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This invention relates to an attachment for an 
internal combustion engine, and more particu 
larly to mechanism assaciated with the carbu. 
retor of such engine and operative under certain 
conditions to prevent the generation of offensive gases. 
Most carburetors in commercial use at the 

present time comprise an idling nozzle discharg 
ing liquid fuel posterior to the throttle when the 
latter is in closed position, which fuel is mixed 
with air to form the idling mixture. Undesirable 
evolution of gases, sometimes called gassing, is 
likely to occur when the engine is being driven by 
the momentum of the vehicle, as when a bus is coasting to a stop. It is usually more pronounced 
in engines of large veh than in smaller ones, 
and is caused chiefly by incomplete combustion of 
the motive fuel, usually due to an insufficient sup 
ply of air, in proportion to the supply of fuel, to the engine. 
The operating conditions under which undesir 

able evolution of gases is likely to occur may be 
summarized as follows: the throttle is in closed position, the engine speed is above, say, 1000 
R. P.M., and the manifold vacuum is high, say, 
above 24" of mercury. Unless all of these condi tions prevail simultaneously, gassing does not 
usually occur: if the throttle is not fully closed, 
sufficient air will be supplied to the engine to bring 
about normal combustion conditions; if the en 
gine speed is below, say, 1000 R. P.M., the volume 
of air passing the throttle even in its “closed” position will be adequate to prevent any pro 
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nounced evolution of gases; and if the manifold 
vacuum is much below that corresponding to 22 
inches of mercury, the amount of fuel being 
drawn into the induction passage will not be so 
excessive as to cause any considerable evolution of unburnt gases. 
The phenomenon of gassing is to some extent 

explainable by the fact that while the rate of flow 
of a fuid through an orifice is, within certain 
limits, proportional to the difference between the 
pressures at opposite sides of the orifice, there is 
a critical point beyond which further increase in 
such difference produces little or no increase in 
the rate of flow. In most commercial carburetors, 
the flow of air past the closed throttle and the discharge of fuel from the idling nozzle are both, 
under normal conditions of operation, propor 
tional to the degree of manifold vacuum acting 
upon them. But as the manifold vacuum rises 
due to abnormal operating conditions, the critical 
point as to the fow of air is reached before that 
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device shown in my earlier patent, No 964; 
being orie means of accomplishing this purpose. 
However, cutting off the supply of liquid fuel 

to the enigiite under the conditions above dutlined does not necessarily prevent gassing, since in 
some engines fuel coilects in the intake manifold, during formal operation of the engine, in con 
siderable quantity, and when the manifold vacu um rises to an inordiliately high valthe, this fuel 

duction of further fuel be prevented, but that a 
supply of air, additional to that furnished by the 
carburetor, be introduced into the manifold in such quantity as to produce either a normal fiel 
mixture for normal combustion, or a fuel-air mixtutire which is too lean to burn at all. 
vices for accomplishing this result have been attempted in the prior art, but have not been uniformly successful, because not completely 
adapted to the design of modern carburetors and 
enginés. Thus, some carburetors include a vac uun controlled acceleration pump, the piston of 
which is drawn by the force of manifold vacuum 

' ' ... a . cted position, against the force of a compression spiring, hat when the m 
vacuum drops to a predetermined val - 
occur when the carburetor throttle is opened, the acceleration pump is actuated by the spring 

ict a quantity of fuel into the induction pas 
ine. The prior art devices in 
he intake mariifoli to prevent 

have sometimes had the effect of also re 
he acceleration pump, causing it to dis 

charge a quantity of fuel and thereby accentuat 
ing the condition which they were desi 
cure. In the present device, air is admitted to the intake manifold in sufficient quantity to prevent 
gassing, but not in sufficient quantity to cat 
actuation of the acceleration pump, if of the 
vacuum-controlled type. It has been found possi 
blé to so" control the admission of air that the manifold vacuum may be dropped from any higher 
value to a value of approximately 13 of mercury, 
which will prevent gassing while still not causing 
the acceleration pump to be actuated. , , , '.' ' ". 
Ih many installations, it is not sufficient to of the now of fuel. The result is that at' the 55 control the cutting off of the fuel and the introl. 
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duction of air in terms only of manifold vacuum 
and throttle position. The speed of the engine is 
also a necessary criterion under Some circum 
stances. One reason for this is that a fuel-air 
mixture of given richness Will ignite and burn 
coinpletely in the cylinders if the engine is Oper 
atting slowly, say at idling Speed, but will not 
ignite and burn conpletely if the engine is oper 
ating at a higher Speed. 
In some prior art devices, the Woltage of the 

