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The present invention relates to gover 
nors, more particularly for hydrocarbon 
motors and of the type actuated in accord 

5 

0 

15 

ance with the flow 
the motor. - 

If the intake of a hydrocarbon motor is 
obstructed, it is found that the vacuum 
therein on the cylinder side of the obstruc 

of fluid in the intake of 

tion becomes more complete; that is to say, 
the vacuum' increases at an accelerated rate 
as distinguished from a uniform or regular 
rate, when the motor is operating at a con 
stant speed. As is well known, a Spring or 

gradually similar yielding device offers a 
o deformed. increasing resistance as it is 

Hence, governors of the type mentioned, 
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which employ obstructing or flow control 
ling means the closing effort of which in 
creases at an accelerated rate as the intake 
is obstructed, can not be directly balanced 
by a spring at all positions of the obstruct 
ing means. The spring may balance the 
means at one or at two points, but will not 
balance the same at any other points. 

It is one of the principal objects of the 
present invention to provide a governor of 
the type mentioned in which the effort act 
ing to close the flow controlling means in 
the intake is substantially balanced at all 
positions thereof, it being understood that 
this applies when the motor is operating at 
a constant predetermined speed, and that 
said effort is over or under-balanced at 
other speeds. In connection with governors 
of the type mentioned which have several 
parts disposed in the intake, it is found that 
the wear resulting from the use of the de 
vice and from dust, sand, and the like 
drawn through the intake, loosens parts 
so that they become detached and are drawn 
over to the main valves of the motor and 
may cause considerable damage. It is an 
other object of the present invention to pro 
vide a governor wherein this defect will be 
eliminated as far as possible. In other 
words it is an aim of the invention to have 
as few parts as possible disposed in the in 
take. In one of the simplest forms of the 
invention, this result is obtained by making 
the obstructing device also act as the con 
trolling device. Thus a single unbalanced 
butterfly valve may be used and is the only 
part disposed in the intake conduit. 
Other objects of the invention are to pro 

vide a governor, which is readily adaptable 
to any motor; is reliable; is simple in con 
Struction; has simple means for adjusting 
the same; is rugged; is durable; correctly 
maintains the predetermined speed within 
required limits; and controls the speed with 
out appreciably affecting the power of the 
imotor. 

tion increases very rapidly as the obstruc Other features and objects of novelty will 
be apparent from the description taken in 
connection with the drawings, in which 

Figure 1 is a front side elevation of a 
governor constructed in accordance with the 
present invention; " . 

Figure 2 is a similar view with the cover 
plate removed; 

Figure 3 is a sectional elevation taken 

60 

70 

substantially on the line 3-3 of Figure 2; Figure 4 is a top plan view; 
Figure 5 is a view illustrating the posi 

tion of the counter-balance transmission 
means when the governor valve is open, 
Figure 6 is a view similar to Figure 5 

but showing the positions of the parts when 
the valve is closed; 

Figure 7 is an enlarged view of the trans 
mission means, illustrating one form of cam 
surfaces; 
Figure 8 is a plot illustrating the increase 

in vacuum in the intake as the same is ob 
structed; 

Figure 9 is a plot illustrating the increase 
of the effort acting to close the obstruction 
in the intake of a motor as the same is made 
more complete, in comparison with the cor 
responding deformation of a spring; 

Figure 10 is an inside view of the spring 
carrying cap, and - V 

Figure 11 is an elevation of the cap piece forming part of the housing enclosing the 
transmission mechanism and supporting the 
spring carrying cap. - 

Referring to Figure 8 of the drawings the 
plot there shown has reference to a certain 
motor having a butterfly valve in the intake 
thereof, said valve having its axis at one 
side of its center line, so that it is unbal 
anced. In the plot the abscissae represent 
the angle in degrees that the throttle valve 
makes with the center line of the intake con 
duit, the valve being wide open when the an 
gle is zero. The ordinates represent horse 
ower and pressure in inches of mercury. 
he curve represents the difference of 

pressure on the two sides of the valve, in 
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other words it shows the suction force Oper 
able on the valve. It will be observed that 
this curve increases at an accelerated rate 
as the valve is closed. The curve H. P. 
represents the horsepower derived from the 
motor and it will be noted that this falls 
off as the valve is closed. All the observa 
tions for inaking this plot were made with 
the motor running at a constant Speed. 

