
Nov. 3, 1959 

2. 

2. Es: 

V. A. BAKER 2,911,078 
ENGINE THROTTLE CONTROL, SYSTEM 

Filed Dec. 23, 1957 

2S2 &&SS2 
SSSS2 222 

INVENTOR. 
VAWCA A. AAaaa 

  

  

  

    

    

  

  

  



United States Patent Office 2,911,078 
Patented Nov. 3, 1959 

2,911,078 
ENGINE THROTTLE CONTROL SYSTEM 

Vance A. Baker, Sidney, Nebr., assignor of sixty percent 
to Charles H. Baker, Wichita, Kans. 

Application December 23, 1957, Serial No. 704,415 
5 Claims. (CI. 192-3) m 

This invention relates to automatic control mechanism 
for carburetors of gas engines. 

It is known that an internal combustion engine operates 
with least fuel consumption when its intake vacuum is 
equivalent to or greater than fifteen inches of mercury. 
Engine operation at less than thirteen inches of mercury 
vacuum causes excessive fuel consumption. 
An object of the invention is to provide a control mech 

anism for gas engine carburetors effective to automatically 
adjust the engine-controlling carburetor throttle to main 
tain the engine functioning at a predetermined minimum 
vacuum insuring economical and satisfactory engine op 
eration. 
Another object of the invention is to provide a control 

mechanism for gas engine carburetors which automatical 
ly supplies fuel to the engine at a rate providing maximum 
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fuel economy and, if desired, without requiring throttle 
manipulation by the operator during car travel. 
: Another object of the invention is to provide an auto 
matic control mechanism for gas engine carburetors as de 
scribed utilizing engine vacuum for controlling the car 
buretor throttle and being capable of being rendered 
optionally effective or ineffective at the will of the driver. 
A further object of the invention is to provide an au 

tomatic control mechanism for gas engine carburetors, as 
described, having manual means, other than the throttle, 
for selectively controlling engine operation by regulating 
the engine vacuum effect on the carburetor throttle. 
A further object of the invention is to provide an auto 

matic control mechanism as described which may be 
quickly disabled by manipulation of the conventional 
brake pedal during normal or emergency brake operation, 
the mechanism again becoming automatically operative 
upon release of the brake pedal. 

Other and further objects of the invention will be ap 
parent when the specification is considered in connection 
with the drawing in which: 

Fig. 1 is a side elevation, partly in section, of a con 
trol mechanism embodying the present invention and its 
connection with the throttle valve of the carburetor; and 

Fig. 2 is a diagrammatic view showing the vacuum con 
trol valve of the mechanism of Fig. 1 and its associated 
electrical apparatus and circuits, and a brake pedal con 
trolling one of the circuits. 

Referring first to Fig. 1, the automatic throttle control 
mechanism comprises a cylinder 10 containing a movable 
member in the form of a plunger 11 connected to one 
end of a rod 12 extending through and supported for 
reciprocating movement in a centrally located opening in 
an end wall of the cylinder 10 and pivotally connected 
at 13 to an arm 14 secured to the carburetor throttle valve 
control shaft 15. The cylinder 10 contains a coiled com 
pression Spring 16 seated at one end against an end wall 
17 of the cylinder and having its other end bearing against 
the plunger 11 to constantly urge the rod 12 in a direc 
tion outwardly of the cylinder. The end wall 17 of the 
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cylinder is formed integral with a rearwardly extending 
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ear disposed within a bifurcated portion of a fixed stand 
ard 19, the ear having an opening receiving and rotatably 
mounting an eccentric cam. 18. The cam 18 is fixed to 
a pin extending through and rotatable in the spaced arms 
of a bifurcated portion of the standard 19, the pin extend 
ing through and being fixed to a portion of the can 18 
offset from the axis of the cam. 18. An arm 20 is con 
nected to an end of the pin, extending outwardly of the 
standard 19, to rotate the cam 18 upon actuation of the 
arm by a flexible cable or Bowden wire C. Rotation of 
the cam moves the cylinder 10 either to the right or left 
longitudinally which is effective to adjust the compressive 
effort of the spring 16 within the cylinder 10 for, when 
the cylinder moves, the plunger 11 does not move. 
The cylinder 10 is provided with an opening at one 