electrical current produced by the automobile 
generator has sometimes been used as an index 
of engine speed, to thereby control the point at 
which auxiliary air Was to be introduced to the 
manifold. In modern types of cars, however, 
this index is not a satisfactory one, since gen 
erators are now often provided with Voltage reg-, 
ulators which partially or entirely cut out the 
operation of the generator when the battery is 
fully charged, so that under such conditions the 
Voltage output of the generator may be low while 
the speed of the engine is high. 

It is an object of the present invention to pro 
vide means responsive to throttle position, mani 
fold Vacuum and engine Speed to shut off the Sup 
ply of fuel to the induction passage, or to intro 
duce a supply of air thereto, or to do both of 
these things, in order to prevent undesirable evo 
lution of gases, and the accompanying evils of 
crankcase dilution and waste of fuel. 

It is a further object of the invention to pro 
Wide a mechanism responsive to engine operat 
ing conditions to lower the manifold Vacuum to 
such point that gassing will be prevented, while 
still maintaining sufficient manifold Vacuum to 
prevent operation of the acceleration pump and 
economizer, if of the type which are controlled 
by manifold vacuum. It is a further object of the invention to pro 
vide mechanism controlled directly by engine 
speed for cutting of the supply of liquid fuel to 
the induction passage and for introducing auxil 
iary air at a controlled rate, to thereby prevent 
Waste of fuel and incomplete combustion thereof 
in the cylinders. A further object of the invention is to provide 
means operated by centrifugal force derived from 
engine operation for controlling the admission 
of fuel and air to the induction passage under 
certain operating conditions. Further objects and advantages of the inven 
tion Will be apparent from the following descrip 
tion, taken in connection. With the appended 
drawing, in which the single figure is a schematic 
View of a carburetor in Vertical Section, having 
mechanism associated therewith which embodies 
the present invention. Before explaining in detail the present inven 
tion it is to be understood that the invention is 
not limited in its application to the details of 
construction and arrangement of parts illus 
trated in the accompanying drawing, since the 
invention is capable of other embodiments and 
of being practiced or carried out in Various WayS. 
Also it is to be understood the phraseology or 
terminology employed herein is for the purpose 
of description and not of limitation. 
In the drawing is shown a downdraft carbu 

retor 9 of known type, comprising an induction 
passage f2 which leads from an air cleaner 4 to 
the header 6 of the intake manifold 8. The 
carburetor may be provided with features com 
monly found in present-day carburetors, such as 
a main fuel nozzle 20 discharging in a venturi 22, 
and a choke waive 24 located in the air horn of 
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4. 
the carburetor and controllied either manually or 
automatically by means indicated schematically 
at 25. The carburetor is controlled by a throttle 
Valve 26 by means of a throttle lever 28 and a 
control rod 3 which connects the throttle lever 
to the acceleration pedal or other mechanism, 
not shown, at the operator's station. Fuel may 
be Supplied to the main nozzle 2) from a float 
chamber or other known mechanism for main 
taining a constant head of fuel, which mecha 
nism is not shown in the drawing. Fuel is also 
Supplied from Such mechanism to an idling paS 
sage, shown as comprising a horizontal paSSage 
32 and a vertical passage 33 in the Wall of the 
carburetor, and terminating in an idling nozzle 
34 posterior to the upstream edge of the throttle 
when the same is in closed position. An air bleed 
orifice 36 communicates With the idling paSSage 
anterior to the closed throttle, in the known man 
ne. A speed control mechanism is mounted in any 
convenient location adjacent the engine, and 
comprises a shell or casing 40 fitted at one end 
with a nipple 42. The nipple 42 communicates 
through a conduit 44 with a port 48 located in 
the carburetor Wall just posterior to the down 
stream edge of the throttle Valve 26 when the 
same is in its closed position, in the Same man 
Iner and for the same purpose as explained in 
Iaibing Patent 2,214,964, above mentioned, so 
that the slightest opening of the throttle valve 
26 will move the downstream edge of the throttle 
beyond the port and the port will thereafter be 
subjected to approximately atmospheric pres 
sure rather than to manifold Vacuum, as it is 
When the throttle is closed. 
At its other end, conduit 44 communicates with 