It is well known that a Spring exerts a 
gradually increasing force as it is deformed. 
lt is clear therefore that a spring can not be 
employed directly to counter-balance the ef 
fort acting on the valve as disclosed in Fig 
ure S. In order to obtain a successful gov 
ernor the obstructing means must be counter 
balanced in all positions, when the motor is 
operating at a constant Speed. 

Referring to Fig. 9 of the drawings curve 
M. represents the turning effort acting to 
close a throttle valve of the unbalanced but. 
terfly type, at various positions of the valve. 
The abscissae represent the angle in degrees 
that the valve makes with the center line of 
the conduit. The ordinates represent pounds 
turning effort on the throttle spindle at One 
inch radius. The curve S represents the cor responding turning effort from a Spring de: 
formed in accordance with the movement of 
the valve. Clearly if this curve S is tangent 
to or intersects the curve M at one or two 
points the spring can balance the valve at 
said points only. According to the present 
invention means is provided for balancin 
an obstructing means in the intake of a hy 
drocarbon motor, when the motor is operat 
ing at a predetermined speed, said obstruct 
ing means being unbalanced at other Speeds. 

In the embodiment of the invention illus 
trated in the drawings a hollow casting 20 
is provided, having end flanges 21 and 22 
adapting the casting to be secured to form 
a part of the intake conduit of the motor. 
It will be observed that this casting may be 
easily applied to motors already constructed, 
as it is only necessary to disconnect the car 
buretor from the intake manifold, secure the 
flanges 21 to the flanges of the intake mani 
fold and fasten the carburetor to the flanges 
22 of the casting, or intake conduit as this 
part may be termed. 

IDisposed within the intake conduit is an 
obstructing means adapted to control the 
flow of fluid therein. As shown this means 
is in the form of abutterfly valve comprising 
the plate 23 secured to the spindle 24 in any 
suitable manner as by means of the screws 
25. As clearly shown in Fig. 2 the spindle 
24 is slabbed off at 26 to afford a flat seat for 
the plate 23. Furthermore the axis of spin 
dle 24 is disposed toward one side of the 
valve plate 23 with respect to its center line, 
so that the valve is unbalanced. As clearly 
shown in Figures 2 and 5, when the valve is 
in its open position, it is inclined slightly to 
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the direction of flow of the gases, so that 
there is a slight turning effort acting to move 
the valve in its closing direction, even when 
it is in its most open position. As previ 
ously explained the effort tending to close 
the valve 23 or similar obstructing means in 
creases at an accelerated rate as the valve is 
moved in a closing direction. However, ac 
cording to the present invention suitable 
counterbalancing means is provided so that 
the force tending to close the valve is counter 
balanced when the motor is operating at a 
predetermined speed. In the form shown 
this is accomplished by providing a yielding 
device and a transmitting mechanism which 
is constructed and arranged to equalize the 
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force of the yielding device and the effort 
tending to close the valve. 
As illustrated, a chamber 27 is formed be 

tween one wall of the intake conduit and an 
enclosing cap piece 28, this piece being se 
cured to the side of the conduit in any suit 
able manner as by means of the screws 29. 
The removable cap piece 28 is formed with a 
circular opening 30 within which is fitted a 
circular cap i. a radially extending 
flange 32 formed with serrations 33. The 
yieldable device referred to, in the present 
embodiment of the invention, consists of a 
coiled or watch spring 34 carried by the cap 
31. For this purpose the cap is provided 
with an inwardly extending central boss 35 
which is slotted and has the inner end of the 

g spring disposed therein as shown in Fig. 10. 
For the purpose of transmitting the force 

