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57) ABSTRACT 
An apparatus combination is disclosed for use with a 
conventional internal combustion engine, comprising 
an induction system for supplying a combustible mix 
ture to the engine in response to engine suction, dilu 
tion means including a valve controlled duct effective 
to introduce air for a predetermined period to said in 
duction means upon engine shut down, and means for 
overriding the de-energization of said ignition system 
during shut down to permit ignition of any combusti 
ble mixtures in said engine for a short period thereaf 
te. 

4 Claims, 1 Drawing Figure 
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1. 

ANTI-DIESELING CONTROL 

BACKGROUND OF THE INVENTION 
Dieseling is a term that defines a condition often aris 

ing in a carburetor controlled internal combustion en 
gine mostly as a result of generation of excessive heat 
in the engine at idle and/or after ignition shut off. Nota 
bly, when the engine is permitted to overheat a suffi 
cient degree such that the compressed air/fuel mixture 
in the cylinders exceeds the mixture ignition tempera 
ture, the latter will ignite before or without an initiating 
spark. The problem of dieseling is accentuated in the 
instance of modern automotive engines which are built 
to power not only the vehicle but also accessories such 
as air conditioners, power steering, etc., which dogen 
erate heat, particularly at idle. In order to maintain a 
sufficiently fast curb idle speed in such an engine, it is 
necessary to adjust the carburetor to provide a rela 
tively substantial air/fuel mixture. Thus, under condi 
tions where an automotive engine becomes overheated, 
a dieseling condition will be maintained even though 
the engine ignition system is disconnected. 
Air dilution, as one approach to this problem, has 

taken many forms such as including use of a special 
control for moving the throttle setting so that it will 
completely choke off the air/fuel mixture to the engine 
when the ignition is shut off. Alternatively the throttle 
can be kicked open by means of a solenoid actuated by 
the ignition switch when the ignition is turned off, thus 
providing a substantially more diluted air/fuel ratio to 
prevent dieseling. Another mode is to draw in a sample 
of air into a common receptacle and maintain this sam 
ple during the operation of the engine; the air is then 
forced out of the receptacle into the idle fuel chamber 
of the carburetor of the internal combustion engine 
shortly after ignition shut off. This sample of air thus 
provides a non-combustible air/fuel mixture to the cyl 
inders of the engine. 
The prior art also has developed various devices for 

continuing the combustion process after shut down of 
an engine for various purposes. This has been used par 
ticularly in connection with diesel engines in conjunc 
tion with different fuel injection timing wherein it is de 
sirable to allow a few minutes of idle operation just be 
fore shut down after normal engine operation under 
load. An idle operation is desirable to permit the inter 
nal temperature of the engine to stabilize before com 
plete shut down. 
Each of these approaches have certain drawbacks 

when considered in light of modern engines and their 
accessory equipment. An appropriate solution must 
take into consideration exhaust systems which employ 
a converter to lower emission levels such as NO to un 
precedented levels. A suitable converter can be of the 
catalytic type using exotic metals easily contaminated 
by a certain change in the chemistry of gases passing 
therethrough. Since engine inherently provides a lim 
ited degree of suction after shut down due to the inertia 
of the elements continuing to move, a limited quantity 
of fuel, oil fumes, or air is drawn into the engine regard 
less of throttle closure; such mixture may pass fully or 
in part uncombusted. The residual temperature of the 
catalytic converter may be such to permit a small 
amount of flaming combustion of such uncombusted 
elements resulting in contamination or damage to the 
catalyst. 

2. 

SUMMARY OF THE INVENTION 
To overcome the above problems, this invention pro 

vides an apparatus combination effective to flush the 
intake manifold system with a large quantity of fresh air 
and simultaneously maintain the spark ignition system 
operative for a predetermined time after engine shut 
down has been initiated, in order to complete combus 
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tion of the mixture under increasingly lean air/fuel ra 
tio. 
Another object is to provide a time delay mechanism 

in such an apparatus combination which is effective to 
automatically restore the spark ignition system to its off 
condition after shut down but only when intake mani 
fold vacuum has dropped below a predetermined level. 

SUMMARY OF THE DRAWING 

FIG. 1 is a substantially schematic illustration of an 
engine employing the apparatus combination of this in 
vention and which is effective to provide low emission 
shut off, protect catalytic converter, and prevent die 
seling. 

