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This invention relates to apparatus associated with the upper portion in cross section on the 
with the intake manifold of an internal combus 
tion engine as applied particularly to motor ve 
hicles for automatic operation, with a view to 
eliminating the formation of gas and fumes and 
their ejection from the exhaust manifold of such 
vehicles during periods of deceleration thereof 
when the engine is idling. 
A particular object of the invention is to elim 

inate the production of obnoxious gases and 
fumes during the deceleration of motor vehicles 
and to effect economy in the operation of such ve 
hicles by saving in both gasoline and oil. 
Another object of this invention is to provide 

an apparatus for automatically introducing fresh 
air into the intake manifold of internal combus 
tion engines of motor vehicles during periods of 
deceleration of the engine with the throttle in 
idling position. 

These and many other objects, as will appear 
from the following disclosure, are secured by 
means of the apparatus disclosed in detail in the 
following specification and defined in the ap 
pended claims. , 
This invention resides substantially in the com 

bination, construction, arrangement and relative 
location of parts, as will be more fully described 
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hereinafter. 
Referring to the drawings 
Figure l is a diagrammatic view with some 

parts in CrOSS Section of the apparatus of this 
invention; 

Fig. 2 is a diagrammatic view showing the rela 
tive areas involved in the relief valve; 

Fig. 3 is a diagrammatic view, with some parts 
in CrOSS Section, of a modified form of the in 
vention employing a plurality of relief valves in 
the intake manifold; 

Fig. 4 is a plan view of a thermostatic switch 
employed with the invention; 

Fig. 5 is a diagrammatic view, with some parts 
in CroSS Section, of a still further modified form 
of the invention which is entirely pneumatic; 

Fig. 6 is a still further modification, diagram 
matically illustrated, of a full electrical form of 
the device; 

Fig. 7 is a diagrammatic view, with some parts 
in cross section, of a portion of the apparatus in 
modified form employing Superatmospheric pres 
Sure; 

Fig. 8 is a cross sectional view taken on the line 
8-8 of Fig. 7; 

Fig. 9 is an elevational view of the accelerator 
pedal operated Switch; 

Fig. 10 is an edge elevational. view of this switch 

line O-O of Fig. 9; and 
Fig. 11 is a vertical cross sectional view through 

a modified form of poppet valve. 
In the operation of large motor vehicles pro 

pelled by internal combustion engines employing 
gasoline or a similar fluid fuel, smoke and ob 
noxious fumes are ejected from the engine ex 
haust during periods of engine deceleration 
and/or during periods of engine Overrunning 
where the engine is propelled at higher than 
idling speeds by the vehicle. 
The quantity of fumes and Smoke produced un 
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der these conditions is of Such proportions that 
their elimination is highly desirable, especially 
where the vehicle operates in congested urban dis 
tricts. These fumes and Smoke are ejected from 
engines in good condition. In other Words, even 
though the engine itself be in good working con 
dition the production of large quantities of Smoke 
and fumes, under the above noted condition, is 
an inherent result. Smoke and less obnoxious 
fumes may be ejected from the exhaust of an in 
ternal combustion engine because of worn piston 
rings or poor carbureter adjustment but these are 
readily controlled, whereas the Smoke and fumes 
which are ejected from engines and carbureters 
in good condition can only be eliminated Success 
fully by the invention herein described. w 
In accordance with this invention in Order 

to successfully eliminate the ejection of obnoxi 
ous fumes and Smoke it is necessary 

(a) To introduce into the cylinders of the en 
gine during periods of deceleration and/or over 
running of the engine approximately the maxi 
mum amount of atmospheric air or its equivelent 
permitted by the limiting Sectional area of the 
intake manifold, 

(b) That this introduction of air be made close 
to the engine cylinder, and particularly between 
the carbureter riser and the cylinders, 

(c) That this introduction of air be made on 
any appreciable deceleration of the engine, even 
though such deceleration is produced by only a 
partial movement of the engine throttle towards 
its idling position, and 

(d) That this introduction of air also be 
made whenever, with the engine throttle in idi 
ing position, the speed of the engine is materially 
higher than idling Speed. 

In meeting the above conditions in the appli 
cation of the present invention the following 
additional considerations must be met: 

(d) There must be no flow or leakage of air 
into the engine cylinders as a result of the use 
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of this invention, except the air deliberately in 
troduced during. periods of deceleration and/or 
overrunning, for such flow or leakage with the 
adjustment of the carbureter idling jet made 
necessary thereby, results in a higher idling 
speed of the engine, making gear shifting diffi 
cult and increasing engine fuel consumption. 

(b) The atmospheric air or its equivalent 
which is introduced into the intake manifold Or 
cylinders must be heated, for if it is not heated 
whatever tendency the engine has to backfire 
through the curbureter is increased with conse 
quent injury to the carbureter. 

(c) The introduction of atmospheric air or its 
equivalent into the intake manifold by the cylin 
ders must stop when the speed of the engine falls. 
to a speed slightly higher than idling speed, for 
if it did not stop it would be impossible to idle 
the engine. 

20 In order that air may be introduced into the 
intake manifold as close to the engine cylinders 
as possible, this invention provides that the in 
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troduction of air be made at or as near as pos 
sible to each point where the intake manifold 
enters the valve structure of the engine. 
The foregoing requirements are met by the 

provision of one or more valves so connected to 
the intake manifold that when they are open 
they admit the maximum amount of atmospheric 
air or its equivalent to the manifold as is per 
mitted by the limited sectional area of the mani 
fold, and when closed these valves tightly seal 
the manifold against admission of air. The air 
inlet ports of the valves are so constructed that 
the air which passes through these ports is first . 
Warned by the exhaust manifold Of the engine. 
Pneumatic means are provided for the operation 
of the valves by fluid pressure below or above 
atmospheric pressure. Electromagnetic means 
are also provided for the control of the fluid pres 
sure. The electromagnetic means is automati 
cally controlled by 

(a) The generated electromotive force of the 
engine driven generator when the generator is 
disconnected from the vehicle storage battery 
by the usual generator cutout, 

(b) A switch operable by the engine throttle 
and responsive to any appreciable movement of 
the throttle towards its idling position to estab 
lish a connection between the engine driven 
generator and the electropneumatic means 
whereby that means will be operated to open the 
air valve, provided the generated electromotive 
force of the engine driven generator is sufficient 
ly above that of idling speed to operate said elec 
trotagnetic means and also responsive to any 
appreciable movement of the throttle towards 
full open throttle to interrupt the circuit with the 
electromagnetic means, and 