of the spring to the valve, a pair of rotatable 
members are employed. As shown a rotata 
ble member or arm 41 is pivoted on a pin 42 
coaxial with the shaft 36, and is forced in a 
clockwise direction as seen in Fig. 2 by the 
spring 34, the outer end of which is formed 
with a loop 47, (see Fig. 10) in which is dis 
posed a pin 48 near the end of arm 41. This 
arm adjacent its outer end is adapted to con 
tact with an arm 43 secured to the project 
ing end of the valve spindle 24 as by a pin 
44. The arms are so shaped, that, as the 
valve is turned the point of contact is shift 
ed radially. Thus as shown in Fig. 5, with 
the valve open, the point of contact of the 
arms is at 45, but this point is shifted to 46 
when the valve is closed, as shown in Fig. 6. 
These points are chosen so that the moment 
exerted by the spring counterbalances the ef 
fort tending to close the valve at the two 
positions of the valve shown in Figs. 5 and 6, 
it being understood that the balancing is for 
a predetermined speed of the motor. The 
points of contact intermediate the two points 
illustrated in Figs. 5 and 6 are located so 
that the valve is properly counterbalanced 
by the spring. The form of the cam surfaces 
for obtaining the proper moments with the 
type of governor described herein is illus 
trated in Fig. 7, arm 43 having cam surface 
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43' and arm 41 can surface 41'. IXnowing 
the cffort on the valve when open and when 
closed and the force of the spring at the cor 
l'esponding positions, it is an easy matter to 
calculate the length of arms required to bal 
ance the valve at the two positions of Figs. 
5 and 6. The intermediate points of the cam 
surfaces may be determined empirically. 
The arrangement is such that the valve arm 
increases in length as the spring arm de 
creases. Hence according to the present in 
vention, means is provided to increase the 
effort exerted on the valve by the yielding 
means as the valve is moved in the closing 
direction. Referring to Figs. 5 and 6, it will 
be observed that the spring arm moves 
through a greater angle than the valve arm. 
Thus in the figures shown the valve arm 
moves through substantially 25 while the 
spring arm moves through substantially 40°. 
The resistance offered by the spring is there 
fore correspondingly increased. In the con 
struction just described, the force exerted 
by the spring is less than the closing effort 
of the valve and hence it was necessary to 
increase the resistance offered by the spring. 
It will be apparent, however, that the inven 
tion is not limited to the use of a resistance 
of this order as a resistance of any amount 
might be utilized, the transmission device 
being designed to convert the resistance into 
an effort just counterbalancing the closing 
effort of the obstructing means. 

Referring to Fig. 3 it will be seen that in 
the form of the invention shown, the spring 
carrying cap 31 includes an axially extend 
ing flange 49 rotatively fitting within the 
opening 30. As one end of the spring is se 
cured to the boss 35 the tension of the sprin 

- may be adjusted by rotating the cap 31. It 
is desirable therefore to mount this cap to 
permit such adjustment and further to pro 
vide means for locking it in adjusted posi 
tion. For this purpose a bayonet and slot 
connection may be provided between the cap 
and the bore of the cap piece or casing 28. 
Thus as shown a pair of spaced lugs 36 ex 
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tend inwardly from the bore 30 and the 
flange 49 of the cap is formed with a periph 
eral groove 50 extending around about half 
of the circumference of the flange. At two 
points spaced the same as the lugs 36, the 
rear -wall of the groove 50 is cut away so 
that the cap nay be inserted in the bore with 
the lugs in the two cut-away portions 37 and 
thereafter a slight turn of the cap will lock it 
against removal from the casing. In order 
to adjust the tension of the spring 34 it is 
merely necessary to turn the cap in one di 
rection or the other. It may he locked in ad 
justed position in any suitable manner. As 
shown, the casing member 28 is provided 
with a lug 52 formed with an opening 53 for 
a pin 54. This pin has a head 55 engaging 
one side of the lug and is long eriough to ex 

tend by the serrations 33 of the periphery of 
the cap, the portion of the pin adjacent the 
Serrations being provided with similar ser 
rations 88 engaging the serrations on the 
cap. The pin 54 may be held against re 
moval in any suitable manner as by means 
of a sealing means such as indicated at 56. 
From the foregoing it will be apparent 