a passage 5 in the nipple 2, which passage in 
turn communicates with a vacuum chamber 52 
and is controlled by a needle valve 54. The 
needle valve 54 is reciprocable in a neck 56 formed 
on the casing 40, and is urged toward open posi 
tion by a compression spring 58, although nor 
mally maintained in closed position by means 
hereinafter described. A bypass passage 59 con 
nects the chamber 52 to the interior of casing 
40, to prevent air-cushion which might interfere 
With the free movement of valve 54. 
A shaft 60 is mounted in bearings 62 within a 

casing 64 at the rear end of casing 49. A fitting 
66 is secured to the rear end of the casing 64, 
and Secures the end of a sheath 68 which houses 
a flexible cable 70. The cable 70 is secured by 
means of a fitting 72 to the rear end of shaft 60, 
and the other end of the cable is secured, in 
known manner, to a rotating part of the engine, 
so that When the engine is operating at any given 
Speed, the shaft 6 will be rotated at the same 
Speed, or at Some proportional Speed. 

Secured to the forward end of shaft 60 by 
means of a pin 4 is a block 76, generally rec 
tangular in Cross section, and provided at each 
of its opposite faces with a pair of forwardly ex 
tending arms 77 between which are disposed cen 
trifugally actuated members 78, 79. Each of the 
Inember's 9, 79 comprises a bellcrank lever, piv 
oted by a pin 80 to the forward ends of one pair 
of the arms 77, and terminating in an inwardly 
extending finger 82. The fingers 82 terminate 
adjacent each other, and lie in contact With a 
Steel ball 84, which is spun into the rear end of 
valve 54 and is designed to form a frictionless 
actuating connection between the fingers and the 
Waive. The rear ends of members 78, 79 are formed 



S 
with flyballs 88, which may have their outer'sur 
faces in cylindrical form, to permit, them to move 
outwardly through an appreciable distance: with 
out contacting, the inner wall of the casing 40. 
The members '78, is are, at any speed of the engine below a predetermined speed, which may 
be 1000.R.P. M., held in the positions shown in the drawing by means of a compression spring 
88 positioned between the block 76 and the fins 
gers. 82: - - 

When the engine speed exceeds a predeter. 
mined value, the centrifugal force developed by 
flyballs 86 will force the members. 18, 7.9 out wardly, about their pivots 80 causing the fingers 
82 to compress the spring 88, and thereby pers 
mitting the spring 58 to open the valve 54. If at 
such tine: the throttle valve 26 is in closed pos 
sition; manifold vacuum will be applied through 
port: 48, conduit 44; and passage 50 to the cham 
ber 52 whence it will be applied to the mech 
anisms" described hereinafter. 
The idling fuel passage 32 is controlled by a 

cutoff valve 90; which is actuated by means of 
any suitable vacuum control mechanism, which maybe of the type disclosed in my patent above 
identified: Such mechanism is shown very 
schernatically in the drawings, and as so shown 
comprises simply an air-tight casing 92 which 
forms a, chamber 93. One wall of the chamber 93 is formed by a flexible diaphragm 94, which 
has the valve 30 secured thereto by any con venient means $3. 
within the casing urges the valve 90 toward its 
open position. The chamber 93 is connected by 
a conduit 97 to the chamber 52, so that whens. 
ever vacuum exists in the chamber 52 it will be 
transmitted to the chamber 93 and will tend to cause the diaphragm 94 to move valve 90 to its 
closed position, thereby shutting off the flow of 
fuel thirough the passage 33: The initial tension 
of spring 96 is such, however, that no movement 
of valve 90 will take place unless the vacuum ex ceeds a predetermined value corresponding, say, 
to 10 inches of mercury. 
In order to introduce auxiliary air into the 

