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[5 7] ABSTRACT 
A device for the injection of secondary gases into the 
conduit for the intake of the gaseous fuel mixture of 
an internal combustion engine, comprising a nozzle 
mounted in said conduit the upstream mouth of which 
joins the said conduit in which it ?ts, and the 
downstream mouth of which is located in the said con 
duit with a certain clearance, forming a free annular 
space between said nozzle and said conduit, and duct 
for the supply of the said secondary gases, opening 
into said annular space, and communicating with a 
supply source of said secondary gases. 

7 Claims, 3 Drawing Figures 
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DEVICE FOR THE INJECTION OF GASES INTO 
THE FEED SYSTEM OF AN INTERNAL 

COMBUSTION ENGINE 
The present invention has essentially for its object a 

device for the injection of secondary gases, in particu 
lar inert gases, into the fuel feed system of an internal 
combustion engine. 1 

In modern high compression rate and high speci?c 
output engines, the maximum combustion tempera 
tures amply exceed the critical threshold of formation 
of nitrogen oxides. It has been suggested, in order to 
reduce this formation, which is detrimental, to in 
troduce, through the normal intake system of the en 
gine, inert gases ‘which add to the gaseous air-fuel mix 
ture. In this case, a certain amount of non-combustive 
inert gases is taken from the exhaust gases and re~in 
jected into the carburetter after having been more or 
less cooled. In a device already known, the inert gases 
reach the carburetter, generally of the variable-Venturi 
type, through a simple pipe opening downstream of the 
said variable Venturi, and this, owing to the mechanical 
regulation of the said carburetters, does not lead to any 
disturbance in the carburetion. Unfortunately, in car 
buretters provided with pneumatic richness regulation, 
high-speed injection of addition gases by this method 
creates disturbances in the ?elds of pressure at the level 
of the nozzle and affects the richness regulation device 
according to no foreseeable law. 
The invention has for its object a device which is 

both simple and effective, enabling in particular to use 
exhaust gases as additional inert gases, the supplemen 
tary injection of these additional gases into the feed 
system of _ the engine taking place without any 
disturbance in the ?elds of pressure in the feed system, 
the said device thus being, in particular, adapted to be 
used in carburetters provided with pneumatic richness 
regulation. 
The device according to the invention enabling to at 

tain this end is characterized in particular in that in the 
conduit for the intake of the gaseous fuel mixture into 
the engine is mounted a nozzle, the upstream mouth of 
which joins the said conduit in which it ?ts, and the 
downstream mouth of which is located in the conduit 
with a certain clearance, a duct of the like for the 
supply of the said secondary gases opening into the an 
nular space comprised between the said nozzle and the 
said conduit. ' 

Owing to this arrangement, a regular secondary gas 
injection is obtained wherein possible disturbances 
have no effect upon the feeding of the engine and do 
not affect the operation of the carburetter. 
The invention will be better understood and other 

objects, characteristics and advantages thereof will ap 
pear as the following description. proceeds, with 
reference to the appended drawing given solely by way 
of example illustrating one form of embodiment of the 
invention and wherein: 

FIG. I is a longitudinal sectional view of an injection 
device according to the invention; 

FIGS. 2 and 3 show diagrammatically, to a smaller 
scale, transverse sectional views of two arrangements 
of the additional gas supply system. 
According to the form of embodiment illustrated dia 

grammatically in FIG. 1, a conduit 10 conveys the com 
bustible gaseous mixture proceeding from the carbu 
retter and circulating according to the arrow F in the 
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2 
direction of the cylinders of an internal combustion en 
gine (not shown). At 11 there is shown the butter?y or 
throttle valve for the regulation of the intake ?ow. 
According to the invention, in the conduit 10, there 