end thereof and adjacent the wall 17 for receiving a hol 
low nipple or fitting connected to one of the terminal 
portions of a flexible conduit 22 of rubber or plastic, the 
other terminal portion of the conduit being connected to 
another hollow nipple fitting into one of two aligned 
bores in the wall of the housing of a solenoid valve 23, 
the other bore in the housing wall being provided with a 
fitting having a conduit connected thereto and to the in 
take vacuum chamber of the engine. It will be noted 
the cylinder wall, through which the rod extends, is pro 
vided with air bleed port to permit air to enter and escape 
the cylinder upon relative movement of the cylinder and 
piston. The valve 23 also comprises a movable valve 
body having a passage therethrough adapted to be aligned 
With the bores in the valve housing, as shown, for estab 
lishing communication between the engine vacuum cham 
ber and the chamber 21 of the control cylinder 10. 
The valve body is connected to and movable by the 

core of an electrically-operated solenoid. In the deen 
ergized condition of the solenoid in Fig. 1, a spring acts 
on the core to cause the valve body to be positioned as 
shown to permit communication between the engine vacu 
um chamber and cylinder 9. Upon energization of the 
solenoid, the core and thereby the valve body moves in 
a downward direction to prevent communication between 
the engine vacuum chamber and the cylinder 10, and to 
position one end of the inclined passage in the valve body 
in communication with conduit 22, thereby avoiding com 
munication between chamber 21 and atmosphere. 

Fig. 2 illustrates diagrammatically the electric circuit 
and controls for energizing and deemergizing the solenoid 
valve 23. More particularly, the electrical system com 
prises the solenoid winding of valve 23 having one ter 
minal thereof connected to ground and with the other ter 
minal being connected by parallel circuits to the battery. 
One circuit includes an ignition switch 39 and a manual 
ly operable switch 27 mounted on the dashboard of the 
automobile. The other circuit includes a normally open 
brake light Switch 31 which is closed by slight depression 
of the brake pedal. Thus, the solenoid valve may be en 
ergized by closing Switch 27 or, in the open position of 
with 27, by closing switch 31, by movement of the brake 
pedal. 
The automatic control mechanism is connected to the 

carburetor controls by pivotally connecting the free end 
of the plunger rod 2 to the arm 14, which is fixed on the 
carburetor throttle valve shaft 15, the arm 14 being 
movable from the full line position to the dotted line 
position shown in Fig. 1 by the spring 16 in the cylinder 
10 to engage the shoulder 35 in direct contact with a 
shoulder 36 on the conventional carburetor throttle valve 
shaft control arm 25 rotatably mounted on the shaft 15 
and connected to the accelerator pedal rod 26. The 
carburetor butterfly or throttle valve is shown in broken 
lines and is identified by the numeral 38. With the 
various elements in the relative positions described, the 
control arm 25 is capable of moving the throttle valve 
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shaft 5 from the closed throttle position in conven 
tional manner when the accelerator pedal is depressed 
to move the rod 26 and rotate the arm 25 clockwise. 
It will be noted that rotation of arm 25 to open the 
throttle valve is effective to compress spring 16, when 
the shoulder 36 of arm 25 is engaged with shoulder 35 
of arm 4. 

In the operation of the embodiment of the invention, 
and assuming the engine is inoperative, switch 27 is in 
closed position, and knob 36 is in the position shown, 
closing the engine ignition switch 39 to start the engine 
will establish a circuit energizing the solenoid to thereby 
close valve 23 to prevent communication between the 
engine vacuum chamber and the cylinder chamber 21 
while placing the cylinder in communication with the 
atmosphere, the spring 16 being effective to maintain the 
arm i4 in its dotted line position to permit conventional 
carburetor throttle control by the accelerator pedal rod 
26, movement of the rod to open the throttle com 
pressing spring 16. 
When the automobile is traveling on the highway at 

a desired speed as reflected by the position of the accel 
erator pedal, the operator can place the automatic control 
mechanism in operation by simply moving the dashboard 
switch 27 to its open circuit position to deenergize the 
solenoid causing the valve to move to the position shown 
in Fig. 1 to establish communication between the engine 
vacuum chamber and the chamber 21 of the cylinder 10. 
Vacuum created in chamber 21 by engine suction is 
effective to move the plunger 11 to the left against the 
pressure of the spring 16. Movement of the plunger 
actuates rod 2 to attempt to move arm 4 to the solid 
line position shown in Fig. 1. The spring tension is set 
to balance the plunger position against a predetermined 
minimum vacuum created by the engine providing maxi 
mum fuel economy in operation. For this purpose, the 
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increases, this moves rod 12 to the left in Fig. 1, and 
arm 14 is thereby actuated to automatically increase the 
quantity of fuel fed through the carburetor. This ac 
tion is entirely independent of any manual adjustment of 
the carburetor throttle or of the knob. 30. 
While cruising with the car engine under control of 

