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This invention relates to an air control device, and
more particularly, the invention relates to an air control
device suitable for use with conventional internal com-
bustion engine carburetors and intake manifolds to pre-
vent engine “run-on,” that is, the tendency of an engine
to continue to operate under its own power after turning
off the ignition switch.

In many applications of carbureted engines such as
when an engine is utilized as a power unit or in truck
and tractor installations, the engines may be operated
normally at very high temperatures, and frequently, mere-
ly turning off the ignition switch does not stop the en-
gine as combustible fuel mixtures continue to be drawn
into the engine intake manifold and continue to ignite
by spontaneous combustion.

Various devices have been utilized in the past to pre-
vent engine run-on including air control devices to shut
off the flow of air to the intake manifold. Unfortunately,
many of these devices have been relatively expensive
while other air control devices utilized to completely
shut off air supplied to the engine have required ob-
jectionably critical adjustments of linkage to prevent in-
advertent shutoff of the engine when it was desired to
obtain an engine idle position.

Further, such devices have often been nnacceptable due
to an objectionable dependence on an operator’s sense of
touch to ascertain the relative difference between throttle
positions of engine idle and engine shutoff,

Thus, a general object of the invention is to provide
an improved air control device suitable for use with con-
ventional carburetors.

Another object of the invention is to provide an air con-
trol arrangement having resilient linkage connections to
eliminate the need for precise adjustments of linkage to
an associated throttle lever and to prevent inadvertent
engine shutoff when the throttle lever is moved to an
idle position.

Another object of the invention is to provide an air
control device adaptable for use with conventional in-
ternal combustion engine carburetors having throttle con-
trol means to prevent inadvertent shutoff of the engine.

Another object of the invention is to provide an air

control system for an internal combustion engine carbu-
retor including a simple linkage arrangement to. permit a
positive and complete shutoff of air moving through the
carburetor to prevent engine run-on after the ignition
has been turned off.

These and other objects of the invention will become
apparent by conmsideration of the following detailed de-
scription and associated drawings wherein:

FIG. 1 is a side elevational view partially in section of
an air shutoff device for a carbureted engine with an
associated throttle control lever being shown in idle
position;

FIGS. 2 and 3 are views similar to FIG. 1 but with the
throttle control lever and control device shown in a high-
speed position in FIG. 2 and in an engine shutoff posi-
tion in FIG. 3.

Referring to the drawings there is shown a portion of
a carburetor 16 for an associated internal combustion en-
gine, not shown, the carburetor being of the updraft type
and having an air and fuel outlet line or throat 12 com-
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municatively connected to an associated engine intake
manifold 13, a portion of which is shown in FIG. 1, to
receive combustible mixtures of air and fuel from the car-
buretor,

The carburetor 10 has a throttle or butterfly valve 14
rotatably positioned within the throat 12, the valve being
mounted on a rotatable throttle valve shaft 16 having an
externally projecting end to which a throttle valve plate
18 is secured. Rotation of the throttle valve plate 18 ef-
fects rotation of the throttle valve 14 between a fully
open position illustrated in FIG. 2 and a fully closed po-
sition illustrated in FIG. 3. An intermediate or idle posi-
tion of the valve 14 is illustrated in FIG. 1 in which posi-
tion the throttle valve restricts the fuel and air mixture
moving to the intake manifold to achieve idling of the
associated engine.

Operator control means 19 are provided to control ro-
tation of the throttle valve plate 18 and includes a throttle
control lever 26 rotatably mounted on the frame 21 of an
associated vehicle to be operated, a portion of which is
shown, and including a handle 22, an indicator arm 23
and a connector arm 24 which is pivotally connected by
means of an associated linkage, a control rod 26 being
shown, to the throttle plate 18.

A throttle control panel or plate 28 is provided on the
vehicle and is conventionally associated with the indicator
arm 23 of the control lever 20 so that an operator of the
vehicle may readily determine the direction in which to
rotate the throttle control lever to achieve a particular
engine speed, the control plate 28 having appropriate con-
ventional markings thereon to indicate a high-speed, idle
and shutoff position of the carburetor throttle valve,