DETAILED DESCRIPTION 
Turning now to FIG. 1, a preferred embodiment for 

this invention is illustrated. A control for post engine 
shut down is employed with a typical engine A of the 
internal combustion type having a spark ignition system 
B controllable by a suitable manual ignition switch C. 
The engine has a conventional induction system D for 
supplying a mixture of fuel and air to an intake mani 
fold E leading to said engine. The exhaust gases from 
said engine travel through a typical exhaust system F, 
and in this embodiment a catalytic converter G is used 
to reduce the undesirable emission level of such gases 
(the catalytic converter being an important combina 
tion element for which this invention is effective to pro 
tect). 
Some internal combustion engines set to legal emis 

sion standards for the current year, experience a glow 
type of ignition in the combustion chambers after the 
electrical ignition system B has been cut off or de 
energized by turning of the ignition key to open switch 
C. Dieseling is then experienced. "Engine shut down' 
shall be used to refer to the conditions experienced by 
the engine upon cutting off the ignition spark; for a 
short period, the inertia of the pistons and other mov 
ing parts still continue to place a suction on the carbu 
retor. In past years, the carburetor and carburetor con 
trols have been suitably arranged so that upon "shut 
down" of the engine, the intake of air would be suitably 
cut off in a progressive manner to quickly reduce the 
induction of further fuel, which would construct a com 
bustible mixture. Thus, after a period of generally no 
less than 2 seconds, the engine becomes totally dead, 
that is the residual heat of the engine is no longer capa 
ble of igniting the volume of air/fuel mixture that may 
happen to have been drawn into the engine. 
However, as indicated, revised carburetion controls 

make it possible for the phenomenon of dieseling to 
take place after engine shut down. It is very objection 
able as it permits emission of noxious pollutants and al 
lows unburned gaseous elements to be conveyed to the 
downstream catalytic converter causing contamination 
or destruction of the catalytic elements. Catalytic con 
verters are designed to provide a flameless combustion 
of exhaust gases at a predetermined range of chemical 
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makeup and at a predetermined temperature level. At 
shut down, the right temperature condition still prevails 
due to retained heat in the engine and converter, but 
an unusual rich air/fuel mixture may be exhausted to 
provide a glow or semi-flaming combustion in the con 
verter. The result is poisoning or destruction of the ex 
pensive catalytic elements which may be of exotic 
metal such as palladium. 
To overcome these objections, the present invention 

uses an anti-dieseling control which comprises the 
combination of a dilution means H for flooding the in 
take manifold with air and means I for overriding the 
de-energization of the ignition system during shut down 
to permit ignition of any combustible mixture in the en 
gine for a predetermined period. The means H has a 
duct 10 communicating an opening 11 in the intake 
manifold E with outside fresh air to flood and dilute the 
mixture coming from the induction system for said en 
gine in response to the turning off of the ignition switch 
and instigating engine shut down. The duct introduces 
the dilution air to the intake system downstream from 
where normal or regular fuel and air is inducted. A de 
sirable location for the opening 11 is on the opposite 
portion relative to the carburetor throttle body and as 
is generally done for the carburetor, it is centrally lo 
cated in regard to the engine intake parts. 
Duct 10 is operably controlled by an admission valve 

12 having a valve housing 13 extending transversely 
across the duct 10 and has a valve orifice 14 defined by 
the intersection of the housing and duct. A valve ele 
ment or cylinder 15 is slidable in intimate relationship 
with housing 13 and can progressively close off the 
valve orifice 14. The valve element 15 is normally 
urged in one direction to close the orifice by a spring 
16 operating between the housing and an extension 17 
of the valve element. A solenoid actuator 18 is effective 
to overcome said bias by urging an extension 19 in an 
opposite direction to open the orifice. 
A circuit 23 is employed to connect an electrical 

power source 24 for the spark ignition system with the 
solenoid actuator 18. To suitably control circuit 23 for 
use only when desired during engine shut down, an 
other circuit 25 is employed to normally maintain cir 
cuit 23 in an open condition when the manual ignition 
switch C is closed for engine operation. A switch ele 
ment 26 is normally urged to a closed condition on 
contacts 27 by resilient means (not shown); element 26 
is moved to an open condition by a solenoid assembly 
28 with a coil in series with circuit 25 and effective to 
move extension 29 of element 26 by the force field set 
up. Thus, during normal engine operation, the solenoid 
assembly 28 will be energized maintaining the element 
26 in the open condition and thereby de-activating ac 
tuator 18 keeping duct 10 closed. When the ignition 
switch C is turned off, assembly 28 is de-energized clos 
ing element 26. Circuit 23 is now closed permitting en 
ergy to flow to the solenoid actuator 18 and opening 
duct 10. If actuator 18 is inoperative, for some reason, 
valve 15 will remain closed rendering a failsafe provi 
sion for the combination. 
Flushing the intake manifold with air is not alone suf 

ficient; the anti-dieseling control further incorporates 
an arrangement for continuing spark for ignition a pre 
determined period after shut-down. To this end, a cir 
cuit 31 connects to circuit 23 to receive power when 
shut-down occurs; circuit 31 connects to one terminal 
32 of ignition switch C, terminal 32 is electrically con 
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4. 
nected to the spark ignition system B. Thus, when shut 
down occurs, the spark ignition system continues to 
function, igniting the mixture in the combustion cham 
ber which is rapidly becoming very lean. To fully termi 
nate the spark, a swtich (element 34 and contacts 35) 
may be used to interrupt circuit 31 in response to 
movement of valve element 15 which occurs after cir 
cuit 23 is interrupted by a delay mechanism. 
The delay mechanism or means I for overriding the 