fore downstream of the gasoline or petrol injection 
ports of the carburetter (not shown), is mounted on a 
nozzle Venturi shaped tube or 12, the upstream mouth 
or inlet end 13 of which fits in an joins the conduit 10, 
for instance by being welded as shown at 14. The main 
intake of the gases ?owing in the direction of the arrow 
F therefore follows the path through the interior of the 
nozzle 12 and issues again from the latter into the con 
duit 10 after having passed through the downstream 
outlet end or mouth 15 of the nozzle. The mouth 15 is 
located at a certain distance e from the conduit 10, so 
that between the nozzle 12 and the conduit 10 there is 
formed an annular space 16. Thus, the conduit 10 
serves to direct the combustible mixture through the 
Venturi-shaped tube 12 which is ?xed to the inner sur 
face of the conduit 10 only at the upstream end of the 
tube 12 along the edge of the latter which defines the 
inlet 13. The space 16 which is de?ned between the ex 
terior surface of the tube 12 and the interior surface of 
the conduit 10 has its maximum width around the 
throat of the Venturi-shaped tube 12 at an intermediate 
region spaced from the opposed ends of the tube 12, 
and this space 16 gradually diminishes in width from 
this intermediate region where the throat of the Ventu~ 
ri-shaped tube is located toward the opposed ends of 
the tube 12. 

It is into this intermediate zone of the space 16 where 
the latter has its maximum width that the secondary 
gases, for instance inert gases derived from the exhaust 
gas system are conveyed for instance through two con 
duits l7, 18. These secondary gases circulating in the 
direction of the arrow f ?ow into the conduit 10 
downstream of the inlet end of the nozzle. Ad 
vantageously, the conduits 17, 18 are located substan 
tially at the level of the throat 19 of the nozzle. The 
conduits 17, 18 form a supply means communicating 
with the space 16 through the conduit 10 and having an 
outlet extending axially of the conduit 10 through a 
given distance equal to the diameter of each of the con 
duits 17, 18, this outlet opening into the intermediate 
zone of the space 16 for supplying exhaust gas thereto. 
This space 16 extends upstream of the outlet of the 
supply means 17, 18, through a substantial distance 
which is greater than the given distance axially of con 
duit 10 corresponding to the diameter of each of the 
conduits 17, 18, and in the same way the space 16 ex 
tends downstream of the supply means l7, 18 also 
through a substantial distance which is substantially 
greater than the given distance axially of conduit 10 
which corresponds to the thickness or diameter of each 
of the conduits l7, 18. In this way the exhaust gases in 
troduced through the supply means into the inter 
mediate zone of the space 16 can expand in an up 
stream direction through the inlet end 13 of the tube or 
nozzle 12, and also the exhaust gases can ?ow in a 
downstream direction from the intermediate zone of 
space 16 through the gap between the downstream end 
15 of tube 12 and the inner surface of the conduit 10. It 
will be noted from FIG. 1 that the supply means 17, 18 
is situated substantially midway between the opposed 
upstream and downstream ends of the space 16. The 
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nozzle 12 is a conventional nozzle which is substantially 
in the shape of a hyperboloid of revolution or the like. 
Thus, the conduits 17 and 18 form a supply means for 
supplying exhaust gases into the space 16 de?ned 
between the tube 12 and the conduit 10 at the inter 
mediate zone of this space where it has its greatest 
width so that the gases not only can ?ow in the 
downstream direction toward the gap e de?ned 
between the outlet end 15 of the tube 12 and the con 
duit'l0 but also these gases can expand in an upstream 
direction in the space 16 toward the inlet end 13. 
The layered stream of the gases issuing from the 

device is then substantially composed of a central jet of 
carburetted mixture G and an annular peripheral 
stream of additional gases g. 
As already mentioned hereabove, such an intake of 

secondary gases enables to lower the nitrogen oxide 
content of the fuel gases and to improve the operation 
of the engine without disturbing the feed system, in par 
ticular where the carburetter used is of the pneumatic 
regulation type. 

In addition to the aforementioned advantages, it is 
possible, by cooling more or less the recycled inert 
gases taken from the exhaust gases, to reduce the 
defrosting of the carburetter, especially in cold weather 
or upon starting, to correlatively reduce condensation 
at the level of the intake body pit. In addition, the 
atomization of the gasoline is improved. 
The additional injection gases may either by con 

veyed into the annular space 16 in such a manner that 
the injection will take place substantially without rota 
tion about the axis of the intake conduit, as diagram 
matized in FIG. 2, or injected into the said space so as 
to ensure a rotation of the peripheral stream resulting 
in a certain mechanical effect of atomization and mix 
ing of the mixture, as diagrammatized in FIG. 3, where 
the angle a between the conduits l7 and 18 and a line 
extending in a radial direction is illustrated. 