that the tension of spring 34 may be ad 
justed by turning cap 31 so that the gov 
ernor will limit the speed of the motor in ac 
cordance with the adjustment, and means is 
provided for locking the cap against re 
moval or unauthorized adjustment. 
As clearly shown in Fig. 4 the passage 

through the casting 20 is rectangular, and at 
the ends thereof the casting is formed with 
the concave recesses 57 to form a smoother 
surface between the rectangular passage and 
the generally circular passages in the car 
buretor and intake manifold of the motor. 
The invention is not limited to a rectangular 
passage nor to a pivoted valve, but in the 
preferred form a rectangular passage is used 
because it permits a uniformly close fit at the 
sides of the plate valve 23, regardless of the 
angular movement of the same. Further 
more, the rectangular plate valve 23 gives 
a larger area at a greater distance from the 
axis than in the case of an elliptical or other 
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shaped valve, in consequence whereof the ef. . . . 
fect of the flow of gases will be to provide a 
greater turning effort of the valve than if . 
other shapes were employed. Hence, small 
changes in the velocity of the incoming fluid lso, 
will affect the stability of the valve thus giv. . . . 
ing a mechanism very sensitive to changes in 
speed of the engine. Further, it has been 
found that the path of the fluid in the intake 
conduit of a hydrocarbon motor is in the 
form of a helix, with a tendency to so con 
tinue without breaking up liquid globules of 
the fuel that may be carried along. The rec 
tangular orifice around the governor acts to 
break up this helical path of flow, thus giv 
ing a more homogeneous mixture. The rec 
tangular passage also has the effect of caus 

() 

ing the gases to flow in relatively straight 
paths as they approach the throttle valve. 

In the form of the invention described 
above the power for operating the governor 
in one direction is obtained directly by the 
action of the incoming fluid on the control 
ling valve itself. However the invention is 
not limited to this construction or arrange 
ment as the valve may be actuated in other 
ways. 

In the operation of the form of the inven 
tion described herein the cap 31 is locked by 
means of pin 54 so as to set the governor to 
lin it the speed of the motor to the required 
R. P. M. If this speed is exceeded, the of. 
fort acting to close the valve will overcome 
the effort exerted by the spring and the 
valve will move in a closing direction, there. 
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by cutting down the supply of mixture to 
the motor with a resulting decrease in speed. 
()n the other hand if the speed of the motor 
is below the maximum for which the gover 
nor is set, the effort exerted by the spring 
overcomes the effort exerted to turn the 
valve in a closing direction, so that the valve 
is opened as far as possible, that is to the 
position shown in Fig. 2. Further opening 
is prevented by the arm 43 striking the 
boss (56. 
Although one form of the invention has 

l:een described in detail it is to be under 
st(;od that it is not thus limited but includes 
modifications and changes which come with 
in the scope of the appended claims. 

flaving thus described our invention what 
we aim as new and desire to secure by Let 
tel's Patent is: 

1. . governor for the intake of hydro 
carbon motol's including in combination, all 
i; take concluit, a governing member in Said 
conduit actuated in a closing direction by 
the operation of the notor, and means op 
(sing said closing movement at a prede 

termined speed of the motor with a substan 
tially equal effort in all positions of said 
Jueliber, said opposing effort being unequal 
to the closing effort of the member at other speeds. 

2. A governing device for the intake of 
hydrocarbon motors including in combina 
tion, an intake conduit having a portion of 
st listantially uniform cross sectional area, a 
fl. W controlling member in said portion di 
rectly acted on by the suction, means exte 
riorly of said conduit opposing movement 
of said member in a direction to obstruct 
the conduit with an effort substantially equal 
and opposite to the effort acting to actuate 
sid member in any position thereof when 
the notor is running at a predetermined 
speed, said efforts being unequal at other 
speeds. 

3. A governing device comprising in com 
.ination, a conduit, a valve in said conduit 
adapted to be actuated in the closing direc 
tion in accordance with the flow of fluid in 
the conduit. a spring, and means transmit 
ting the force of said spring to oppose the 
closing novellet of said valve, said means 
("(stricted and arranged to increase the ef 
fit exerted on the valve by the spling as 
the valve is moved in the closing direction 
to slic'll all extent as to balance the closing 
e tort of the valve in all positions there of 
When the not () is running at a predetel 
liliest speed. 