(c) A thermo switch operable by the heat of 
the exhaust manifold to hold interrupted the 
circuit to the electromagnetic means until the ex 
haust manifold has warmed up. 
Means is also provided for adjusting the elec 

tropneumatic means so that operation thereof 
to close the air valves may be made to take place 
at those values of the engine driven generator's 
electromotive force which have been predeter mined by adjustment. 
Since the generated electromotive force of the 

engine driven generator, when the generator is 
disconnected from the vehicle storage battery by 
the usual generator cutotut, is a function of the 
engine's speed, it is apparent that the portion of 
the electropneumatic control means, which is de 

2,085,775 
pendent upon the engine driven generator's elec 
tromotive force, is dependent upon the engine's 
Speed. 
This invention is also of such nature that a 

plurality of air valves for controlling the admis 
Sion of air to the intake manifold of the engine 
may be simultaneously operated or controlled by 
a single electropneumatic control means. 
A detailed description of several forms of the 

invention will now be given in connection with 
the attached drawings. At f is diagrammatically 
illustrated an internal combustion engine of the 
usual type employing a crank shaft 2 which is 
connected by the piston rod 3 to the piston 4, 
only one of which is illustrated. At 5 is dia 
grammatically illustrated the generator which is 
driven by the engine by means of the belt Or 
chain 6. One terminal of the generator is 
grounded on the engine frame by means of the 
wire , as is usual. The other terminal of this 
generator is connected to one terminal of the 
solenoid winding 9 of the generator cutout, the 
other terminal of which is grounded. 
At O is the core of this solenoid upon which is 

mounted a second solenoid winding 2 connected 
by wire f to wire 8 and by wire 3 to the lever 
arm 4 which is pivotally mounted at 5. A 
coiled spring 6 normally holds the arm 4 
against the stop and out of engagement with a 
fixed contact which is connected by wire 7 to 
one terminal of the ammeter 8. The other ter 
minal of this ammeter is connected by wire 9 
to the storage battery 20 which is grounded. This 
mechanism comprises the usual generator cutout 
which normally completes the circuit from the 
generator to the battery by the energization of 
winding 9. However when the back electromo 
tive force of the storage battery equals the gen 
erated electromotive force of the generator 5 the 
flux produced by coil f2 sufficiently neutralizes 
the flux of coil 9 so that spring f6 may retract 
arm 4 and break the circuit to the Storage bat 
tery. 
At 2 is the exhaust manifold of the engine and 

at 22 is one of the exhaust valves. The intake 
manifold of the engine is shown at 23 and one 
of the intake valves is shown at 24. The car 
bureter riser 25 is connected to the intake mani 
fold and at 26 is shown the throttle valve of the 
carbureter. A short lever 27 operatively con 
nects the throttle valve to the link 28, which in 
turn is pivotally connected to the accelerator 
pedal 29 held normally in throttle closed posi 
tion by means of the spring 30. 
At 3 is the fuel feed pipe of the carbureter 

which, of course, connects to the usual fuel tank 
not shown. At 32 is an air filter through which 
the air passing to the carbureter travels. 
At 04 is diagrammatically disclosed a switch 

which is operated by the accelerator pedal through 
the agency of the connecting link 34. A fixed 
Spring finger is positioned to engage a mov 
able contact mounted on the Switch. This spring 
finger is connected by wire 35 to wire 8. The 
contact on the movable disc is connected by wire 
3 to one terminal of the solenoid winding 38 
which is grounded. At 39 is a magnetizable core 
for the solenoid which has pivotally mounted 
thereon a lever or armature 40. Passing through 
the core is a rod for plunger 43 which has secured 
thereon the opposed valve discs 44 and 45 which 
cooperate with seats formed in the walls of a 
valve casing 46. This casing is divided into two 
compartments by means of a transverse wall 
which provides the seat for valve disc 45. A 
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spring 47 is interposed between valve disc 45 
and the casing and normally holds valve disc 
45 seated and valve disc 44 unseated. At 4 
and 42 are adjustable thumb screws by means 
of which the air gap between the magnetizable 
core 39 and the armature 40 may be adjusted so 
as to predetermine by this adjustment the 
strength of current flowing through the solenoid 
and thus the electromotive force thereon, at 
which spring 47 will overcome the pull of core 39 
upon armature 40 to cause valve disc 45 to seat 
and valve disc 44 to unseat. 
At 48 is the valve casing of the relief valve 

through which air at atmospheric pressure is in 
troduced into the intake manifold. This casing 
is connected by a pipe or conduit 52 to the in 
take manifold 23. Within the valve casing 48 is 
a plunger or piston 50 which has formed thereon 
a central extension of reduced diameter which is 
provided with a valve disc 5 cooperating with a 
seat in the casing. The valve is shown closed in 
Fig. 1. An air inlet port for the casing is provided 
with a hooded pipe 49 positioned with its air 
intake end adjacent to the exhaust manifold so 
that the air entering the valve casing will be 
drawn over the heated exhaust manifold to heat 
it. The inlet port into the casing opens, at least 
in part, as will be apparent from Fig. 1, below 
the plunger or piston 50. In other words, the 
lower face of the plunger 50 is exposed to atmos 
pheric pressure. Casing 48 is connected by pipe 
53 to casing 46 above valve disc 45. The intake 
manifold 23 is connected by pipe 54 to casing 
46 below valve disc 45. 

Before describing the operation of this appa 
ratus reference is made to Figs. 9 and 10 in which 
is disclosed in full detail the accelerator pedal 
operated switch which controls the circuit to the 
electromagnet valve. This switch comprises a 
bracket OO constructed so that it may be at 
tached to some suitable support. Mounted on 
this bracket is a bolt which threadedly en 
gages the bracket and may be locked in longi 
tudinal adjusted position by means of the lock nut 
C2. Freely and rotatively mounted on the bolt 
are the driving and driven members O6 and 04, 
respectively. The driving member 106 may be 
of metal but the driven member 04 is made of 
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Some Suitable insulating material, such as fibre 
for example. Interposed between the member 04. 
and the bracket OO is a ball race iO5. A small 
ball race OT is mounted on the outside of the 
driving member 06 and a compression spring 
f08 lies between it and the head 03 of the bolt. 
The driving member is connected by the adjust 
able rod 09 to the link 34 which, in turn, is con 
nected to the accelerator pedal 29. The driven 
member 04 is operated solely by the frictional 
forces between it and the driving member. These 
forces may be varied by axially adjusting the 
bolt O to vary the pressure on spring 08. The 
bracket 00 is provided with an opening, as shown 
in Fig. 9, between the sides of which oscillates 
the lug 2 secured to the driven member by a 
bolt and nut 5 and 6. The lug 2 limits 
the SWinging movement of the driven member. 
Mounted on the bracket is an arm O of insulat 
ing material which supports the spring contact 
finger opposite the lower face of the driven 
member. A cooperating contact f is mounted 
on the driven member So as to be in the path 
of the contact finger . The contact if T is 
electrically connected to the metal washer 4 
held in place by bolt 5 and nut 6. Mounted 
on one face of the driving member, as shown in 

