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RUN-ON PREVENTION DEVICE FOR INTERNAL
COMBUSTION ENGINES

Matter enclosed in heavy brackets [ J appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

Internal combustion engines of the spark ignition
type may continue to operate after the ignition 1s turned
off. This condition is known as “run-on.” This i1s due to
the presence of a hot spot existing in the combustion
chamber of sufficient intensity to ignite the fuel mixture
even though the electrical ignition through the spark
plug is not activated.

Reference is directed to the following copending
applications Yagi et al., filed Nov. 27, 1972, Ser. No.
309,744, for CARBURETOR; and Date et al., filed
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Sept. 22, 1972, Ser. No. 291,254, entitled “Reduction of 20

NOQO,, HC and CO in the Exhaust Gases of Internal
Combustion Engines.”

The present invention is directed to a run-on prevent-
ing device which is particularly directed to use in con-
junction with the internal combustion engines utilizing
features of the aforementioned patent applications;
however, the present invention is not limited to such
use. The present invention is summarized in the follow-
ing objects:

First, to provide an anti-run-on device which insures
complete shut-off of fuel supply simultaneous with
opening of the ignition circuit without interfering with
the normal function of other devices designed to con-
trol operation of an internal combustion engine so as to
minimize unwanted emissions.

Second, to provide an anti-run-on device which uti-
lizes a solenoid controlled valve operable in conjunc-
tion with a dash pot device to cause instant closure of
the throttle valve when the ignition switch is opened.

Third, to provide an anti-run-on device which may
be employed in internal combustion engine control
systems having more than one fuel supply means, which
device effects instant closure of all fuel supply means.

DESCRIPTION OF THE FIGURES

FIG. 1 is essentially diagrammatic fragmentary view
showing a portion of an air intake passage for an inter-
nal combustion engine downstream from the venturi
portion thereof and indicating a throttle valve and a
control lever, the control lever being engaged by a pin
protruding from a control device which includes a dia-
phragm and means for ingress or egress of air including
a solenoid controlled valve.

FIG. 2 is a fragmentary essentially diagrammatic
view showing a portion of the carburetor disclosed in
the aforementioned co-pending application, Ser. No.
309,744 and including a solenoid controlled shutoff
valve.

FIG. 3 is a diagrammatic view showing the electrical

relationship between the solenoids shown in FIGS. 1 60

and 2 and an ignition switch.

Referring first to FIG. 1, a portion of an atr inlet duct
1 downstream from the venturi passage is shown. A
throttle valve 2 is mounted therein and is shown in its

closed position. Attached to the throttle valve by means 65

of a stem protruding from the duct 1 is a control lever
3. For the purposes of illustration, the control lever is
shown as comprising opposing arms 4 and §, the arm 4
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being connected to a line 6 actuated by an accelerator
pedal (not shown), and also connected to an opposing
spring 7. The spring urges the throttle valve toward its
closed position.

Mounted at one side of the air duct is a control unit 8
or pneumatic dampener which includes a housing 9
having a stud 10 or other mounting means to place the
housing at one side of the air duct 1. The housing 1s
provided with a diaphragm 11 dividing the housing into
a vented chamber 12 and a control chamber 13. An
operating pin 14 extends from the diaphragm through
the vented chamber 12 into engagement with the arm 5
of the contro! lever 3 when the throttle valve 2 is within
a predetermined proximity to its closed position. A
spring 15 within the control chamber 13 urges the pin
14 toward the control lever.

Air is permitted to enter or leave the control chamber
through several devices. One of the devices includes a
venting passage 16 having a restriction 17 and capped
by a filter 18. Another includes a passage 19 having a
check valve 20 backed by a spring 21 to permit entrance
of air to the passage 19, but to close the passage against
exhaust of air therethrough. The inlet to the passage 1S
capped by a filter 22. -

The third device includes a passage 23 having a valve
24 backed by a spring 28. The valve 24 is connected to
an armature 26 received in a solenoid 27. The relation-
ship of the armature, solenoid and valve is such that
when the solenoid is deenergized, the port 28 communi-
cates with the control chamber 13, and when the sole-
noid is energized, the communication is cut off and
when the solenoid is energized, the port 1s closed.