4. A governing device comprising in co 
nation, a conduit, a valve in said condit. 

;: latel to le it:tated in the closing rec 
tion in : ('c' trance with the flow of fluid in 
the conduit. a yielding device, and in eans 
transmitting the eldort of said device to op 
lyse closing novellent of said valve, said 
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means constructed and arranged to increase 
the effort exerted on the valve by said device 
as the valve is loyed in the closing direc 
tion to such an extent is to balance the clos 
ing effort on the valve in all positions there 
of when the motor is running at a predeter 
mined speed. 

5. A governing device comprising in coll 
bination, a conduit, a valve in said conduit 
adapted to be actuated in the closing direc 
tion in accordance with the flow of fluid in 
the cond it, a spring, and means transmit 
ting the force of Said spring to oppose the 
closing movement of said valve, said means 
constructed and arranged to increase the ef 
fort exerted on the valve by the spring 
as the valve is moved in the closing direc 
tion to such an extent as to balance the clos 
ing effort on the valve in all positions there 
Of when the notor is running at a predeter 
lined speed, said spring, and means being disposed exteriorly of said conduit. 

6. A governing device comprising in com 
bination, a conduit, a valve in said conduit 
adapted to be actuated in the closing direc 
tion in accordance with the flow of fluid 
in the conduit, a yielding device, and means 
transmitting the effort of said device to op 
pose closing movement of said valve, said 
lineans constructed and arranged to increase 
the effort cxerted on the valve by said de 
vice to such an extent as to balance the clos 
ing effort on the valve in all positions there 
Of when the motor is running at a predeter 
milled speed and said means being lis)osed 
exteriorly of said conduit. 

7. A governing device for the intake of 
hydrocarbon motors comprising in combina 
tion, a conduit, a portion thereof having 
two flat parallel surfaces, a plate valve in 
Said conduit mounted to swing about an 
axis perpendicular td said surfaces and 
adapted to be moved in a closing direction 
by the operation of the motor, and means to 
oppose said movement with an effort equal 
to the closing effort of the valve in any 
position thereof at a predetermined speed of 
the motor, said efforts being unequal at other speeds. 

S. A. governing device for the intake of 
hydrocarbon motors including in combina. 
tion, a valve in the intake adapted to control 
the flow of fluid therein, the tendency of 
said valve to close increasing at an a celer 
ated rate as the valve is moved in the closing 
direction when the notor is lining at : 
predetermined constant speed, and it::c 
counterbalance said tendency at s'il site, 
in any position of the valve, said cil intert: - 
incing means being unequal to said tell 
ency at otler speeds. 

9. A g() Verning device for the intake ()f 
hydrocari (in moto's including in combina 
tion, an intake conduit, lineans in said con 
clit adapted to be actilated to obstruct said 
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conduit in accordance with the flow of fluid 
therein, yielding means, and mechanism 
transmitting the effort of said yielding 
means to oppose the obstruction of said con 
duit, said transmitting mechanism being 
constructed and arranged to increase the ef 
fort exerted on said obstructing means by 
said yielding means as the obstruction of the 
conduit increases whereby the closing effort 
exerted on said obstructing means is bal 
anced in all positions thereof when the motor 
is operating at a predetermined speed. 

10. A governing device for the intake of 
hydrocarbon motors including in combina 
tion, an intake conduit, means in said con 
duit adapted to be actuated to obstruct said 
conduit in accordance with the flow of fluid 
therein, yielding means, and mechanism 
transmitting the effort of said yielding 
means to oppose the obstruction of said con 
duit, said transmitting mechanism being 
constructed and arranged to increase the ef 
fort exerted on said obstructing means by 
said yielding means as the obstruction of 
the conduit increases, said mechanism in 
cluding two force transmitting arms each 
movable with one of said means, the effec 
tive length of at least one arm varying with 
its movement. 