intake manifold, a nipple 98 is fitted in an aper 
ture' which may be formed either in the header 
its of the intake manifold or in the carburetor 
itself at any convenient location posterior to the 
throttle. The nipple is provided with a cali 
brated bore 99. Mounted on the nipple 98 is a 
casing formed of two elements foo; of having 
a flexible diaphragm fo2 clamped between them 
and dividing their hollowinterior into two cham 
bers to 4; 06: Chamber 04 communicates by 
means of a conduit 08 with a port fi O in the wall 
of the carburetor anterior to the choke valve, 
while chamber 106 communicates by means of a 
conduit ff2 with the vacuum chamber 52, so that 
vacuum may be applied to the rear surface of 
diaphragm O2 to move it to the left as viewed 
in the drawing. Such movement of diaphragm 
f02 is yieldingly resisted by a 'compression spring 
if a., which has such initial tension that no move 
ment of the diaphragm will take place unless 
the vacuum applied thereto exceeds a prede. 
termined value-corresponding, say, to ten inches of mercury. - 
On the forward 'face of the diaphragm 102' is 

mounted a yielding pad ff6, which is secured to 
to the diaphragm by means of threaded means 
ff 8 and forms the movable member of the air 
valve, the fixed member being formed by a cylin 
drical extensions f2O'of nipple '98. It will be seen 

A. compression spring 96. 
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exists in chamber 52, it will be communitiated to chamber fos; moving the valve member fig to its open position and permitting air to fow 
through port' fio; conduit 08 and bore 99 to tie 
intake manifold of the engine. The air-valve is thus cooperates with the fuel-valve'sotoproduce 
a non-combustible mixture under what woula otherwise be gassing conditions, the amount of air admitted to the induction passage being aug. 
mented under suchi comditions, while the admis sion of fuel theretor is completely cut off; since 
under the conditions' described there will be no discharge of fuel from the main nozzle 20 
In operation; the carburetor will function in 

the usual mariner’so long as the operating coni. 
ditions of the engine are normal: Whenever the engine speed exceeds the predetermined value 
for which the spring 88 is designed; the flyballs 
86 will move outwardly, overcoming the initial 
tension of the spring, opening valve 4 and ap. 
plying to diaphragms: 94' and 102 whatever de 
gree of 'suction may be present in the conduit 4. 
Stach' suction, however, will not be sufficient to 
actuate either of said diaphragms unless antiuti. 
til it exceeds a predetermined minimum for which the springs'96 and f4 are designed; or'se. 
lected; and suchi minimum will not be reached 
unless the throttle 26 is in fully closed position, 
so that the manifold vacuum is transmitted at full strengthi to the chamber 52: 
Upon the simultaneous occurrence' of the con ditions of engine speed and throttle position 

above-mentioned; however, the valve 54 will open because of engine speed having exceeded the 
minimum for which it is set, and mariifold vacs 
uurh' of a valtie" sufficient' to actuate the dia. 
phragtiis 94' and 102 will then be transmitted to 
the chambers. 93 and it. The fuel valve 96 will thereupon be moved to closed position cutting 
off further supply of fuel, and valve" ft 6 wit be opened; thereby permitting the high manifold 
vacuum to draw "auxiliary air"through the cons 
duit foe into thie intake manifold. Such introi 
duction of air, however, is controlled by the di 
ameter of the borer 99 of nipple'98, whichi is so 
calibrated'in-relationito the cubic capacity of the engine and other factors that even-though the 
valve- if 6 is fully opened, the manifold vactrum 
existing in the intake manifold will not be drop. 
ped' below a predetermined value" whichi; for i. 
itstrative purposes in connection with this de 
scription, is taken as being 13-inches of mercury. 
As soon as either of the conditions of engine 

speed or throttle position above mentioned ceases 
to obtath, valve? 6 will close, cutting off theftir. 
ther introduction of auxiliary air, and valve 90 will open; permitting' the idfing fuel system to 
resume its normal operation. If the operator is 
bringing his vehicle to a stop, the introduction of air' wifi cease assoon as the engine speedhias 
dropped below a predetermined value, since 54 
will then close. On the other hand; if the oper ator openis' the throttle'slightly, the port 48will 
theri come to lie on the anterior side of the throttle valve and will be subjected to approxi. 
mately atmospheric pressure, so that the vacuum 
in chamber 52 will be insufficient to operate 
either of diaphragms 94, and 02. 
Although the invention has been described 

with particular referenee to a given embodiment 
thereof; it may be embodied in otherforms, and 
is not to be considered as limited except in ae 
cordarice with the terms of the following claims. 