3 
Fig. 9, is a lug 9 positioned to engage the shoul 
der 8 formed on the driven member. 
When the accelerator pedal is in released posi 

tion, as shown in Fig. 1, the parts of this Switch 
will be in the position shown in Fig. 9. As soon 
as the accelerator pedal is depressed the driving 
member moves in a counterclockwise direction 
and moves with it the driven member through 
the frictional engagement therebetween. This 
moves contact out of engagement with con 
tact finger fill and breaks the circuit to the mag 
net valve. Continued and further depression of 
the accelerator pedal will cause the driven mem 
ber to Swing until the lug 2 assumes the dotted 
position 2', Fig. 9. The driven member can 
then move no further but the driving member 
may move as far as necessary to accomplish the 
open position of the throttle. As soon as the ac 
celerator pedal is released the initial movement 
of the driving member back to normal position 
Will cause the driven member to move to the full 
line position shown in Fig. 9, thereby closing the 
circuit to the magnet valve. The parts are so ad 
justed that when the throttle is in idling position 
lug 9 will engage the shoulder 8 of the driv 
en member insuring that the switch parts will 
be held in the position shown in Fig. 9 with con 
tact in engagement with Spring finger if . 

It will be noted from Fig. 2 that the plunger 
50 and valve 5 provide three different areas. Area 
50 represents the total area of the piston, as for 
example the area of its upper surface. The area 
5 represents the area of the valve disc and area 
55 represents the difference between areas 50 and 
5. These areas are so proportioned that the 
operation of the entire valve is governed by the 
relative pressures on the areas 50, 5f and 55. 
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When the valve is seated it is subjected to the 
preSSure below atmospheric pressure on the area 
5. This is apparent because of course a vacuum 
condition exists in the intake manifold with the 
engine running. Area 50 is exposed to atmos 
pheric pressure through pipe 53 since valve disc 
44 is unseated. The differential area, 55 is like 
Wise exposed to atmospheric pressure. Under 
Operating conditions obviously the valve will be 
firmly seated since the pressure on its upper Sur 
face is greater than the total pressure on its lower 
surface. Of course when the engine is not run 
ning the valve will remain seated by its own 
Weight, though in those applications where it is 
necessary to mount this valve on its side, or up 
Side down, a light spring may be used to urge the 
valve towards its seat when the engine is not run 
ning. In the form of valve shown in Fig. 11 the 
valve is drawn to its seat by the Suction of the 
intake manifold when the plunger has partially 
reduced the area of the inlet ports. 
When the engine is operating and the vehicle 

is in motion, and the operator partially or wholly 
releases the accelerator pedal the first move 
ment of it will cause the driving member of the 
accelerator Operated Switch to move the driven 
member Sufficiently to make the circuit in which 
it is included. In other words, a small move.-- 
ment of the accelerator pedal towards idling 
position will complete the circuit to the magnet 
valve. This, of course, reduces the supply of 
fuel to the carbureter and the engine tends to 
slow down to idling speed, but if the vehicle 
is On the down grade, for example, the engine 
will be over driven thereby. If the speed of the 
engine is above a predetermined speed sufficient 
current will flow from the generator 5 through 
wires 8 and 35, Spring finger f, the contact of 
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the switch, wire 37, Solenoid winding 38, and 
through ground back to the generator. This will 
cause the downward movement of armature 40, 
the movement of which seats valve disc 44 and 
unseats valve disc 45. The upper part of valve 
casing 48 will then be directly connected to the 
intake manifold 23 and the vacuum condition 
therein, acting through pipes 54 and 53, will 
reduce the pressure on the upper surface of 
plunger 50 in valve casing 48 below atmospheric 
pressure, with the result that atmospheric pres 
sure operating on area, 55 on the under surface 
of the plunger 50 will raise it, unseating valve 
disc 5. f 
Air at atmospheric pressure will then be drawn 

into the intake manifold through the funnel 
shaped conduit 49. This air will be heated as it 
is forced to flow over the exhaust manifold in 
reaching the funnel 49. Thus heated, air enters 
the intake manifold 23 in quantities limited Only 
by the cross sectional area of the passage leading 
to the intake manifold which, in best practice, 
should not be of more constricted cross sectional 
area than that of the intake manifold. 
cylinders of the engine will, therefore, be Supr. 
plied with large quantities of fresh air and the 
proportion of fuel, if any, which is mixed with 
this air will be so small that an explosive mix 
ture will not form. The result is that the engine, 
in effect, will be pumping substantially fresh air 
and no fumes or smoke will form and be dis 
charged. 
The predetermined speed above which these 

Operations will occur, will in part. depend upon 
the adjustable air gap between the magnetizable 
core 39 and the armature 40. This air gap may 
be adjusted by means of the screws 4 and 42 
so that the magnet valve will not be operated 
unless the engine is operating above a prede 
termined speed and, as a result, the generator 
is supplying a current thereto above a corre 
sponding predetermined value. This adjustment 
will of course take in the relationship between 
the various pressures on valve discs 44 and 45, 
and the pressure exerted by spring 47. 
These various forces are so proportioned in 

relationship to the air gap adjustment that with 
the circuit to the magnet valve completed the 
magnet valve will only seat valve 44 and unseat 
valve 45 if the engine is operating at a speed 
above a predetermined value. If the Speed of 
the engine is below this value the magnet valve 
will not operate and the relief valve 5 will not 
Open. 
Assuming that the relief valve 5 has opened, 

as the engine slows down the generated electro 
motive force of the generator 5 falls off, So that 
when it approximates the back electromotive 
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force of the storage battery 20 the generator cut 
Out mechanism will operate to disconnect the 
hattery from the generator. The important fea 
ture of this operation is that the generated 
electromotive force, which is then supplied to 
the magnet valve only, becomes substantially di 
rectly proportional to the engine speed, with the 
result that the magnet valve will be directly con 
trolled by the generated electromotive force 
Which is directly proportional to the engine 
Speed. Hence, as the speed of the engine falls to 
a second predetermined value lower than the 
above discussed predetermined value, the mag 
net of the magnet valve will finally become so 
weakly magnetized with respect to the strength 
of spring 47 that the spring will seat valve disc 
45 and unseat valve disc 44, disconnecting valve 