11. The combination with an intake con 
duit for hydrocarbon motors, of a govern 
ing device associated there with comprising 
means controlling the flow of fluid in said 
conduit actuated in a closing direction in 
accordance with the flow of fluid, and means 
opposing said closing movement with an 
equal and opposite resistance when the 
motor is running at a predetermined speed 
including a yielding device, a pivoted arm 
operated thereby having a cam surface, a 
second pivoted arm movable with the first 
mentioned means having a cam surface in 
contact with a part of the cam surface of 
the first arm, said cam surfaces being 
shaped to vary the point of contact of said 
arms as they turn. 

12. The combination with an intake con 
duit for hydrocarbon motors, of a govern 
ing device associated therewith comprising 
means controlling the flow of fluid in said 
conduit actuated in a closing direction in 
accordance with the flow of fluid, and means 
opposing said closing movement with an 
equal and opposite resistance when the 
motor is running at a predetermined speed 
including yielding means and mechanism to 
transmit the force of said yielding means to 
the controlling means including a pivoted 
arm associated with one of said means, and 
a cann associated with the other, said arm en 
gaging said can. 

13. The combination with an intake con 
duit for hydrocarbon motors, of a govern 
ing device associated there with comprising 
means controlling the flow of fluid in said 

s 

conduit actuated in a closing direction in 
accordance with the flow of fluid, and means opposing said closing movement with an 
equal and opposite resistance when the 
motor is running at a predetermined speed 
including yielding means, and mechanism 
to transmit the force of said yielding means 
to the controlling means comprising a pair 
of pivoted arms being in contact at a point 
removed from their pivots, said arms being 
constructed and arranged to vary said point 
of contact as they move. 

14. The combination with an intake con 
duit for hydrocarbon motors, of a governing 
device associated therewith comprising 
means controlling the flow of fluid in said 
conduit actuated in a closing direction in 
accordance with the flow of fluid, and means 
opposing said closing movement with an 
equal and oppposite resistance when the mo 
tor is running at a predetermined speed in 
cluding yielding means and mechanism to 
transmit the force of said yielding means to 
the controlling means comprising a pivoted 
arm associated with said controlling means, 
said yielding means acting on said arm and 
having its point of action shifted radially 
of the arm as said arm turns. 

15. The combination with an intake con 
duit for hydrocarbon motors, of a governing 
device associated therewith comprising 
means controlling the flow of fluid in said 
conduit actuated in a closing direction in ac 
cordance with the flow of fluid, and means 
opposing said closing movement with an 
equal and opposite resistance when the motor 
is running at a predetermined speed includ 
ing yielding means and mechanism to trans 
mit the force of said yielding means to the 
controlling means comprising a pivoted arm 
associated with said yielding means, said 
arm transmitting the force of the yielding 
means to said controlling means and having 
its point of action shifted radially of the 
arm as the arm turns. 

16. A governing device for hydrocarbon 
motors comprising an intake conduit, an un 
balanced butterfly valve therein, and a 
counterbalancing means connected to bal 
ance the turning effort of said valve at a 
predetermined speed of the motor including 
an arm secured to turn with said valve, 
yielding means acting on said arm having its 
point of action shifted radially as the arm 
turns to increase the effort of the yielding 
means on the valve as it closes. 

17. A governing device for hydrocarbon 
motors comprising an intake conduit, an un 
balanced butterfly valve therein, and a 
counterbalancing means connected to bat 
ance the turning effort of said valve at a 
predetermined speed of the motor including 
a member connected to turn in accordance 
with said valve, a second rotatable member 
engaging the first member, yielding means 
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acting to turn the second member, said mem 
bel's being constructed and arranged to shift 
their point of contact radially as they turn 
to increase the effort of the yielding means 
on the valve as it closes. 

18. A governing device for hydrocarbon 
moto's including in combination, an intake 
conduit, an unbalanced butterfly valve there 
in having a spindle, an al'm Secured to Said 
spindle, yielding means, a second pivotally 
mounted arm acted on by said means. Said 
arms having adjacent cam Surfaces con 
structed to shift the point of contact thereof 
radially of the arms as they turn. 