Reference is now directed to FIG. 2, which indicates
fragmentarily a mounting block 29 having a [rick ] rich
mixture supply duct 30. This construction is part of the
carburetor more fully disclosed in the aforementioned
copending application, Ser. No. 309,744. The supply
duct 30 is provided with a throttle valve 31 and appro-
priate fuel supply ports 32 and 33 communicating be-
tween a fuel passage 34 and the duct 30. Interposed in
the passage [74] 34 is a valve 35 connected to an arma-
ture 36 of a solenoid 37. A spring 38 normally closes the
valve 35 whereas the solenoid when energized opens
the valve.

As indicated in FIG. 3, the solenoids 27 and 37 are
connected in parallel with an ignition switch 39 so that
the two solenoids are energized when the switch 1s
closed and deenergized when the switch is open.

The run-on prevention means is particularly adapted
for use in connection with the engine disclosed in the
co-pending application, Ser. No. 291,254, and in con-
junction with the carburetor disclosed in Ser. No.
309,744, but may be adapted to other engines and their
carburetors should a run-on condition exist. As more
fully disclosed in the co-pending applications, a main
fuel supply is introduced principally in the region of a
venturi passage which is upstream from the portion of
the duct 1 shown in FIG. 1, and also fuel may be intro-
duced at the edge of the throttle valve 2. The resulting
fuel air mixture is introduced into the respective cylin-
ders of the engine. Also as disclosed in the copending
applications, an enriched fuel mixture is established In
the duct 30 by the introduction of fuel through the ports
32 and 33. The enriched mixture is introduced into each
engine cylinder through a special prechamber device.
The enriched mixture and the leaner mixture are inter-
mixed in the main combustion chamber of each engine
cylinder. The existence of the prechamber device may
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create a run-on action which will persist for a short
period after the ignition key is turned off.

Operation of the run-on preventer shown in FIG. 1is
as follows: During normal operation, the ignition
switch is closed causing the solenoid 27 to hold the
valve 24 1n its closed or broken line position shown in
FIG. 1 so that the only openings available to the control
chamber 13 are those provided by the passages 16 and
19. When the engine is in idling condition or near idling
condition, the throttle valve is only partially open and
the pin 14 1s held 1n contact with the arm § of the con-
trol lever by means of the spring 15. If the throttle valve
1s opened causing the control chamber 13 to expand, air
1s permitted to enter relatively freely through the check
valve 20. When the throttle valve moves toward its
closed position causing the arm § to press against the pin
14 overcoming the spring 15, the rate of movement is
dampened by the restriction 17 in the venting passage
16. The purpose of this is to provide a slight delay in the
final closing movement of the throttle valve and to
improve the quality of the engine exhaust emissions. As
disclosed in the co-pending applications, additional
means are provided for this purpose and are also con-
nected to the throttle valve. However, these further
refinements which do not relate to run-on prevention
are omitted to simplify the illustration. |

Run-on prevention is attained when the ignition

switch 39 is turned off. In practice, when one is about to -

shut off the engine by turning off the ignition key, he
first removes his foot from the accelerator pedal permit-
ting the spring 7 to close the throttle valve. If the re-
stricted venting passage 16 were the only means of air
discharge from the control chamber 13 a delay would
occur before final closure would be obtained. During
this interval fuel would continue to go to the engine
cylinders, and be ignited by any hot spot in a combus-
tion chamber, thus causing the engine to continue to
run. This is prevented by the solenoid 27 which, when
deenergized, permits the spring 25 to open the valve 24
for free ingress and egress of air to and from the control
chamber 13 so that actual closing of the throttle valve 2
is virtually instantaneous.

Referring to FIG. 2, if air-fuel mixture is permitted to
enter the cylinders through the duct 30, a run-on condi-
tion will tend to occur. During operation of the engine,
the solenoid 37 holds the valve 35 open permitting the
flow of fuel to the duct 30. When the ignition is turned
off the solenoid 37 is deenergized permitting the spring
38 to shut off the supply of fuel to the duct 30. As a
result, this source of run-on is instantly closed when the
ignition switch is turned off.