The 
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casing 48 from the intake manifold and connect ing it to atmospheric pressure. 
As a result, valve disc 5 will seat closing the 

fresh air supply connection to the intake mani 
fold. The relief valve closes because when the 
upper area of the valve plunger is subjected 
to atmospheric pressure, the pressures on the 
valve plunger are balanced. Then the weight 
of the plunger will cause it to fall, in which it. 
starts to close the inlet port, and the suction of 
the intake manifold upon the air drawn through 
this restricted port produces a reduced pressure 
under the valve plunger so that the higher pres 
Sure on the top of the valve plunger will cause 
the valve to quickly and firmly seat. The con 
ditions under which the relief valve closes, or 
in other words the predetermined speed of the 
engine below which the magnet valve closes is 
preferably selected so that when the intake mani 
fold is sealed the engine will be operating slight 
ly above idling speed so that it can quickly 
pick up and again become operative without 
stalling. 

If, when the accelerator pedal is released, the 
engine is operating below the first of the above 
discussed predetermined speeds the magnet 
valve will not operate and, 
valve will not open. 
. Best results are secured when the fresh air 
introduced into the cylinders is introduced as 
close as possible to the intake valves themselves. 
As shown, the relief valve is between the car 
bureter and the intake valves so that little or 
no fuel is drawn into the cylinders when the 
relief valve is open. This is important because 
otherwise the inrushing air would draw some 
fuel from the carbureter, plus that which it can 
pick up from the walls of the intake manifold or 
passage, thereby partially defeating the object 
of the invention. The most ideal position for 
the relief valve would be on the inlet valve cas 
ings, with one Supplied for each inlet valve. 

Fig. 3 shows an arrangement in which a plu 
rality of relief valves are employed, or, as illus 
trated, two relief valves connected to the intake 
manifold, one on each side of the carbureter 
riser. This figure need not be described in de 
tail since the parts corresponding to those in 
Fig. 1 have been given the same number and ap 
pear in Substantially the same relationship and 
are of Substantially the same construction. 
With regard to the accelerator operated switch, 
it will be noted that a second spring finger 56 
is provided which is interconnected with the 
Spring finger by means of the contact on the 
Switch, which is the same as the arrangement 
of Fig. 1, with the exception that wire 37 is not 
directly connected to the contact. 

In rircuit with wire 37 is shown a thermostatic 
Switch 57, shown diagrammatically, but which 
is illustrated in detail in Fig. 4. This switch 
comprises Support 58 having a fixed contact 59 
mounted thereon by which the Wire 37 is con 
nected. At 6 is a suitable bimetal element 
comprising two metals of different coefficients of 
expansion Secured together so that when their 
temperature is raised the free end thereof on 
which the contact 60 is mounted will move over 
to engage the fixed contact 59. The other end 
of the bimetal element is, of course, anchored 
to the support. . This thermostatic switch is 
then connected by Wire 62 to the Solenoid Wind 
ing 38 of the magnet valve which is grounded. 
The magnet Valve is of Substantially the same 

of Course, the relief. 
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construction as that shown in Fig. 1. In this 
case it is connected by two pipes 53 to the two 
valve casings 48. The Operation of this mecha 
nism is substantially the same as that previously 
given in detail in connection with Fig. 1. How 
ever, when the magnet valve operates in this 
case both valve casings 48 are connected to the 
intake manifold, with the result that both relief 
valves are raised of their seats to supply fresh 
heated air into the intake manifold at two points 
positioned on opposite sides of the carbureter 
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riser. This insures a supply of fresh air to the 
cylinders in large quantities and at pointS more 
remote from the carbureter and nearer the cyl 
inders themselves. 
The thermostatic switch 57 is employed in the 

circuit to the Solenoid so that even if the engine 
is operating above a predetermined speed and 
the circuit is completed through the accelerator 
Switch the magnet valve will not be operated 
until the engine has been running sufficiently 
long to warm up to a point where the thermo 
static switch is closed. It will be noted that this 
switch is associated with the exhaust manifold 
so as to be in heat exchange relation therewith. 
When the engine first starts to run it will, of 
course, be cold and under these conditions it 
is preferable not to supply fresh air to the cyl 
inders even if the engine is overrunning. Hence 
the circuit to the magnet valve cannot be com 
pleted until the engine has warmed up. Just as 
the magnet valve cannot operate until the en 
gine has attained a normal operating tempera 
ture, so it will be prevented from operating if 
the engine with the throttle at idling position 
cools below its normal operating temperature 
as it might easily do, for example in running down 
a long hill and being supplied with large quanti 
ties of fresh air. As its temperature drops be 
low its normal operating temperature the 
thermostatic switch will open and the relief 
valves will close. It is of course apparent that 
the thermostatic switch may be associated with 
any other part of the engine, such as the en 
gine block, the cooling water system, and the 
like, the essential requirement being that it con 
trol the magnet valve circuit so that the magnet 
valve cannot be operated until the engine . 
reaches or approaches a normal operating tem 
perature. 

Fig. 5 illustrates a fully pneumatic system in 
which the electromagnet valve has been elimi 
nated and a centrifugal governor operated valve 
is employed which is driven from the engine and 
is operated in proportion to the speed thereof. 
At 2 is the exhaust manifold and at 23 is the 
intake manifold. Mounted on the intake mani 
fold, as before, is the relief valve casing 48 pro 
vided with the air inlet having the funnel shaped 
end 49 associated with the exhaust manifold. 
Instead of the accelerator pedal operated switch 
there is supplied a valve which comprises the 
driving member 64 operated by the link 34 which 
connects the accelerator pedal. The driving 
member frictionally engages a driven member 
65 which has an air passage 66 therein. One 
end of the air passage is connected by means of 
a flexible hose or tube 69 with a pipe 6 which 
extends to the casing 68 of a thermostatic valve 
positioned in heat exchange relation with the 
exhaust manifold. The bimetal element 69 con 
trols a valve disc or its quivalent 70 which is 
positioned to close the end of the pipe 7 pro 
jecting into the casing. Pipe T is in turn con 
nected to that portion of Casing 72 above valve 

rest these arms rest upon a member 82. 
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disc 74. The driven member 65 cooperates with 
a seat having a passage 86 opening into the at 
mosphere. A pipe 54 connects the intake mani 
fold 23 with a port in the seat position to co 
operate with the passage 66. The driven mem 
ber is provided with lugs 65' and 66' which co 
operate with the valve seat block to limit the 
movement thereof. 
also provided with a lug 6' positioned to engage 
a shoulder or lug 68' on the driving member. 
When the accelerator pedal is released the driv 
ing member 64 operates the driven member to 
the position shown in Fig. 5. 