Stop means 3¢ are provided on the indicator panel 28
to prevent inadvertent movement of the control lever 2§
past a predetermined point corresponding to a throttle
valve idle position and comprises a spring-loaded ball 30
positioned between the indicator plate 28 the vehicle
frame 21 and an opening 31 in a position intermediate
idle and shutoff position markings. The ball 30 is biased
by a spring, not shown, away from the frame toward the
plate 28 and has a portion thereof protruding from the
opening 31 which is relatively smaller in diameter than
the ball 30. Thus, the ball 36 is yieldable in one direction
between the plate 28 and the frame to act as a partial
stop to rotation of indicator arm 23 and yet to permit
override of the arm 23 as an operator moves the throttle
control lever counterclockwise as viewed in the drawings
from a high-speed position toward idle position. As should

be clear, the spring loaded ball 3¢ does not completely

stop movement of the indicator arm but is a sufficient
stop or obstacle to rotation of lever 20 to give notice to
the operator that idle position has been reached; thus,
inadvertent movement of the control lever into shutoff
position is prevented. When it is desired to move the
throttle control lever 20 from idle position, FIG. 1, to

an additional amount of rotational force to the throttle
control lever in a counterclockwise direction to over-
come an associated spring, not shown, of the ball 30 to
override the ball and to move the lever into the shutoff
position. .

The air shutoff device 10 includes first resilient means
comprising a leaf spring 32 mounted on the throttle plate
18 to resiliently resist rotation of the throttle valve 14
beyond a predetermined point corresponding to an engine
idle position to shutoff position. A leaf spring-adjusting
screw 34 is mounted on the throttle plate 18 in a posi-

‘tion adjacent the leaf spring 32 for adjustment of the leaf

spring. Second resilient spring means cooperates with the

_control rod 26 to move the plate 18 in a counterclockwise

direction as viewed in the drawing, and comprises a coil
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spring 38 having one end 40 connected to the throttle
plate 18 by means of a pin 41 mounted on plate 18, the
spring 38 having a looped second end 42 connected to a
first end 44 of control rod 26 which is connected to
throttle control lever 20.

Throttle control rod 26 is pivotally connected at a
second end 46 to the conmnector portion 24 of the throttle
control lever 20, the other end 44 comprising a push pull
portion extending transverse to the main portion of rod
26 and being adjustably slidably positioned within an
elongated slot 48 provided in the throttle plate 18.

Leaf spring 32 is cantilevered radially outwardly from
the throttle plate 18 and has a far end 50 which is adapted
to contact a spring stop 52 on the carburetor 10, the
spring stop 52 being adapted to contact the leaf spring 32
with valve 14 in a position corresponding to an engine
idle position.

The manner in which the air shutoff device of the in-
vention operates will now be explained. When it is desired
to operate an associated carbureted engine, not shown,
at a high-speed, control lever 20 is positioned with its in-
dicator arm 23 at a clockwise end of the control plate
28 pointing to the high-speed marking, as in FIG. 2. In
this position of the control lever, the throttle valve 14 is
in a substantially vertical position within the throat 12 to
permit relatively unrestricted movement of a fuel-air mix-
ture upwardly in the throat, as indicated by the arrows
in FIG. 2, to an associated intake manifold 13.

The elongated slot 48 has a left and right hand end,
as viewed in FIGS. 1 and 3; and control rod 26 is moved
adjacent the left hand end of the slot 48 to obtain a
clockwise rotation of the throttle valve 14 about its center
of rotation comprising shaft 16.

To run the engine in an idle position, the control lever
2¢ is rotated counterclockwise as viewed in the drawings
to the position shown in FIG. 1 with the indicator arm 23
pointing to the idle marking on the control plate. The in-
dicator arm 23 is stopped at the idle position by detent
pin 39. In this position of the control lever, control rod
46 has been moved to the right, as viewed in the draw-
ings, with its one end 44 at an intermediate position
within the elongated slot 48, rod 26 being connected to
throttle plate 18 by means of the spring 38 which biases
throttle valve 14 and throttle plate 18 in a counterclock-
wise direction as indicated in FIG. 1 where valve 14
restricts the amount of fuel-air mixture flowing into the
intake manifold 13.

Means are provided to ensure that the throttle valve
14 is in exactly the position desired for idling when in-
dicator arm 23 is at idle position such means comprising
spring stop 52 cooperating with leaf spring 32 which is
relatively stronger than spring 38 to resist the action of
coil spring 38 and rod 26 to completely shut off air
movement to the intake manifold by moving the throttle
valve to the position shown in FIG. 3.

