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The present invention relates to carburetors for internal 
combustion engines which comprise, in their induction 
pipe, upstream of the throttle valve actuated by the 

O 

driver, a choke valve which opens automatically and 
gradually as the flow rate of air passing through said pipe 
increases and which controls a fuel metering member de 
termining the flow rate of fuel through a fuel feed conduit 
opening into said induction pipe at a place located be 
tween said two valves. 

It is known that in such carburetors the cross sectional 
area of the air flow passage determined by said choke 
valve and the cross sectional area of the fuel flow passage 
determined by said fuel metering member are theoretically 
proportional to each other so that the air and the fuel 
supplied under the same pressure differences form a mix 
ture of constant richness. 

For practical purposes, the ratio to each other of the 
respective cross sectional areas of the air flow passage 
and of the fuel flow passage should not be constant but 
should vary according to the type of engine on which 
the carburetor is mounted and, chiefly, according to the 
conditions in which this engine is running, i.e. according 
as the engine is running at full load or at part load. This 
ratio varies in particular with the rate at which the fuel 
air mixture is supplied to the engine (which is determined 
by the degree of opening of the throttle valve) and with 
the flow rate of air admitted into the engine (which de 
pends upon the degree of opening of the choke valve). 
The object of the present invention is to provide a 

carburetor of the above mentioned type which is capable 
of correctly adapting the richness of the air and fuel mix 
ture it supplies to the various factors of operation of the 
engine. 

For this purpose, according to the present invention, 
there is provided an air bleed conduit opening into the 
fuel feed conduit, this air bleed conduit being controlled 
by valve means operated by the choke valve. This air 
bleed conduit may further be controlled by second valve 
means, actuated by the throttle valve. 

Preferred embodiments of the present invention will 
be hereinafter described with reference to the accom 
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panying drawings merely by way of example and in 
which: - 

FIG. 1 is a vertical sectional view of a carburetor made 
according to this invention, the throttle valve and the 
choke being both shown in the closed position; 

FIG. 2 is a view of the same carburetor, but with both 
of the above mentioned valves in the open position; 

FIG. 3 is a part view, similar to FIG. 1, showing a 
modification of the carburetor; 
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this choke valve 3 controlling a fuel metering member 
4 which determines the flow rate of fuel through a fuel 
feed conduit 5 opening into induction pipe at a place 
located between the two throttle members 2 and 3. 

In the example shown by the drawings throttle valve 
2 is in the form of a butterfly valve fixed on a rotating 
spindle 6. Choke valve 3 is mounted in the air intake 
7 which constitutes the inlet of pipe 1 and which is pro 
tected by an air filter (not shown), and in the example 
shown it has the form of a disc mounted in an offset 
manner on a spindle 8, so that it tends to open under the 
effect of the air stream flowing through the air intake, 
and this against the action of a return device consisting, 
in this case, of a counterweight 9. Of course, this choke 
valve might be of any other type (a sliding piston adapted 
to project into the air intake 7, a spring valve, etc. . . ). 
As it is well known, choke valve 3 which, together with 
the throttle valve 2, limits a chamber 10 in induction 
pipe A, serves to keep, in this chamber, a substantially 
constant suction or at least a suction which varies accord 
ing to a given law when the air flow rate varies. 

Fuel comes from a constant level chamber vented 
through a conduit 12 in communication with the air in 
take 7. This fuel is sucked through a metering orifice 
13 from a chamber 4 which communicates with cham 
ber 1 through a passage 55. The fuel feed conduit 5, 
starts from a space located downstream of metering ori 
fice 3. 
The metering member 4 consists of a needle the cross 

Section of which varies along its length and which is rigid 
with a cylindrical rod 16 slidable in a cylinder E7 dis 
posed in line with chamber 14. Rod 16 projects into 
chamber 19, where it is connected to choke valve 3 by 
means of a link 8. Thus the angular displacements of 
throttle valve 3 produce sliding displacements of metering 
needle 4 in orifice 3, i.e. variations of the annular cross 
Section area of the passage through which fuel flows. 
The fuel Sucked in through conduit 5 is therefore metered 
in accordance with the flow rate of the air passing through 
induction pipe . 

Advantageously, as shown (although this is not neces 
Sary), air is permanently admitted at the same time as 
fuel into conduit 5 so as to emulsify the fuel coming 
from orifice 3. For this purpose, the space located 
above chamber 14 from which starts feed conduit 5, com 
municates through an air inlet conduit 19 with the air 
intake 7, the flow rate of air through said conduit 19 
being determined by an air metering orifice (not shown). 
Now, according to the present invention, there is pro 

vided an air bleed conduit 20, leading into feed conduit 
5, this air bleed conduit 26 communicating with the at 
mosphere through the air intake 7, and this air bleed 
conduit is controlled by valve means operated by choke 
valve 3. 