the described mechanism, should it become necessary 
for the driver to suddenly slow or stop the car, he simply 
applies the brake in the usual manner. Movement of 
the brake pedal closes switch 31 which energizes the 
solenoid in valve 23, which promptly cuts communica 
tion between the engine vacuum line and the interior of 
chamber 21, and connects that chamber to atmosphere. 
In the absence of the spring balancing vacuum in 
chamber 21 spring 16 moves rod 12 outward. Arm 
54 consequently oscillates shaft 15 to move the carburetor 
throttle control to "idle' position. This action is almost 
instantaneous and is equivalent to the action produced 
by the removal of foot pressure from the accelerator 
when the car is being operated in the conventional 
ac. 
It will be apparent that although only one embodi 

ment of the invention has been shown and described in 
detail, other embodiments are possible, and various 
changes may be made in the construction and arrange 
ments of parts without departing from the spirit of the 
invention as defined in the claims. 

Having described the invention with sufficient clarity 
to enable those familiar with this art to construct and 
use it, I claim: 

1. In combination with an internal combustion engine 
having an intake manifold and a passage through which a 
fuel-air mixture is drawn; a valve to control the flow of 
the mixture through said passage; a movable member con 

spring pressure may be set to balance against an intake 
vacuum of approximately fifteen inches of mercury. As 
the control mechanism is automatically effective to pro 
vide this balance, the driver may release the accelerator 
pedal as he is not required to maintain foot pressure 
against the accelerator pedal due to the fact that the 
engine throttle shaft 15 is under the control of plunger 15, 
spring 16, and the vacuum created by the engine in the 
chamber 21 of the cylinder 0, which effects an auto 
matic control of the carburetor valve. 
Should the driver desire to operate the engine at six 

teen or seventeen inches of mercury vacuum, the driver 
pushes in the dashboard control button 30 to move arm 
26 clockwise and eccentric cam i8 then moves the cyl 
inder 19 to the right thereby increasing the spring pres 
Sure i6 within the cylinder. It will be apparent that it 
now requires greater vacuum to move plunger. A to the 
left and, as a result, the car cruising speed decreases. 
As the engine operates in an intake vacuu in range above 
fifteen inches of mercury, fuel economy is maintained. 

It will be noted that the above described mechanism 
does not depend in any way on a fixed carburetor throttle 
control setting. Neither does the invention resemble 
any type of engine rp.m. or car speed governor. 
When the above described mechanism is operative to 

control the engine throttle, and the working load on the 
engine is increased, as by the car beginning to climb a 
hill, the engine vacuum decreases, this being a natural 
phenomenon of engine operation. Assuming control 
knob 38 is set to maintain a minimum engine vacuum of 
15 inches of mercury, when the increased engine load 
lowers engine vacuum below the predetermined minimum 
Spring 6 acts to move rod 12 outward moving arm 14 
to reduce the fiel Supply to the engine. The car thus 
climbs the hill at reduced speed, but the minimum 
engine vacutin is maintained, and fuel economy is also 
maintained. If it becomes necessary to shift the car 
transmission to a lower gear, then the relative working 
load on the engine is reduced, engine intake vacuum 

nected to said valve; a cylinder receiving said movable 
member; a spring in said cylinder and operative to con 
stantly urge the movable member in a direction to de 
crease the passage of the mixture; a conduit connecting 
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said cylinder and the intake manifold; a valve con 
trolling engine suction from the intake manifold to said 
cylinder for actuation of said movable member in op 
position to said spring and in a direction to increase the 
passage of the mixture, the differential action of the 
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forces exerted on said movable member and thereby said 
first-named valve by engine suction and said spring per 
mitting a predetermined flow of the mixture through said 
passage; and cam means for moving said cylinder rela 
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tive to said spring to vary the force of said spring on said 
movable member. 