19. A governing device for hydrocarbon 
motors comprising an intake conduit, an un 
balanced butterfly valve therein, and a 
counterbalancing means connected to bal 
ance the turning effort of Said valve at a 
predetermined speed of the motor including 
a member connected to turn in accordance 
with said valve, a second rotatable member 
engaging the first member, yielding means 
acting to turn the second member, Said men 
bers being constructed and arranged to shift 
their point of contact radially as they turn 
to vary the effort of the yielding means on 
the valve as it closes. 

20. A governing device for hydrocarbon 
motors comprising an intake conduit, an un 
balanced butterfly valve therein, and a 
counterbalancing means connected to bal 
ance the turning effort of said valve at a 
predetermined speed of the motor including 
an arm secured to turn with said valve, yield 
ing means acting on said arm having its 
point of action shifted radially as the arm 
turns to vary the effort of the yielding means 
on the valve as it closes. 

21. A governing device for the intake of 
hydrocarbon motors including in combina 
tion, an intake conduit, means in Said cont 
duit adapted to be actuated to obstruct said 
conduit in accordance with the flow of fluid 
therein, resisting means, and mechanism 
transmitting the effort of Said resisting 
means to oppose the obstruction of Said con 
duit, said transmitting mechanism being 
constructed and arranged to vary the effort 
exerted on said obstructing means by said 
resisting means as the obstruction of the con 
duit varies to such an extent as to balance 
the obstructing means in all positions there 
of when the motor is operating at a prede 
termined speed. 

22. In a device for governing the speed of 
an internal combustion engine by controlling 
the volune of the gas admitted thereto, 
comprising a throttle valve disposed in a 
conduit, a counterbalancing means adapt 
ed to resist the closing movement of said 
throttle valve and compensating connections 
intermediate said throttle and said counter 
balancing means for compensating the va 
riations in the forces acting to close said 
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valve set up by the flow of gas in suid con 
duit to balance the effort on the valve in 
all positions thereof at a predtermined 
speed of the motor, 

23. In a Suction responsive governor for 
hydrocarbon motors, a member responsive 
to the Suction in the intake, a spring op 
posing movement of said member in one 
direction, and means operative on the spring 
to vary the resistance thereof to balance the 
effort exerted by the menber, when the motor is running at a predetermined speed, 
Said resistance and effort being unequal at 
other speeds. -- 

24. In a Suction responsive governor for 
hydrocarbon motors, a member responsive 
to the Suction in the intake, a spring op 
posing movement of said member in one 
direction, and means to vary the resistance 
of the Spring to balance the effort exerted 
by the member, when the motor is running 
at a predetermined speed, said resistance and 
effort being unequal at other speeds. 

25. In a Suction responsive governor for 
hydrocarbon motors, a member responsive 
to the suction in the intake, a spring op 
posing movement of said member in one di 
rection, and cam means to vary the re 
sistance of the spring to balance the effort 
exerted by the member, when the motor is lunning at a predetermined speed, said re 
sistance and effort being unequal at other speeds. 

26. In a suction responsive governor for 
hydrocarbon motors, a member responsive 
to the Suction in the intake, a spring op 
posing movement of said member in one di 
rection, and can means operative on the 
Spring to vary the resistance thereof to bal 
ance the effort exerted by the member, when 
the motor is running at a predetermined 
Speed, said resistance and effort being un 
equal at other speeds. 

27. In a Suction responsive governor for 
hydrocarbon motors, in combination, a mem 
ber responsive to the suction in the intake. 
yielding means opposing movement of said 
member in one direction, and equalizing 
means between said member and yielding 
means including two members, one being 
pivoted and one acting on the other and 
said linembers constructed to shift their 
point of contact radially of the pivoted 
one as the latter turns. 

28. In a suction responsive governor for 
hydrocarbon motors, in combination, a mem 
ber responsive to the suction in the intake, 
yielding means opposing movement of said 
member in one direction and equalizing 
means between said member and yielding 
means including two pivoted members lav 
ing adjacent can surfaces constructed to 
shift the point of contact radially of one 
arm as they turn. 

