one end of said spring, 
and an internally threaded nut adapted to receive 
Said Spring and to form an anchor for one end of 
the effective portion thereof, whereby the rate 
and tension of said spring can be adjusted by rel 
ative rotation of said rod and nut. 

21. In a governor for an engine, a member 
adapted to be actuated by a speed responsive 
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14. 
means, a nut mounted on said member, a rotate 
able rod threadedly received in a support, and a 
governor-Spring anchored at one end to said rod 
and threaded through said nut whereby the rate 
and tension of said spring can be adjusted by the 
rotation of said rod. . . . . . . . . - - - 

22. In a governor for an engine, a lever pivoted 
at one end and adapted to be rotated by a means 
responsive to variations in engine speed to control 
the speed of the engine, an internally threaded 
nut mounted on the free end of said lever, an axially movable rod extending through the hole 
in Saidnut and threadedly received at one endin 
a normally fixed support, and a coiled governor 
Spring anchored at one end to said rod and 
threaded through said nut, whereby the rate and 
tension of said spring are adjusted by the rota 
tion of Said rod and spring. 

23. In a governor for an engine, a lever adapted 
to be actuated by a speed responsive means, a nut 
mounted on said lever, a rotatable rod extending 
through, the hole in saidnut, a support means for 
threadedly receiving one end of said rod and for 
adjusting said rod longitudinally, and a coiled 
governor Spring anchored at one end to said rod 
and threaded through said nut. 

24. In a speed responsive governor for con 
trolling a valve, the combination of an element 
adapted to be operatively connected to said valve, 
a plurality of centrifugal weights driven in ac 
cordance with engine speed, a member actuated 
by Said Weights for controlling said valve and 
adapted to engage said element, a nut mounted 
On Said member, and a coiled governor spring of 
Substantially constant diameter anchored at one 
end and threaded through said nut whereby the 
number of effective coils of said spring can be ad 
justed by turning the spring in saidnut. 

25. In a Speed responsive governor for an en 
gine having an induction passage with an air 
Valve therein, the combination of an element 
adapted to be operatively connected to said valve, 
a plurality of centrifugal weights driven in ac 
Cordance with engine speed, a member actuated 
by Said weights for actuating said element, a gov 
ernor Spring Operatively connected to said mem 
ber for controlling the movement thereof, a ro 
tatable rod threadedly received in a support and 
forming an anchor for one end of said spring, 
and an internally threaded nut adapted to re 
ceive Said spring to form an anchor for the other 
end thereof, whereby the rate and tension of said 
Spring can be adjusted by relative rotation of said 
rod and nut, 

26. In a Speed responsive governor for an en 
gine having an induction passage with an air 
valve therein, the combination of an element 
adapted to be operatively connected to said valve, 
a yieldable means for overbalancing the air flow 
urging Said valve toward closed position, a shaft 
adapted to be rotated in accordance with engine 
Speed, a plurality of centrifugal weights mounted 
On and driven by said shaft, levers pivoted on said 
shaft for Supporting said weights, a lever actuated 
by Said weights for actuating said element, an 
internally threaded nut mounted on the free end 
of Said lever, an axially movable rod extending 
through the hole in said nut and threadedly re 
ceived at one end in a normally fixed Support, and 
a coiled governor Spring anchored at one end to 
Said rod and threaded through said nut whereby 
the rate and tension of said Spring are adjusted 
by the rotation of said rod and Spring. 

27. In a speed responsive governor for a en 
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gine having an induction passage with an air 
valve therein, the combination of an element 
adapted to be operatively connected to said valve, 
a plurality of centrifugal weights driven in ac 
cordance with engine speed, a member actuated 
by said weights for actuating said element, a 
governor spring of substantially constant diam 
eter operatively connected to said member for 
controlling the movement thereof, a nut adapted 
to threadedly receive said spring and to form an 
anchor for one end of the effective portion there 
of, a means for anchoring the other end of said 
spring portion, and an adjustment means adapt 
ed to move Said nut and Spring anchoring means 
relative to one another. 

28. In a governor for an engine, a movable 
member adapted to be actuated by a Speed re 
sponsive means, a normally fixed supporting 
member, a nut mounted on one of said members, 
and a coiled governor spring of substantially con 
stant diameter throughout its effective length Se 
cured to the other of said members and threaded 
through said nut, whereby the number of effec 
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tive coils of said spring can be varied by relative 
rotation of Said Spring and nut. 
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