de-energization of the ignition system comprises a vac 
uum responsive electrical switch assembly. The assem 
bly has a housing 36 defining a chamber within which 
a slidable diaphragm 37 is disposed. A switch element 
38 is carried on the diaphragm 37 for connecting or dis 
connecting contacts 39 of circuit 23. Side 37a of the 
diaphragm is engaged by spring 40 to urge the switch 
element to a normally open condition. Side 37a is also 
subject to vacuum pressure from the intake manifold E: 
a ball check valve 41 permits communication of vac 
uum when sufficient to move the check valve and pre 
vents communication at other times thereby venting 
the housing chamber to atmosphere by way of passage 
V. 
When engine shut down is first initiated, the engine 

has sufficient intake manifold vacuum to overcome 
spring 40 and close contacts 39 thereby allowing the 
solenoid actuator 18 to be energized for permitting the 
entrance of the dilution air into the engine. As the di 
luted mixture in the intake manifold provides progres 
sively less and less power through carburetion, the en 
gine vacuum becomes progressively weaker. Over ape 
riod of approximately 5 to 6 seconds, the vacuum level 
will have deteriorated to a point where spring 40 causes 
opening of circuit 23. Within a short time thereafter, 
decay of the magnetic field of actuator 18 will allow the 
contacts 35 to be opened preventing further spark for 
ignition. 

In review of the operation, when the ignition switch 
C is opened, current flow to solenoid assembly 28 stops 
allowing element 26 to close contacts 27. Current can 
then flow from the power source 24 to contact 39. 
Upon initiation of shut down, manifold vacuum is usu 
ally high so that element 38 has contact 39 closed to 
permit current to flow to actuator 18 and open duct 10. 
Momentarily, upon movement of valve 15 to the right, 
contacts 35 will be closed by element 34 permitting 
current to continue to flow to the spark ignition system. 
For a period of time, this simultaneous air flooding and 
spark ignition will continue; when manifold vacuum de 
cays to a predetermined level, the contacts 39 will be 
opened, closing duct 10 and breaking current flow to 
the spark ignition system. Vent V will control the tim 
ing of re-opening of contacts 39. 
We claim: 
1. For use with an engine having a primary combus 

tion zone and a selectively controllable spark ignition 
system which can be de-energized for shutting down 
said engine, the combination comprising: 

a. an air-fuel induction means for supplying a com 
bustible mixture to said engine, 

b. a duct for supplying fresh air to said mixture, 
c. a valve for controlling the admission of fresh air to 
said duct and having a housing extending across 
said duct and a valve member slidable in said hous 
ing for closing off said duct, 

d. means for operating said valve between open and 
closed positions of said duct, said means normally 
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biasing said member to a closed position and hav 
ing a solenoid actuator responsive to engine shut 
down for overcoming said bias to move said mem 
ber to an open position, said operating means pro 
viding an electrical circuit for said actuator which 
is responsive to selective de-energization of said 
spark ignition system to open said valve and delay 
completion of said de-energization to permit igni 
tion of said mixture for a predetermined period, 
said circuit being responsive to normal energiza 
tion of said spark ignition system to open said cir 
cuit, and 

e. a catalytic converter having material for sustaining 
combustion at a predetermined temperature level, 
said operating means being effective to continue 
combustion of said mixture in said primary zone 
after engine shut-down in a manner to prevent un 
combusted mixtures from reaching said catalytic 
converter that can flamingly combust in said con 
verter at said predetermined temperature level. 

2. For use with an engine having a primary combus 
tion zone and a selectively controllable spark ignition 
system which can be de-energized for shutting down 
said engine, the combination comprising: 

a. an air-fuel induction means for supplying a com 
bustible mixture to said engine, 

b. a duct for supplying fresh air to said mixture, 
c. a valve for controlling the admission of fresh air to 
said duct, and 

d. means for operating said valve between open and 
closed positions, said means being responsive to se 
lective de-energization of said spark ignition sys 
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6 
tem to open said valve and delay completion of said 
de-energization to permit ignition of said mixture 
for a predetermined period, said operating means 
having: (1) a solenoid actuator for moving said 
valve to an open position, (2) an electrical circuit 
for energizing said solenoid engine, (3) means re 
sponsive to energization of said spark ignition sys 
tem for maintaining said circuit in an open condi 
tion, said responsive means having a switch in said 
circuit normally biased to a closed position, a sole 
noid actuator for opening said switch, said solenoid 
actuator being de-energized in response to de 
energization of said spark ignition system, and (4) 
delay means in said circuit operable to open said 
circuit after a predetermined period has elapsed 
from de-energization of said spark ignition system. 

3. The combination as in claim 2, in which that por 
tion of the operating means providing for a delay com 
prises a vacuum-operated switch responsive to the in 
take manifold vacuum of said engine. 
4. The combination in claim 2, in which the vacuum 

operated switch has a diaphragm for moving said 
switch between opened and closed positions, said dia 
phragm being moved in one direction by a spring force 
and in an opposite direction by the force of vacuum 
from said intake manifold, whereby said circuit is 
closed upon de-energization of said spark ignition sys 
tem and is maintained closed until the force of said vac 
uum falls below the spring force in response to a cessa 
tion of combustion. 
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