Said valve means consists of rod 6 itself, air bleed 
conduit 2 opening into cylinder 17 at a level such that 
said conduit 20 is either opened or closed according to 
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F.G. 4 is a view of the carburetor of FGS. 1 and 2 ... 
in position when the throttle valve is fully opened but 
the choke valve is little opened. 
The carburetor- shown by the drawings comprises, in 

its induction pipe , a throttle valve 2 adapted to be actu 
ated by the driver (through suitable link means not shown) 
and, upstream of said main throttle member, a choke 
valve 3 which opens automatically and gradually as the 
flow rate of air passing through said induction pipe (in 
the direction of the arrows of FIGS. 1 and 2) increases, 
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the angular position of choke valve 3. Generally the 
whole is arranged in such manner that valve means 6 
opens air bleed conduit 26 when choke valve 3 is wholly 
or partly closed (FIG. 1) and closes said conduit 20 in 
the contrary case (FIG.2). 
To control air bleed conduit 20, there may be provided, 

in addition to valve means S6, a second valve means, 
actuated by throttle valve 2. Said second valve means 
consists of a piston 21 slidable in a cylinder 22 interposed 
in air bleed conduit 20. Piston 21 carries, rigid there 

O 

with, a rod 23, located across the path of travel of a lever 
24 rigid with spindle 6. This piston 21 acts as a slide 
valve and is therefore provided with a groove 25. It is 
urged toward lever 24 by a spring 26. Generally, as 



e 
s: 

shown, the parts are arranged so that slide valve 21 opens 
the air bleed conduit 29 when throttle valve 2 is wide 
open (FIG. 2) and closes it in the contrary case (FIG. 1). 
The utility of applicant's device is the following one: 
To obtain a desired variation of the fuel to air ratio 

(richness of the fuel and air mixture) when the condi 
tions of operation vary. 
The embodiment of the invention illustrated by FIGS. 

1, 2 and 4 relates to the specific case of a carburetor for 
an internal combustion engine which requires, for limited 
load condition, a constant richness of the mixture, and, 
for maximum load conditions, a richness lower for low 
speeds of the engine than for high speeds thereof. 

Under limited load conditions, that is to say as long 
as throttle valve 2 is not wide open, i.e. is not very far 
from its fully closed position shown by F.G. 1, slide valve 
21 cuts off bleed conduit 2 and fuel is fed through con 
duit 5 in accordance with the cross section of annular 
passage 13, i.e. in accordance with the position of choke 
waive 3, the adjustment being such that a constant richness 
of the mixture is obtained. 

if, now, the load is maximum, that is to say if throttle 
valve 2 is wide open, as long as the speed of the engine 
fed by the carburetor is low, i.e. as long as choke valve 
3 is but little open (F.G. 4) conduit 23 is cleared both 
by valve 25 (throttle valve 2 wide open) and by piston 
E6 (the lower end of which is above the opening of con 
duit 23 into cylinder 57) and bleed air is allowed to 
flow in through said conduit 20, which reduces the fuel 
to air ratio (richness). 
On the contrary, if, the load being maximum (throttle 

valve 2 wide open), the speed of the engine fed by the 
carburetor exceeds a given value corresponding to a given 
opening of choke valve 3 (FIG. 2), element 6 closes 
bleed conduit 5 and the richness is increased to a higher 
constant value. 

Experience teaches that in many cases the air admitted 
through air bleed conduit 28 is useful only when the in 
ternal combustion engine is running in conditions ap 
proximating those ensuring the maximum filling of the 
engine cylinders, i.e. when the throttle valve 2 is wide 
open (FIG. 2). This is why, outside of these conditions, 
piston 21 closes air bleed conduit 29 under the action of 
spring 26 (FIG. 1) but, for said conditions, lever 24 de 
presses the rod 23 of piston 25 and thus causes the groove 
25 of said piston to open the air bleed conduit 20 (FIG. 
2) so that bleed air reaches conduit 5. 

it will be seen that this bleed air, which permits of re 
ducing the suction acting upon metering orifice i3, thus 
making the mixture feed to the engine leaner, is adjusted 
both by cylindrical rod 16 and by piston 2, i.e. both in 
accordance with the degree of opening of choke valve 3, 
and in accordance with that of throttle valve 2. It is thus 
possible to modify the richness of the mixture by air 
leeding, for given air fow rates and working conditions. 
in the case of FIGS. 1 and 2, it has been supposed that 

it is desired to make the mixture leaner when throttle waive 
2 is wide open and the air flow rate through intake 7 is 
low (engine running at low speed). But, obviously, valve 
means 21 may be arranged in such manner as to work 
in a contrary manner, i.e. to open air bleed conduit 20 
for small openings of the throttle valve 2 and to close said 
conduit 20 for great openings of throttle member 2. It 
suffices for this purpose to modify the position of groove 
25 in piston 21. 