In this figure both members are shown in the 
limit of position in one direction. When the 
accelerator pedal is depressed the driving mem 
ber rotates in a counterclockwise direction and 
by its frictional engagement with the driven 
member rotates it therewith unless lug 65' en 
gages the seat block and stops it, at which time 
pipe 67 is connected to the atmosphere through 
passages 66 and 86. The valve casing 2 is pro 
vided with opposed seats which are controlled by 
the valve discs 74 and 75. A compression spring 
73 holds the valve disc 74 seated and valve disc 5 
unseated. A longitudinally adjustable plug 2' 
is employed to vary the pressure exerted by the 
spring. In support 80 is mounted movable men 
ber 79 between which, and the valve disc 75, is 
mounted a ball bearing member 78. The member 
T9 has a substantially hemispherical lower sur 
face positioned to rest between the weighted and 
pivotally mounted arms 8. When the device is at 

The 
support or casing 80 is rotatably supported in any 
suitable manner and is connected to shaft 83. 
This shaft is connected to shaft 85 by a pair of 
miter gears 84. The shaft 85 is rotatably con 
nected to the engine So as to be rotated thereWith. 
There are many ways in which this shaft can ba 
connected to the engine, similar to the way for 
example the generator of Fig. 1 or the pump or 
distributor is connected in common practice. The 
lower part of casing 72 between the valve discs 
74 and T5 is connected by pipe 6 to the valve 
casing 48. The thermostatic valve in this case is 
positioned so that it is normally closed. 
In the operation of this apparatus when the ac 

celerator pedal is partially or wholly released its 
first movement causes the driving member 34 to 
move the driven member 65 to the position shown 
in Fig. 5 so that pipes 54 and 67 are connected. 
This connects thermostatic valve casing 63 with 
the intake manifold, creating a vacuum condi 
tion therein. If the engine is at normal operating 
temperatures the thermostatic valve will have 
opened, with the result that these vacuum condi 
tions are supplied to the upper part of valve cas 
ing 72, through pipe 7 . If the engine is op 
erating above a predetermined speed casing 80 
will be revolving at such a speed that the weighted 
governor arms 8 will be in a raised position so as 
to have caused valve disc 75 to seat and valve disc 
74 to unseat. The result is that valve casing 48 
will then be exposed to the vacuum conditicns in 
the intake manifold through pipe 76. As soon as 
the engine's Speed falls below the predetermined 
speed for which the device is adjusted, the 
weighted governor arms 8 f will have fallen to a 
position where spring 73 may seat valve disc 74 
and unseat valve disc 75. Walve casing 8 will 
then ba connected to the atmosphere and the re 
lief valve 5 will close, cutting off the Supply of 
fresh air to the intake manifold previously Sup 
plied thereto. As soon as the accelerato) pedal is 
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6 
again depressed the driven member 65 will be 
moved so that passage 66 is connected to passage. 
86 and atmospheric conditions will be present in 
the thermostatic valve casing 68. The driven 
member of the accelerator valve, like the driven 
member of the accelerator Switch, is only given a 
limited movement without interfering with the 
necessary movement of the driving member to 
effect complete operation of the accelerator pedal 
and hence the carbureter. - 

Here, again, the pressures on the various areas, 
the pressure exerted by spring 73, and the speed 
of rotation of the governo arms and the Sup 
porting casing are all proportioned so that the 
relief valve will open and close when the engine 
is above or below a predetermined speed. These 
conditions are of course controlled by the ther 
mostatic valve which opens and closes when the 
temperature of the engine is at or below a sub 
stantially normally operating temperature. 

Fig. 6 discloses a combination electromechani 
cal modification of the System. The manifold 
relief valve is not shown in Fig. 6 but armature A 
which operates the valves 34 and 45 is shown and 
it should be understood that the operation of the 
relief valve 59 from the armature 40 through 
valves 44 and 45 is as described with Fig. 1. The 
accelerator switch is employed as before, as well 
as the thermostatic switch 3. The magnet por 
tion of the magnet valve is shown comprising a 
core 39 on which the valve Operating armature 
is pivotally mounted. The solenoid 38, which en 
ergizes the core, is connected by Wire T0 to Wire 
9. The other terminal of the Solenoid is con 
nected by wire 69 to the thermostatic switch 57. 
Spring finger is connected by wire 67 to 
ground through a variable resistance 66 which 
in this case comprises a plurality of carbon but 
tons mounted upon an insulating rod or support 
65. At 64 is a member which bears on the lower 

surface of the carbon buttons and presses them against a fixed stop 63. 
A rotatable casing or support 80 is supplied, as 

before, in which is mounted the bearing mem 
ber 9 between which and member 64 is the ball 
bearing 78. The weighted governor arms 8 are 
pivotally mounted on the casing and rest on the 
member 82 when the casing is at rest. This cas 
ing is revolved through the agency of shaft 83, 
miter gears 84, and shaft 85, which is operatively 
connected to the engine. The casing is grounded 
as shown. In this case when the accelerator 
pedal is partially or wholly released the circuit to 
the Solenoid 38 is completed through the thermo 
static Switch, if it is closed (under the conditions 
previously given), through the accelerator switch, 
and through the carbon button resistance 66 to 
ground. If the engine is operating above a pre 
determined speed the governor arms will have 
moved upwardly and exerted a pressure through 
the members 9,78, and 64 on the carbon but 
tons f66, to reduce the resistance of the circuit to 
the point where sufficient current flows to op 
erate the magnet valve. As the engine slows down 
the pressure on the carbon buttons is reduced to a 
point where the resistance increases so that the 
Spring of the magnet valve, as before, will return 
the magnet valve and armature 40 to normal po 
sition. The magnet valve Will control the relief 
valve or valves exactly as previously described. 
The arrangement of Fig. 7 is given to illus 