This last structure of the swirl chamber shown in 
FIG. 3 is interesting because it has the potential of re 
tarding exhaust recirculation at wide open throttle, 
which is a desirable condition. 

It will be noted that because the tube 12 is of a sub 
stantially uniform wall thickness and is fixed only at its 
inlet end 13 to the inner surface of the conduit 10, the 
space v16 is free of any obstructions and the exhaust 
gases can flow in a smooth, controlled manner in the 
space 16 engaging only the inner cylindrical surface of 
the conduit 10 and the exterior gradually tapering sur~ 
face of the tube 12. 
Of course, the invention is by no means limited to the 

form of embodiment described and illustrated, which 
has been given by way of example only. In particular, it 
comprises all the means constituting technical 
equivalents to the means described as well as their 
combinations, should the latter be carried out accord 
ing to the spirit of the invention. 
What is claimed is: 
1. In an internal combustion engine, an elongated 

conduit for directing a fuel-air mixture from a carbu 
retter to an intake of the engine, an elongated tube of 
Venturi-shaped con?guration coaxially situated within 

15 

20 

25 

30 

35 

45 

55 

60 

65 

4 
said conduit and having an upstream inlet end and a 
downstream outlet end, said tube having a substantially 
uniform all thickn s a d bein lxed nl _ t its - 
stream in et end to t e iiiner sug ace 0? still conciiiit 
along the entire peripheral edge of said tube at said up 
stream inlet end thereof so that the mixture is directed 
by said conduit through said tube, the latter de?ning at 
its downstream outlet end a relatively narrow gap with ' 
the interior surface of said conduit and said tube also 
de?ning with the interior surface of said conduit an 
elongated annular space which has a maximum width at 
an intermediate zone of said space surrounding a throat 
region of said tube with said space gradually diminish 
ing in width from said intermediate zone in the up 
stream and downstream directions respectively toward 
said inlet end of said tube and said gap, said space being 
closed at said inlet end of said tube so that it commu 
nicates with the interior of said conduit only through 
said gap, and supply means communicating trough said 
conduit with said space and having an outlet occupying 
a given distance axially of said conduit opening into the 
intermediate zone of said space for supplying exhaust 
gases thereto, said space extending upstream of said 
outlet through a substantial distance which is substan 
tially greater than said given distance as well as 
dOwnstream of said outlet also through a substantial 
distance which is substantially greater than said given 
distance, so that exhaust gases supplied to said space by 
said supply means can expand in an upstream direction 
toward said inlet end of said tube in the interior of said 
space and ?ow in a downstream direction from said in~ 
termediate zone through said gap into contact with the 
mixture issuing through the downstream outlet end of 
said tube. 

2. The combination of claim 1 and wherein said 
supply means includes at least one additional conduit 
communicating through an opening of said ?rst-named 
conduit with said intermediate zone. 

3. The combination of claim 2 and wherein said one 
additional conduit extends non-radially with respect to 
the common axis of said tube and ?rst-named conduit 
so that the exhaust gases introduced through said 
supply means have a swirling motion in said space. 

4. The combination of claim 3 and wherein there are 
a pair of said additional conduits respectively commu 
nicating with said intermediate zone of said space at 
diametrically opposed portions of said ?rst-named con 
duit. 

5. The combination of claim 1 and wherein a throttle 
valve is situated in said conduit downstream of and ad 
jacent to the outlet end of said tube. 

6. The combination of claim 1 and wherein said 
supply means includes a pair of diametrically opposed 
supply conduits extending along a straight line perpen 
dicular to the common axis of said tube and ?rst-named 
conduit and communicating through diametrically op 
posed openings of the latter with said intermediate 
zone. 

7. The combination of claim 1 and wherein said 
supply means is situated substantially midway between 
opposed ends of said space. 

* * * * >l< 
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