29. In a Suction responsive governor for 
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hydrocarbon motors, a member responsive 
to the suction in the intake, and means op 
posing movement of said member in re 
sponse to increased suction with a resistance 
equal and opposite to the effort of the mem 
ber in all positions thereof when the motor 
is operating at a predetermined speed, said 
effort and resistance being unequal at other 
speeds. 

30. A governing device for hydrocarbon 
engines including in combination, a conduit, 
a valve in said conduit adapted to be actu 
ated in a closing direction in accordance 
with the flow of fluid in said conduit, a 
yielding device, and means transmitting the 
force of said device to oppose the closing 
movement of said valve, said means includ 
ing a cam and constructed and arranged to 
increase the effort exerted on the valve by 
the yielding means as the valve is moved in 
the closing direction. 

31. In a suction responsive governor for 
hydrocarbon motors, a throttle valve inithe 
intake conduit, operating means for said 
valve actuated in one direction by the suc 
tion in said conduit, said operating means 
including a spring to oppose the action of 
said suction and a cam mechanism for modi 
fying the action of said spring to balance 
the action of said suction in all positions of 
said valve when the motor is running at a 
predetermined speed. 

32. In a suction responsive governor for 
hydrocarbon motors, a member responsive 
to the suction in the intake of the motor, yielding means exerting an effort to oppose 
the suction effort on such member, arid 
means including cam mechanism modifying 
one of said efforts so that said member is 
balanced in all positions thereof when the 
motor is running at a predetermined speed. . 

33. In a suction responsive governor for 
hydrocarbon motors, a flow controlling 
valve in the intake conduit, operating means. 
for said valve actuated in one direction by 
a force proportional to the suction in Said 
conduit and in the other direction by a 
yielding force, said operating means includ 
ing can mechanism balancing the action of 
said forces in all positions thereof when the 
motor is running at a predetermined speed. 

34. In a suction responsive governor for 
hydrocarbon motors, a flow controlling 
valve in the intake conduit, operating means 
for said valve actuated in one direction by 
a force proportional to the suction in said 
conduit and in the other direction by a 
spring, said operating means including can 
mechanism for balancing the efforts of said 
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force and Spring in all positions of said op 
erating nieans when the motor is running at 
a redetermined speed. 

35. in a Suction responsive governor for 
hydrocarbon motors, a member responsive 
to variations of pressure in the intake con 
duit of the notor, yielding means exerting 
an effort to oppose the effort of said member, 
and means modifying one of said efforts so 
as to balance the other effort in all posi 
tions to said member when the motor is run 
ning at a predetermined speed. 

36. In a Suction responsive governor hav 
ing a throttle valve and a yielding element, 
means including a can device for balancing 
the suction effect and said yielding element 
in all positions of the throttle valve at a pre 
determined speed of the motor. 

37. In a suctioli responsive governor, a 
member responsive to the suction in the in 
take, a Spring opposing movement of said 
member, and means including a cam device 
balancing the suction effect and said spring 
at a predetermined speed of the motor and 
all positions of said member. 

38. In a suction responsive governor for 
hydrocarbon motors, a flow controlling 
valve in the intake conduit, a spring, means 
to move the valve in accordance with the 
difference between the suction effort and the 
effort of said spring, said means including 
a cam device for effecting balance between 
said efforts when the motor is operating at a 
predetermined speed and all positions of 
said valve. 

39. In a suction responsive governor for 
hydrocarbon motors, a member responsive 
to variations of pressure in the intake con 
duit of the motor, yielding means opposing 
movement of said member in response to in 
creased suction and means including cam 
mechanism for effecting a balance between 
the sliction effect on said member and the 
effect of said spring, when the motor is run 
ning at a predetermined speed and all posi 
tions of said member. 

40. In a suction responsive governor, a 
member responsive to the suction in the in 
take of the motor, yielding means opposing 
movement of said member, and means in 
cluding a cam device balancing the suction 
effect and said yielding device at a prede 
termined speed of the motor for all positions 
of said member. 
In testimony whereof we affix our signa 
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