I'claim: . . . . . . . . . . . . that when a predetermined degree of vacuum 75 1. In apparatus for preventing generation of 
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offensive gases in an internal combustion engine 
having a carburetor with an induction passage, a 
throttle in the induction passage, and fuel supply 
means communicating with the induction pas 
sage; a vacuum chamber communicating with the 
induction passage at a point immediately poste 
rior to the downstream edge thereof, said point being swept over by said edge during opening 
movement of the throttle, a vacuum controlled device independent of said fuel supply means for 
introducing auxiliary air into the induction pas 
sage posterior to the throttle, a separate vacuum 
controlled device for rendering the fuel Supply 
means inoperative, connecting means between 
said vacuum chamber and said vacuum respon 
sive devices, and mechanical means controlled in 
accordance with engine speed for controlling said 
connecting means. 2. An engine control device comprising a con 
duit for admitting auxiliary air to the intake 
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manifold of the engine, a valve controlling Said 
conduit, non-electric vacuum responsive means directly connected to and mechanically control 
ling said valve, and means controlling the appli 
cation of vacuum to said vacuum responsive 
means, comprising a conduit connecting said vac 
uum responsive means to the intake manifold, a 
valve in said conduit, an engine driven shaft, and centrifugally operated flyballs on said shaft con 
trolling the position of said last mentioned valve. 

3. An engine control device comprising a con 
duit for admitting auxiliary air to the intake 
manifold of the engine, a valve controlling said 
conduit, vacuum responsive means controlling 
said conduit, vacuum responsive means control 
ling said valve, and means controlling the appli 
cation of vacuum to said vacuum responsive 
means, comprising a conduit connecting said vac 
uum responsive means to the intake manifold, a 
valve in Said conduit, centrifugally operated fly 
balls on said shaft controlling the position of said 
last mentioned valve, and a guide member on said 
shaft rotatable therewith and serving to house 
and guide said flyballs. 4. For use with an internal combustion engine 
having a carburetor, said carburetor comprising 
an induction passage, fuel Supply means con 
municating therewith, and a throttle controlling 
the induction passage; an auxiliary air passage 
by-passing said throttle, means comprising a 
vacuum actuated diaphragm for controlling said 
air passage, means comprising a vacuum actu 
ated diaphragm for controlling said fuel Supply 
means, and means controlled in accordance with 
throttle position and engine Speed for applying 
vacuum to said vacuum responsive means. 

5. The invention defined in claim 4, wherein 
said vacuum actuated means is operative to apply 
vacuum to said responsive means only when the 
engine speed is above approximately 1000 R. P. M. 

6. The invention defined in claim 4, Wherein 
the fuel supply means consists of a fuel duct dis 
charging posterior to the upstream edge of the 
throttle, and the communication of vacuum to 
the vacuum, actuated means includes a port lo 
cated immediately posterior to the downstream 
edge of the throttle when the same is in closed 
position. 7. In combination with an internal combustion 
engine carburetor having an induction passage, 
a throttle controlling the same, a duct supplying 
fuel to the induction passage, and a valve in said 
duct; means energized by manifold vacuum and 
controlled jointly by throttle position and intake 
manifold vacuum for closing Said valve, and 
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8 
means directly responsive to engine speed for 
cutting off manifold vacuum from said first men 
tioned means to render the same inoperative. 

8. For use with an internal combustion engine: 
a carburetor having an induction passage, a 
throttle controlling the same, and means for sup 
plying liquid fuel to the induction passage; 
means controlled in accordance with the throttle position and intake manifold vacuum for render 
ing said first mentioned means inoperative; and 
engine-driven means utilizing centrifugal force 
for rendering said second mentioned means inop 
erative. 9. In combination with an internal combustion 
engine carburetor having an induction passage, 
a throttle controlling the same, and fuel supply 
means communicating with said induction pas 
Sage; an engine-driven device responsive to cen 
trifugal force, and means actuated by intake 
manifold vacuum only when the throttle is in 
Substantially fully closed position for rendering 
Said fuel supply means inoperative, said last men 
tioned means being rendered operative and inop 
erative by said engine-driven device. 