We claim:

1. A run-on preventing device for a fuel component
duct of an internal combustion engine, the duct having
a throttle valve, [a lever arm for controlling movement
of the throttle valve, ] a throttle control line for opening

the throttle valve, a lever arm for controlling movement of
the throttle valve, and a closing spring opposing the

throttle control line to close the throttle valve, the run-
on preventing device comprising: a housing means; a
diaphragm dividing the housing means into a vented
chamber and a control chamber; a pin extending be-
tween the diaphragm and the lever arm; a spring back-
ing the diaphragm for maintaining the pin in contact
with the lever arm; a restricted outlet from the control
chamber tending to delay closing of the throttle valve in
response to the closing spring; a check valve to admit
air to the control chamber when the control chamber
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expands; a bleed valve; a spring positioned within said
control chamber normally holding the bleed valve in its
open position exposing the control chamber to atmo-
spheric pressure; a solenoid control operable, when
energized, to hold the bleed valve in its closed position,
and operable, when de-energized, to permit the bleed
valve spring to open the bleed valve; and an ignition
switch having a closed position energizing the solenoid
control to close the bleed valve in an off position de-
energizing the solenoid control to open the bleed valve
thereby to free the diaphragm for movement with the
throttle valve to effect immediate closure in response to
the closure spring.

2. A run-on preventing device as defined in claim 1,
for an internal combustion engine having a fuel supply
means, wherein: a normally closed valve means is pro-
vided for the fuel supply means; a solenoid actuator
operable, when energized, to open the valve means, the
solenoid actuator being connected with the ignition
switch in parallel with the solenoid actuator to permit
supply of fuel when the ignition switch is closed and to
shut off the fuel supply when the ignition switch is
opened. |

3. For use with an internal combustion spark-ignition
engine having an intake passage containing a throttle
valve, a lever for operating the throttle valve, an actua-
tor connected to the lever for opening the throttle valve
and a first spring for closing the throttle valve, the im-
provement comprising, in combination: a dampener
device for impeding closing movement of the throttle
valve, said dampener device including a housing having
a control chamber provided with a movable wall,
means connected to the movable wall and positioned
for actuation by said lever to impede movement of the
lever 1n a direction corresponding to closing movement
of the throttle valve, impeding of such movement being
accomplished by change of pressure in the control
chamber caused by movement of said movable wall,
means providing a restricted passage connecting said
control chamber to atmosphere, resilient means acting
on said movable wall in a direction opposing closing
movement of the throttle valve, a solenocid-operated
valve for connecting the control chamber to atmo-
sphere, and means for connecting the solenoid valve for
actuation of the engine ignition switch whereby open-
ing the ignition switch serves to connect the control
chamber to atmosphere to permit rapid closing of the
throttle valve[.], second spring holding said solenoid
operated valve open when said solenoid operated valve is not
actuated, a venting passage communicating said control
chamber to atmosphere, and check valve means in said
venting passage preventing exhaust of said control chamber
to atmosphere but allowing atmosphere to enter said ex-
haust chamber upon attainment of subatmospheric pres-
sure therein when and as said resilient means produces
movement of said movable wall and thereby causes en-
largement of said control chamber.

4. The combination set forth in claim 3 in which the
means connected to the movable wall comprises an
axially movable pin positioned to engage said lever arm.

5. [The combination set forth in claim 3 together
with] For use with an internal combustion spark-ignition
engine having an intake passage containing a throttle valve,
a lever for opening the throttle valve and a spring for clos-
ing the throttle valve, the improvement comprising, in com-
bination: a dampener device for impeding closing move-
ment of the throttle valve, said dampener device including
a housing having a control chamber provided with a mov-
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able wall, means connected to the movable wall and posi-

tioned for actuation by said lever to impede movement of

the lever in a direction corresponding to closing movement
of the throttle valve, impeding of such movement being
accomplished by change of pressure in the control chamber
caused by movement of said movable wall, means provid-
ing a resiricted passage connecting said control chamber to
atmosphere, resilient means acting on said movable wall in
a direction opposing closing movement of the throttle valve,
a solenoid-operated valve for connecting the control cham-
ber to atmosphere, and means for connecting the solenoid
valve for actuation by the engine ignition switch whereby
opening the ignition switch serves to connect the control
chamber to atmosphere to permit rapid closing of the throt-
tle valve, a biasing means within said control chamber
holding said solenoid-operated valve open when said sole-
noid-operated valve is not actuated, a fuel supply conduit
for the engine, a solenoid-operated valve for closing
said conduit, and means for connecting the latter said
solenoid-operated valve for actuation by the [engine]
ignition switch.