Likewise it would be possible to arrange valve means 
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16 in such manner as to cause it to work in a manner 
inverse of that of the preceding case, i.e. so that it opens 
the air bleed conduit 2 only for great openings of the 
choke valve 3, or for an intermediate range of openings 
of this valve 3, as shown by FIG. 3, where needle 4 is 
shown in the position corresponding to the auxiliary 
throttle member 3 being closed. 

According to this modification, member 6 is replaced 
by a rod 16a provided with an intermediate groove 27, 

70 

3,198,497 
4. 

and the opening of air bleed conduit 20 into cylinder 7 
is located at a level such that said opening is closed by 
a solid portion of rod 16a when the valve 3 is closed (posi 
tion shown by FIG. 3), whereas said opening is cleared 
by rod 6a when choke valve 3 is open, air bleed conduit 
28 then communicating with fuel feed conduit 5 through 
groove 27 and a side conduit 20a (position not shown 
by FIG. 3). In this last mentioned position the bleed air 
fed downstream of the fuel metering orifice 3 makes the 
air and fuel mixture leaner by slightly reducing the feed 
of fuel through said metering orifice 13. 

If conduit 23a opens very close to metering orifice 13, 
and if groove 27 is sufficiently long, bleed air keeps flow 
ing to the fuel feed conduit for all openings of choke 
valve 3 greater than a predetermined value. 

If groove 27 is shorter, or if the lower opening of con 
duit 23a may be closed again by the lower solid portion 
of rod 6a, the bleed air is allowed to pass for a given 
range of openings of choke valve 3, but it does not pass 
for stall openings of this valve nor for great openings 
thereon. - 

Anyway the bleed air passing through conduit 23 may 
be adjusted or not in accordance with the position of 
throttle valve 2, by the action of valve means 25. 
Of course, the choke valve 3 might operate separately, 

on the one hand the fuel metering member 4 and, on the 
other hand a valve device analogous to that consisting 
of rod 6 or 6a and serving to control an air bleed con 
duit, such as 20, opening into fuel feed conduit 5, down 
stream of rhetering orifice 3. However, the construction 
illustrated by FIGS. 1, 2 and 3 is much simpler and less 
expensive; furthermore it has the advantage of reducing 
the frictions that may exist in the pivoting connections 
between throttle member 3 and cylindrical rod 16. As 
a matter of fact the movements of all the parts must be 
as free as possible so that choke valve 3 may move ac 
curately in accordance with even small variations of the 
air flow rate in the induction pipe. 

It should be well understood that the constructions 
above described have been given merely by way of ex 
ample. - 

What claim is: 
1. A carburetor for an internal combustion engine 

which comprises, in combination, an induction pipe hav 
ing an air inlet, a throttle valve in said induction pipe, an 
automatic choke valve mounted in said induction pipe 
upstream of said throttle valve, said choke valve being 
mounted responsive to the thrust exerted thereon by the 
air stream flowing through said induction pipe so as to 
be urged toward opened position by said air stream, means 
for yieldingly urging said choke valve toward the closed 
position thereof, a fuel tank, a fuel feed conduit starting 
from said fuel tank and opening directly into the portion 
of said induction pipe located between said choke valve 
and said throttle valve, for conveying fuel from said fuel 
tank to said induction pipe, said fuel feed conduit includ 
ing a throttled portion, a cylindrical passage in line with 
said throttled portion and opening into a part of said 
fuel feed conduit located downstream of said throttled 
portion: thereof, an air bleed conduit opening into said 
cylindrical passage, a cylindrical rod fitting slidably in 
said cylindrical passage and operatively connected with 
said choke valve for opening or closing the communica 
tion between said air bleed conduit and said fuel feed con 
duit according to the position of said choke valve, said 
cylindrical rod being positioned relative to the opening 
of said air bleed conduit in such a manner as to close off 
said opening in response to the opening of said choke 
valve, a fuel metering member carried by said cylindrical 
rod and slidable in said throttled section for controlling 
the cross section therethrough, and valve means mounted 
on said air bleed conduit operatively connected with said 
throttle valve. 

2. A carburetor according to claim wherein said valve 
means is operatively connected with said throttle valve 
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so as to be opened when said throttle valve is in fully 2,162,056 6/39 Bracke ---------------- 261-34 
opened position and is closed when said throttle valve is 2,261,490 1 1/41 Weber ----------...- 261-50 XR 
in any other position. . . 2,269,949 1/42 Mallory -------------- 261-50 

2,523,798 9/50 Winkler ---------- 261-50 XR 
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