trate the fact that this invention is not limited 
to the operation of the relief valve by the sub 
atmosphetic conditions in the intake manifold 
but may be used in a system employing fluid pres 
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sure to operate the relief valve, which is above 
atmospheric pressure. Thus in Fig. 7, the mag 
net valve is shown as in the arrangements of 
Figs. 1 and 2. It will be connected in circuit 
either with or without the thermostatic Switch as 
previously described. In this case a suitable air 
compressor 92, which may be driven from the en 
gine, is connected by pipe 9 to a fluid pressure 
storage tank 90. This tank is the equivalent of 
the intake manifold as employed in the before 
described systems. It is connected by pipe 54 to 
the magnet valve casing 46 below the valve disc 
45. The upper portion of the casing is connected 
by pipe 53 to the relief valve casing 93. Within 
this casing is a piston 94 having a valve faced to 
cooperate with a seat formed at the left hand 
end of the casing. A second valve disc 96 seats 
on another seat formed in the casing and is con 
nected by means of the rod 95 to the valve disc 
and piston 94. A compression spring 97 is po 
sitioned to normally hold the valve discs in the 
position shown with valve disc 96 seated. This 
spring is strong enough to prevent the unseating 
of valve disc 96 under the vacuum action of the 
intake manifold 23. Between the two chambers 
is provided a fresh air inlet which may be pro 
vided with a hood 98, as shown in Fig. 8. 
In the operation of this apparatus when the 

current supplied to the magnet valve is Suffl 
ciently strong (it being remembered that the cir 
cuit to the magnet valve having been completed 
through the accelerator Switch and the engine is 
running above a predetermined speed) valve disc 
64 will be seated and valve disc 45 will be un 
seated. The fiuid pressure source 90 is then con 
nected to valve casing 93 to supply fluid pres 
sure to the right hand face of the valve disc and 
piston 94. This will move the piston to the left 
until it seats. This seat is merely provided to 
prevent the leakage of the fluid pressure medium 
past the piston, and the movement of the piston 
94 also causes the unseating of the valve disc 
96, and as a result fresh air is drawn into the 
intake manifold past the hood or funnel 98 which 
is again positioned with respect to the exhaust 
manifold 2 so that the air will be heated as it 
enters the intake manifold. The operation of 
this device and the conditions under which it 
Gperates are the same as described in connec 
tion. With the other modifications, but is illus 
trated for the main purpose of showing that the 
apparatus can be operated with a separate fluid 
preSSure Source which is preferably above atmos 
pheric pressure, as Well as by the vacuum con 
ditions in the intake manifold. Here, again, 
the various valve areas and springs are propor 
tioned with respect to the pressures involved and 
the Solenoid air gap is adjusted so that the device 
Will only operate with the engine running above 
predetermined speeds and after the throttle has 
been retarded. 

Figure 11 shows a preferred form of the air in 
let, or relief, valve 5 for operation by fluid pres 
sures below atmospheric pressure. Conduit 52 
connects casing 48 with the intake manifold 23 
and the junction of conduit 52 and casing 48 is 
the outlet port 5' of the valve. A pipe 49 con 
nected eccentrically to the lower portion of the 
cylindrical body of casing 48 admits air into this 
casing through the holes 49, 49', which holes 
constitute the air inlet ports of the valve. With 
in the casing 48 is the plunger or piston 50 which 
has formed on the lower end thereof a con 
centric extension in the form of a frustum of a 
cone, a given ring area of which serves as the 

10 

20 

25 

30 

40 

50 

60 

65 



O 

2,085,775 
valve disc 5. The space above plunger 50 is 
the operating chamber 48 of the valve, this 
chamber being connected by pipe 53 with the 
operating means already described. In this Fig. 
11 the area, 55 is the projected area of the Con 
ical surface between the cylindrical portion of 
plunger 50 at ring 55' and the valvering 5, said 
projection being on a plane at right angles to the 
axis of the plunger. Similarly area 5 is the 
plane area inside the valve ring 5. Annular 
grooves 50, 50' are cut into the cylindrical pOr 

, tion of the plunger 50 to provide for the alternate 
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expansion and contraction of the air which paSSes 
from the inlet ports 49', around the limited 
clearance between plunger 50 and casing 48 into 
chamber 48. This alternate expansion and Con 
traction operates to reduce the leakage of air 
from the ports 49’ into the chamber 48". The 
lower portion of casing 48 from the outlet port 
5' to the lower edges of the inlet ports 49' is 
also formed as a smooth Surface Such as the 
frustum of a cone tapered downward towards the 
outlet port 5. 
The operation of this valve is as described on 

page 3, particular attention being drawn at this 
point only to the functions of ring 55' and the 
conical surfaces of plunger 50 and casing 48. AS 
plunger 50 and valve 5 move downward towards 
the closed position in which valve 5 seats on 
the outlet port 5, said movement resulting from 
an increased fluid pressure in chamber 48, the 
open area of inlet ports 49' is reduced as ring 
55' and the cylindrical portion of plunger 50 
move over these portS. 
tion of the inlet port areas causes a progressive 
reduction in the pressures on areas 55 and 5 
on the under side of the plunger, so that the force 
Cn these areas resisting the downward nove 
ment of the plunger is progressively reduced. 
The result is an accelerated downward move 
ment of the plunger 50. 

Also, as plunger 50 moves downward, its lower 
conical surface approaches the lower surface of 
the casing 48, the result being a gradual Con 
traction of the Smoothly converging paSSage for 
air between the open portion of the inlet ports 
49' and the outlet port 5 which further reduces 
the pressure on area 55 and thus further accel 
erates the closing of valve 5. 
This accelerated closing of valves 5 is very 

desirable in valve applications of this kind, for 
these valves are often closed at engine Speeds 
only slightly above idling speed and while con 
siderable quantities of atmospheric air are being 
drawn through the Valves into the intake mani 
fold, at Which time atmospheric pressure oper 
ating to close the valves is only slightly higher 
than the pressure under the valves in the intake 
manifold. m 

It is pointed out that the poppet type of relief 
valve illustrated in the drawings is not the Only 
form of valve which may be used with this in 
vention since those skilled in the art Will appre 
ciate that a slide, rotary slide, or rotary type of 
valve, as well as the piston type, may be emi 
ployed. It is also pointed out that the apparatus 
does not necessarily depend upon the vacuum 
condition within the intake manifold for the 
COrnection thereof since S.One other Vacuum 
source can be employed, such as a vacuum pump 
driven by the engine. 
From the above description it will be appar 

ent that this invention resides in certain prin 
ciples of construction and operation which may 
be readily embodied by those skilled in the art 

This progressive reduc 
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in many other physical forms without departure 
therefrom. I do not, therefore, desire to be 
strictly limited to the disclosure as given for 
purposes of illustration but rather to the ap 
pended claims. 
What I seek to secure by United States Letters 

Paten is: 
1. The combination with an internal combus 

tion engine having an intake manifold, of a fuel 
throttle therefor, means for admitting air into 
the intake manifold and means connected to said 
throttle for operating said first means When the 
throttle is moved towards its idling position from 
any operating position and the engine is operat 
ing at speeds higher than idling Speed. 