6. The combination set forth in claim 3 in which said
resilient means is positioned within said control cham-
ber and wherein closing movement of the throttle valve
acts to increase pressure in said control chamber.

7. For use with an internal combustion spark-ignition
engine having an intake passage containing a throttle
valve, a lever for operating said throttle valve, an actua-
tor connected to the lever for opening the throttle valve
and a spring for closing the throttle valve, the improve-
ment comprising, in combination: a dampener device
having means operated by said lever for impeding clos-
ing movement of the throttle valve, said dampener de-
vice having a control chamber of variable volume,
means providing a restricted passage connecting said
control chamber to atmosphere, a solenoid-operated
valve for connecting the control chamber to atmo-
sphere, and means for connecting the solenoid valve for
actuation by the engine ignition switch whereby open-
ing the ignition switch serves to connect the control
chamber to atmosphere to disable the dampener de-
vice[.), a biasing means within said control chamber
holding said solenoid-operated valve open when said sole-
noid-operated valve is not actuated, a venting passage
communicating said control chamber to atmosphere, and
check valve means in said venting passage preventing
exhaust of said control chamber to atmosphere but allow-

ing atmosphere to enter said exhaust chamber upon at-
tainment of subatmospheric pressure therein when and as

said resilient means produces movement of said movable
wall and thereby causes enlargement of said control
chamber.
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produces movement of said movable wall and thereby

causes enlargement of said control chamber.

8. For use with an internal combustion spark-ignition
engine having an intake passage containing a throttle
valve, a lever for operating said throttle valve, an actua-
tor connected to the lever for opening the throttle valve
and a spring for closing the throttle valve, the improve-
ment comprising, in combination: a pneumatic damp-
ener device having means operated by said lever for
impeding closing movement of the throttle valve, said
pneumatic dampener device having a control chamber
of variable volume, a solenoid-operated valve for con-
necting the control chamber to atmosphere, and means
for connecting the solenoid valve for actuation by the
engine ignition switch whereby opening the ignition
switch serves to connect the control chamber to atmo-
sphere to disable the dampener device[.}, a biasing
means within said control chamber holding said solenoid-
operated valve open when said solenoid-operated valve is
not actuated, a venting passage communicating said con-
trol chamber to atmosphere, and check valve means in
said venting passage preventing exhaust of said control
chamber to atmosphere but allowing atmosphere to enter
said exhaust chamber upon attainment of subatmospheric
pressure therein when and as said resilient means produces
movement of said movable wall and thereby causes en-
largement of said control chamber.

9. For use with an internal combustion spark-ignition
engine having an intake passage containing a throttle
valve, a lever for operating said throttle valve, an actua-
tor connected to the lever for opening the throttle valve
and a spring for closing the throttle valve, the improve-
ment comprising, in combination: a pneumatic damp-
ener device having means operated by said lever for
impeding closing movement of the throttle valve, said
pneumatic dampener device having a control chamber
of variable volume, electric means for venting the con-
trol chamber to atmosphere, and means for connecting
said electric means for actuation by the engine ignition
switch whereby opening the ignition switch serves to

disable the dampener device[.}, ¢ biasing means within
said control chamber for venting said control chamber
when said electric means is not actuated, a venting passage
communicating said control chamber to atmosphere, and
check valve means in said venting passage preventing
exhaust of said control chamber to atmosphere but allow-
ing atmosphere .to enter said exhaust chamber upon at-
tainment of subatmospheric pressure therein when and as
said resilient means produces movement of said movable
wall and thereby causes enlargement of said controf
chamber.
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