Spring stop 52 encounters end 50 of leaf spring 32,
resisting counterclockwise rotation of leaf spring 32 and
the throttle valve 14 beyond idle position, FIG. 1. Adjust-
ments of leaf spring 32 to secure exactly the correct posi-
tion desired to obtain idling of the engine are effected by
screw 34 which may be moved toward or away from leaf
spring 32 into a greater or lesser contact with leaf spring
to adjust the position of the leaf spring with respect to
throttle plate 18.

When it is desired to completely shut off the engine,
control lever 29 is moved in a counterclockwise direction
to override the yieldable ball 39 and to obtain a shutoff
position, FIG. 3. As should be clear from the iHustration
FIG. 1, control rod 26 is ineffective to completely close
throtle valve 14 until the one rod end 44 encounters the
left hand end of elongated slot 48. An exact positioning
of the push pull portion 44 of the rod 26 within the elon-
gated slot 48 to secure an idle position is not required
since the rod end 44 may come to rest at any intermedi-
ate point within the elongated slot without danger of
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completely closing the valve 14, that is, moving valve 14
to completely shut off the throat 12. As the control lever
20 is moved to the shutoff position, the control rod 26
contacts the right hand end of the elongated slot 48 caus-
ing a positive mechanical connection between the throttle
control plate and the control linkage. When the control
rod 26 encounters the right hand end of the slot 48, it
renders the coil spring ineffective. The force of the con-
trol rod urging the plate 18 to the right, in a counter-
clockwise direction as viewed in the drawing is relatively
greater than the resisting force of leaf spring 32 against
stop 52. This results in a bending of spring 32 as shown
in FIG. 3 completely closing the throat 12 to any flow
of air therethrough, thus eliminating any possibility of
air being drawn into the intake manifold along with
residual fuel in the carburetor resulting in a combustible
air and fuel mixture and consequent engine run-on.

By means of the novel arrangement between leaf spring
32 and the coil spring connection of control rod 26 to the
throttle plate, inadvertent shutoff of the engine when the
throttle lever is placed in idle position is completely
avoided. While other air shutoff devices depend to a great
extent upon operator “feel” to distinguish between idle
position and shutoff throtile position, the novel stop
means of the present invention avoids this problem by
giving ample notice to the operator when the throttle
control lever is in idle position.

Since modifications of the details of the structure as il-
lustrated are contemplated, the invention should be lim-
ited only by the scope of the appended claims.

What is claimed is:

1. In an internal combustion engine having an engine
fuel and air induction system including a carburetor and
an intake manifold, said carburetor having a throat com-
municatively connected to said intake manifold, a rotat-
able throttle valve in said throat to restrict the flow of
air therethrough, a control arrangement for said valve
comprising: a throttle plate rotatably mounted on said
carburetor and connected to said throttle valve to rotate
said throttle valve; second resilient means being con-
nected between said throttle plate and an associated throt-
tle control lever, said resilient means being adapted to ro-
tate said throttle plate and said associated throttle valve
in a first direction tending to close said valve with a pre-
determined force upon rotation of said control lever in
said first direction; first resilient means being mounted
on said throttle plate and being adapted to resist move-
ment of said throttle valve in said first direction from
an idle position to a completely closed position with a
predetermined biasing force relatively greater than the
force of said second resilient means; and means to render
the first resilient spring means ineffective at a predeter-
mined position of opposition to said second resilient
means to completely close said throat to a flow of air and
fuel therethrough.

2. In an internal combustion engine having a carbu-
retor, said carburetor having a combustion air outlet line
and a throttle valve rotatably mounted in said line and in-
cluding control means to rotate said throttle valve; an air
shutoff device in combination therewith comprising first
resilient means arranged to oppose the rotation of said
throttle valve in a first direction from a predetermined
point corresponding to an idle position of said engine to-
ward a second position of said valve completely closing
off said air outlet line; second resilient means to move said
valve in said first direction from a fully open position to
an idling position and thence to a shutoff position; and
control means cooperating with said second resilient means
and arranged to render the second resilient means ineffec-
tive at a predetermined position of opposition with respect
to said first resilient means, said control means having a
force relatively greater than said first resilient means io
overcome said first resilient means and to move said
throttle valve into a completely closed position.