2. The combination with an internal combus 
tion engine having an intake manifold and a 
carbureter connected thereto, of a valve in the 
intake manifold, means influenced by the speed 
of the engine and the operation of the carbureter 
throttle for opening said valve and means Oper 
ated with said throttle to actuate Said first means 
when the carbureter throttle is moved from any 
operating position towards or is at idling position 
and the engine is operating above the Speed COr 
responding to the throttle Setting. 

3. The combination with an internal combus 
tion engine, an intake manifold for the engine, 
a carbureter connected to said manifold and car 
bureter control means, of means for admitting 
air into the intake manifold controlled by the 
carbureter control means, the engine Speed, and 
the temperature of the engine. 

4. The combination with an internal combus 
tion engine, an intake manifold for the engine, a 
carbureter for supplying fuel to the engine and 
a control device for the carbureter of at least One 
fluid pressure operated air Supply Valve con 
nected to the manifold, means for supplying fluid 
pressure to the valve to operate it, and means 
controlled by the carbureter control device and 
the engine speed for operating the fluid Supply 
means to actuate the valve when the carbureter 
control means is partially or wholly moved to 
idling position from any operating position and 
the engine is operating above idling Speed. 

5. The combination with an internal combus 
tion engine, an intake manifold for the engine, a 
carbureter and a control device therefor, of fluid 
pressure operated means for admitting air di 
rectly into the manifold, and means including a 
thermostat subject to the temperature of the 
engine for actuating said fluid pressure operated 
means when the carbureter is operated partially 
or wholly to idling position and the engine is 
operating above idling Speed, 

6. The combination with an internal combus 
tion engine, an intake manifold for the engine, a 
carbureter and a control device therefor, of fluid 
pressure operated means for admitting air di 
rectly into the manifold, and means including a 
thermostat subject to the temperature of the en 
gine for actuating said fluid pressure operated 
means when the carbureter is operated partially 
or wholly to idling position and the engine is 
operating above idling speed, said last mentioned 
means being operatively connected to the car 
bureter contro device. 

7. The combination with an internal Combus 
tion engine, an intake manifold for the engine, a 
carbureter and a control device therefor, of a 
fluid pressure operated valve for admitting air 
into the manifold, control means operated by the 
Control device and an engine operated governor 
controlled device cooperating with said control 
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means for actuating said valve to open it if the 
engine is operating above idling speed and the 
carbureter control device is retarded from any 
Operating position to a position corresponding to 
a lower speed. 

8. In a mechanism as described, an internal 
combustion engine, valve controlled means for 
Supplying air to the engine cylinders, electromag 
netic means for operating the valve, a circuit 
therefor and an engine operated governor for 
Controlling said circuit whereby said electromag 
netic means is only operated when the engine is 
Operating above a predetermined speed greater 
than that corresponding to the fuel supply to the 
engine, and thermostatic means subject to the 
engine temperature for finally completing said 
circuit when the engine temperature reaches nor 
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9. The combination with an internal combus 

tion engine and an accelerator controlled car 
bureter therefor, of means connected to and con 
trolled by the accelerator and the engine speed 
for introducing air into the engine cylinders 
When the carbureter first moves toward or is in 
idling position from any to any operating posi 
tion and the engine is operating above a prede 
termined speed. 

10. The combination with an internal combus 
tion engine having intake valves, a carbureter 
for Said engine and carbureter control means, of 
means for admitting air to the intake valves, con 
trolled by the carbureter control means, the 
engine. Speed and the engine temperature. 

11. The combination with an internal combus 
tion engine, an intake manifold for the engine, 
a carbureter connected to said manifold and car 
bureter control means, of means connected to 
and controlled by the carbureter control means 
for admitting air into the intake manifold when 
the carbureter control means is initially retarded 
from any operating position and the engine is 
Operating above a predetermined speed. 

12. The combination with an internal combus 
tion engine having an intake manifold, a car 
bureter connected thereto and carbureter control 
means, of a plurality of valves in the intake mani 
fold, and means influenced by the speed of the 
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engine and directly by the operation of the car 
bureter control means for opening said valves 
When the carbureter control means is partially 
retarded from any operating position and the 
engine is operating above idling speed. w 

13. The combination with an internal combus 
tion engine having intake valves, a carbureter 
for said engine and carbureter control means, 
of a plurality of valves operable to supply air 
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to the intake valves, and electromagnetic means 
controlled by the engine speed and the car 
bureter control means for opening said valves to 
admit air to the intake valves when the car 
bureter control means is first retarded from any 
Operating position and the engine is operating 
above idling speed, 

14. The combination with an internal combus 
tion engine having intake valves, a carbureter 
for said engine and carbureter control means, 
of at least one fluid pressure operated air sup 
'ply valve operable to supply air to the intake 
valves, a Source of fluid pressure, electromagnetic 
means for controlling the supply of fluid pressure, 
to the valve, and means subject to the speed of 
the engine and controlled by the carbureter con 
trol means for operating the electromagnetic 
means when the engine is operating above a pre 
determined speed and the carbureter control is 

2,035,775 
retarded from a position corresponding to the 
operating speed. 

15. The combination with an internal combus 
tion engine having intake valves, a carbureter 
for Said engine and carbureter control means 
therefor, of fluid pressure operated means for 
admitting air to the intake valves, and means in 
cluding a thermostat subject to the temperature 
of the engine for actuating said fluid pressure 
operated means when the carbureter control 
means is retarded and the engine is operating 
above idling Speed. 