2. In combination with an internal combustion engine 
having an intake manifold and a passage through which a 
fuel-air mixture is drawn; a valve to control the flow of 
the mixture through said passage; a movable member con 
nected to said valve; a cylinder receiving said movable 
member; a spring in said cylinder and operative to con 
stantly urge the movable member in a direction to de 
crease the passage of the mixture; a conduit connecting 
said cylinder and the intake manifold; a valve con 
trolling engine suction from the intake manifold to said 
cylinder for actuation of said movable member in op 
position to said spring and in a direction to increase the 
passage of the mixture, the differential action of the 
forces exerted on said movable member and thereby said 
first-named valve by engine suction and said spring per 
mitting a predetermined flow of the mixture through said 
passage; and an electrically-controlled device energizable 
to close said engine-Suction-controlling valve; and a brake 
pedal controlling energization of said device to close said 
engine-Suction controlling valve upon movement of the 
pedal to a brake-applying position. 

3. In combination with an internal combustion engine 
having an intake manifold; a carburetor connected with 
the manifold and having a throttle valve for controlling 
the volume of fuel mixture passing to the engine; a lever 
Secured to said valve and rotatable to move the valve 
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between and to open and closed positions; a device con 
nected to said lever and operative to automatically ad 
just the valve to maintain engine operation at a predeter 
mined minimum intake manifold vacuum and including 
a movable member connected to said lever, a cylinder 
containing said movable member, a spring in Said cyl 
inder and operative to constantly urge said movable 
member to move the valve to closed position, a conduit 
connecting the intake manifold and the cylinder to effect 
movement of said movable member by the vacuum force 
transmitted through said conduit to said movable mem 
ber and in opposition to the force exerted by said spring 
on said movable member and thereby to actuate the 
movable member to move the valve toward open posi 
tion, the differential action of the forces exerted on said 
movable member and thereby said valve by vacuum and 
said spring automatically positioning said valve to main 
tain engine operation at a predetermined vacuum, and 
cam means operatively connected to said cylinder to 
effect relative movement of said cylinder and said mov 
able member to vary the force of said spring on said 
movable member. 

4. In combination with an internal combustion engine 
having an intake manifold; a carburetor connected with 
the manifold and having a throttle valve for controlling 
the volume of fuel mixture passing to the engine; a lever 
secured to said valve and rotatable to move the valve 
between and to open and closed positions; a device con 
nected to said lever and operative to automatically ad 
just the valve to maintain engine operation at a predeter 
mined minimum intake manifold vacuum and including 
a movable member connected to said lever, a cylinder 
containing said movable member, a spring in said cyl 
inder and operative to constantly urge said movable 
member to move the valve to closed position, a conduit 
connecting the intake manifold and the cylinder to effect 
movement of said movable member by the vacuum force 
transmitted through said conduit to said movable mem 
ber and in opposition to the force exerted by said spring 
on said movable member and thereby to actuate the 
movable member to move the valve toward open posi 
tion, the differential action of the forces exerted on said 
movable member and thereby said valve by vacuum and 
spring automatically positioning said valve to main 
tain engine operation at a predetermined vacuum, a brake 
pedal; and means controlled by said brake pedal upon 
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brake-applying movement thereof to prevent the applica 
tion of suctional force to said movable member. 

5. In combination with an internal combustion engine 
having an intake manifold; a carburetor connected with the 
manifold and having a throttle valve for controlling the 
volume of fuel mixture passing to the engine and including 
a rotatable throttle shaft; a manually movable arm ro 
tatably mounted on said shaft; a lever fixed to said shaft 
and engageable by said arm to rotate said shaft to move 
the valve between and to open and closed positions; a 
valve controlling device including a movable member 
connected to said lever and operative to automatically 
adjust the valve to maintain engine operation at a pre 
determined minimum intake manifold vacuum, a cylinder 
containing said movable member, a spring in said cyl 
inder and operative to constantly urge said movable 
member to move the valve toward closed position, a 
conduit connecting the intake manifold and the cylinder 
to effect movement of said movable member by the vacu 
un force transmitted through said conduit to said mov 
able member and in opposition to the force exerted by 
said spring on said movable member and thereby to 
actuate the movable member to move the valve toward 
open position, a control valve in said conduit, electro 
magnetic means controlling said control valve and ener 
gizable to close said control valve, parallel electrical 
control circuits for said electromagnetic means, a switch 
in one of said circuits and manually operable to close 
the circuit to energize the electromagnetic means; a switch 
in the other of said circuits; a brake pedal operable to 
close said last-mentioned switch to energize the electro 
magnetic means upon movement of the brake pedal to 
ward brake-applying position; cam means for moving 
said cylinder relative to said movable member to vary 
the force exerted by said spring on said movable mem 
ber and thereby said throttle valve; and manually op 
erable means for actuating said cam means. 
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