3. An air shutoff device for an associated carbureted
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engine having an intake manifold to receive mixtures of
air and fuel, said engine having a carburetor having an
air and fuel outlet line communicatively connected to
said intake manifold, a throttle valve being rotatably
mounted in said outlet line, said shutoff device compris-
ing; control means for rotating said throttle valve be-
tween a fully opened position and a fully closed position;
stops means for preventing inadvertent movement of said
control means past a predetermined point corresponding to
an idle position of said valve; first resilient means in con-
tact between said carburetor and said control means to
resist rotational movement of said throttle valve in a first
direction from said valve open position toward said valve
closed position beyond a predetermined idle position of
said throttle valve, said first resilient means having a pre-
determined biasing force; second resilient means acting
in opposition to said first resilient means and tending fo
maintain said throttle valve in idle position for a pre-
determined range of movement of said control means,
said second resilient means being relatively weaker than
said first resilient means; and means connected to said
control means to render said second resilient means in-
effective at a predetermined position of said control means
between a valve idle position and a valve closed position,
whereupon said control means overcomes said first resil-
ient means upon movement of said control means in
said first direction past said stop means effecting rotation
of said valve to a closed position to prevent the flow of
air to said intake manifold.

4. In an internal combustion engine having a com-
bustion air line, a butterfly valve rotatably mounted in
said line for movement between an open position and
a closed position, a throttle plate connected to said valve
to rotate said valve, the improvement of control means
for rotating said plate comprising: control lever means
yieldably connected to said plate, said plate having an
elongated slot therein having first and second ends, said
control lever means having a push pull end being slidably
positioned within said slot; second resilient means having
first and second ends and being connected at said frst
end to said plate and being connected at said second end
to said push pull end to resist movement of said control
lever means in a first direction as said push pull end
moves toward said second end of said slot between a
valve open position and a valve closed position; said
push pull end being adapted by application of rotational
force to said control lever means to rotate said throttle
plate and said throttle valve to a completely open posi-
tion upon contacting said first end of said slot and being
adapted to completely close said throttle valve upon
contacting said second end of said slot; first resilient
means mounted on said throttle plate to resist rotation,
beyond a predetermined point corresponding to an idling
position of said engine, of said throttle plate and throttle
valve as said throttle valve is rotated toward a closed
position; means connected to said throttle plate to adjust
the relative position at which said first resilient means
will oppose rotation of said throttle plate and throttle
valve toward said closed position; yieldable stop means
adapted to resist movement of said control lever means
beyond a predetermined point corresponding to an idling
position of said engine, said control lever means being
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adapted to override said yieldable stop means by applica-
tion of an additional amount of rotational force, said push
pull end being adapted upon further movement of said
control lever means in said first direction to render said
first resilient means ineffective and to overcome said first
resilient means to completely close said throttle valve.

5. An air shutoff device for an associated carburetor,
said carburetor including an air and fuel mixture line
and a throttle valve rotatably mounted in said line, said
air shutoff device comprising: a throttle plate rotatably
mounted on said carburetor and being connected to said
throttle valve for rotation of said throttle valve within
said line, said throttle plate having an elongated slot
therein having first and second ends; a leaf spring mounted
on said throttle plate and having a free end extending
radially outwardly from said throttle plate with respect
to a center of rotation of said throttle plate; adjusting
means secured to said throttle plate being adapted to
adjust the position of said leaf spring relative to said
throttle plate; stop means secured to said carburetor and
being in line with said leaf spring, said stop means being
adapted to encounter said leaf spring at a predetermined
rotational position of said plate corresponding fo an
idle position of said throttle valve: throttle control means
connected to said plate to rotate said throttle plate and
said throttle valve connected thereto including throttle con-
trol linkage having a push pull end positioned within
said elongated slot, said push pull end being adapted to
encounter said first end of said elongated slot to move
said throttle valve rotatably in a first direction corre-
sponding to an open line position, said control linkage
push pull end being adapted to move within said slot in
a second direction toward said second end of said elon-
gated slot to move said throttle valve toward a closed
line position; a coil spring connected between said throttle
plate and said push pull end of said control rod to oppose
movement of said control linkage in said second direction,
said coil spring being relatively weaker than said leaf
spring; said control linkage push pull end rendering said
leaf spring ineffective when said push pull end encounters
said second end of said elongated slot, whereupon further
movement of said linkage in said second direction over-
comes said leaf spring, bending said leaf spring against
its stop to completely close said air and fuel mixture line.

6. The control device of claim 1 including means to
adjust the position and biasing force of said first resilient
means to adjust the relative position of said throttle
valve with respect to the position of said control lever
to effect idle and closed position of said valve.
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