16. The combination with an internal combus 
tion engine having intake valves and a car 
bureter including a throttle for supplying fuel 
to the engine, of means for supplying heated air 
to the intake valves at at least one point be 
tween the carbureter and said valves, and means 
for delaying the admission of the air to the in 
take valves until after the engine has obtained 
normal operating temperature. 

17. The combination with an internal combus 
tion engine having intake valves, an intake mani 
fold therefor, at least one fluid pressure operated 
valve operable to admit air to the intake mani 
fold, air inlet ports in said valve, an outlet port 
in said valve leading to the intake manifold, an 
operating chamber for said valve, and means for 
reducing the areas of said inlet ports as fluid 
pressure in the operating chamber moves the 
valve towards the position in which it closes its 
Outlet port, said valve being operationally in 
fluenced by the operating pressure therein, atmos 
pheric pressure, and the pressure in the intake 
manifold. . 

18. The combination with an internal comous 
tion engine having intake valves, an intake mani 
fold, a carbureter and a throttle therefor, of at 
least One valve arranged to admit air at atmos 
pheric pressure to the intake valves, said valve 
being operated by the pressure of the atmos 
pheric and the fluid pressure in the intake mani 
fold, and means for controlling application of 
said intake manifold pressure to the valve by 
and in accordance with the engine speed and any 
retarding of the carbureter throttle. 

19. The combination with an internal combus 
tion engine having an intake manifold, a car 
bureter and a throttle therefor, of at least one 
valve with a plunger, a casing therefor and ports 
therein, said valve being arranged to admit air 
at atmospheric pressure to the intake manifold, 
said valve being operated by the pressure of the 
atmospheric air and the fiuld pressure in the in 
take manifold, the shape of the valve plunger and 
casing being such that as the valve closes, con 
verging surfaces are provided between the air 
inlet ports and the restricting area between the 
valve and its seat, the application of intake mani 
fold pressure to a portion of the valve being in 
fluenced by the partial retarding of the car 
bureter throttle. 
. 20. The combination with an internal combus 
tion engine having intake valves, an intake mani 
fold, a carbureter and a throttle therefor, of at, 
least one valve with a plunger, a casing therefor 
and ports therein, said waive being arranged to 
admit air at atmospheric pressure to the intake 
valves, said valve being operated by the pressure 
of the atmospheric air and the fluid pressure in 
the intake manifold, the shape of the valve 
plunger and casing being such that as the valve 
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closes converging surfaces are provided between 
the air inlet ports and the restricting area be 
tween the valve and its seat, the application of in 
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take manifold pressure to a portion of the valve 
being influenced by any retarding of the car 
bureter throttle. 

21. The combination with the intake manifold 
of an internal combustion engine having a port 
therein, of a pressure fluid operated valve for 
opening and closing said port, a pressure fluid 
Supply connection from the intake manifold to 
Said valve, and an electro-magnet valve in Said 
connection, and means for operating the electro 
magnet valve when the engine throttle valve 
moves toward retarded position. 

22. The combination with an internal combus 
tion engine having an intake manifold and a fuel 
throttle therefor, of electro-magnetic means for 
admitting air into the intake manifold, a manual 
for operating said throttle and connected thereto, 
a Switch operated by said manual, a current 
Source, and circuits including said Source, Switch 
and magnet valve whereby the switch is closed 
upon reversal of movement of the manual from 
throttle advance to throttle retard from any posi 
tion. 

23. The combination with an internal combus 
tion engine having an intake manifold and a fuel 
supply carbureter including a throttle, of valve 
means for supplying air into the intake manifold 
between the engine and the carbureter, means for 
operating the valve means to supply air into the 
intake manifold when the carubreter throttle is 
retarded and the engine is operating above a pre 
determined speed, and means for delaying the 
operation of said valve means until the engine 
has attained normal operating temperature. 

24. The combination with an internal combus 
tion engine having an intake manifold and a fuel 
supply carbureter throttle, of pressure fluid Op 
erated means for supplying air into said manifold, 
said means being operated by the conjoint action 
of the pressure in the manifold and atmospheric 
pressure, means for controlling the supply to and 
exhaust from said means of pressure fluid from 
the intake manifold, and means for Operating 
said supply and exhaust means when the engine 
is operating above a predetermined speed and 
the carbureter throttle is retarded. 

25. The combination with an internal combus 
tion engine and an intake manifold having a port 
therein, of a pressure fluid operated valve for 
opening and closing said port, a pressure fluid 
connection between the intake manifold and Said 
valve to supply an operating pressure therefor, 
an electro-magnet valve in said connection for 
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controlling the supply to and exhaust from the 
valve of pressure fluid, a current source, a circuit 
from said source to said electro-magnet, a car 
bureter operating manual, and a Switch in Said 
circuit connected to said manual for completing 
said circuit when said manual is initially moved 
from any position to a retard position. 

26. The combination with an internal combus 
tion engine and an intake manifold having a port 
therein, of a pressure fluid operated valve for 
opening and closing said port, a pressure fluid 
connection between the intake manifold and Said 
valve to supply an operating pressure therefor, 
an electro-magnet valve in said connection for 
controlling the supply to and exhaust from the 
valve of pressure fluid, a current Source, a circuit 
from said source to said electro-magnet, a car 
bureter operating manual, a Switch in said circuit 
connected to said manual for completing said cir 
cuit when said manual is initially moved from 
any position to a retard position, and means for 
interrupting said circuit when the potential of 
said source falls below a predetermined value. 

27. The combination with an internal combus 
tion engine and an intake manifold having a port 
therein, of a pressure fluid operated valve for 
opening and closing said port, a pressure fluid 
connection between the intake manifold and Said 
valve to supply an operating pressure therefor, 
an electro-magnet valve in said connection for 
controlling the supply to and exhaust from the 
valve of pressure fluid, a generator driven by said 
engine and connected to said circuit, a throttle 
control manual, and a Switch in Said circuit Con 
neted to said manual whereby Said Switch is Op 
erated to close said circuit when said manual is 
initially moved to retard from any position and 
said electro-magnet valve is operated to close Said 
port when the engine speed and hence the gen 
erator potential falls below a predetermined 
value. 

28. The combination with an internal combus 
tion engine for propelling a vehicle, having intake 
valves, of a throttle for controlling the Supply of 
fuel to the engine, means for admitting air to Said 
intake valves, and means operated with Said 
throttle for actuating said first means when the 
throttle is partially retarded from any operating 
position and the engine is operating at greater 
than the speed corresponding to the retarded 
throttle position, 
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