10. In combination with an internal combus 
tion engine carburetor having an induction pas 
Sage, a thottle controlling the same, and fuel sup 
ply means communicating with said induction 
paSSage; a Vacuum chamber communicating with 
the induction paSSage immediately posterior to 
the downstream edge of the throttle When the 
Same is in closed position, centrifugally operated 
means for controlling the communication be 
tween the vacuum chamber and the induction 

i, passage, and vacuum responsive means communi 
Cating with said chamber for controlling the in 
troduction of auxiliary air to decrease the vac 
uum posterior to said throttle. 

11. The invention defined in claim 10, com 
prising in addition vacuum responsive means com 
municating With said Vacuum chamber for con 
trolling said fuel supply means. 

12. In combination with an internal combus 
tion engine carburetor having an induction pas 
Sage, a throttle controlling the same, and fuel 
supply means communicating with said induction 
paSSage; an air passage by-passing said throttle, 
Vacuum responsive means controlling said air pas 
Sage, a duct connecting said vacuum responsive 
means to the induction passage at a point im 
mediately posterior to the downstream edgethere 
of When the throttle is in closed position, said 
point being swept over by said edge when the 
throttle is opened, and centrifugally operated 
means responsive to engine speed for controlling 
said duct. 13. The invention defined in claim 12, compris 
ing in addition means operative only by vacuum 
corresponding to thirteen inches of mercury or 
higher for rendering said fuel supply means in 
operative, 14. An engine control device comprising a re 
stricted conduit for admitting auxiliary air at a 
controlled rate to the intake manifold of the en 
gine to lower the vacuum therein, a valve in said 
conduit, means responsive to said vacuum to con 
trol Said Valve, and means controlling the appli 
cation of vacuum to said vacuum responsive 
means, comprising a conduit connecting said vac 
lum responsive means to said manifold, a valve 
in said conduit, and engine driven mechanism 
operating by centrifugal force to control said last 
mentioned valve. 15. A control device for an engine including an 
intake manifold, a carburetor having an induc 



9 
tion passage, a butterfly throttle controlling the 
same, and a fuel duct discharging adjacent said 
throttle; comprising an auxiliary passage for ad 
mitting air to the intake manifold to lower the 
vacuum therein, a valve in said auxiliary passage, 
a pressure responsive element connected to and 
controlling said valve, a conduit connecting Said 
element to the induction passage posterior to said 
throttle, a valve controlling said conduit, and 
engine driven mechanism operating by centrifugal 
force to control said last mentioned valve. 

16. The invention defined in claim 15, wherein 
said conduit terminates immediately posterior to 
the downstream edge of the throttle in a port 
which is swept over by said edge in the Opening 
movement of the throttle. 

17. The invention defined in claim 15, compris 
ing in addition a fuel valve in said fuel duct, and 
means operative when said auxiliary paSSage is 
opened to close said fuel valve. 

18. A control device for an internal combustion 
engine including an intake manifold, a carburetor 
having an induction passage connected to said 
manifold, a butterfly throttle controlling the in 
duction passage, and a fuel duct discharging into 
said induction passage adjacent said throttle; 
comprising an air passage bypassing said throttle 
to admit auxiliary air to the intake manifold, a 
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valve in said air passage, a pressure responsive 
element connected to and controlling said valve, 
a second valve controlling said fuel duct, a pres 
sure responsive element controlling Said Second 
Valve, a conduit connecting said pressure respon 
Sive elements to the induction passage posterior 
to said throttle, a third valve in said conduit Con 
trolling the application of manifold vacuum to 
both of said pressure responsive elements, and 
engine driven mechanism, operating by centrif 
ugal force to control said third valve. 

19. The invention defined in claim 18, where 
in said conduit terminates immediately posterior 
to the downstream edge of the throttle in a port 
positioned to be swept over by said edge when the 
throttle is moved from closed to partially opened position. 
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