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57 ABSTRACT 

A carburetor of the constant depression type in 
which liquid fuel is supplied through a fuel 
metering orifice into a throat defined in the 
induction passage by an air valve. The effective 
area of the fuel metering orifice is controlled by a 
profiled needle carried by the air valve. A transfer 
passage communicates through a port at one end 
with the induction passage downstream of the 
throttle valve when the throttle valve is closed, 
and, at the other end, with the fuel supply passage 
between the orifice and the throat through a cavity 
and a restricted passage. Thus some of the fuel 
passing through the orifice is passed into the 
induction passage downstream of the throttle valve 
when the latter is closed. Air can be drawn from 
upstream of the throat and mixed with the fuel in 
the fuel metering orifice to produce an air/fuel 
emulsion. Air can be fed from a point in the 
induction passage upstream of the throat and fed 
to the transfer passage, and valve means may be 
provided to enable adjustment of the rate of flow 
of such air fed to the transfer passage. 

6 Claims, 2 Drawing Figures 
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3,753,555 
CARBURETORS 

This invention relates to carburetors of the constant 
depression type, which carburetors are provided, in the 
induction passage thereof, with a throttle valve to con 
trol the admission of fuel/air mixture to the cylinders of 
an internal combustion engine to which the carburetor 
is connected, and, upstream of the throttle valve, with 
an air valve operated automatically in accordance with 
the depression existing in the chamber defined by the 
part of the induction passage between the throttle valve 
and the air valve (hereinafter called the mixing cham 
ber) so as to control the flow of air, into the said mixing 
chamber and maintain a substantially constant depres 
sion therein. 

In such carburetors, liquid fuel is supplied through a 
fuel metering orifice into the induction passage at a po 
sition where the effective area of the said passage is 
controlled by the air valve to define a throat in the said 
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induction passage, and thus varies with the degree of 20 
opening of the latter, the effective area of the fuel me 
tering orifice being controlled by a profiled needle 
which is moved with the opening of the air valve to in 
crease the effective area of the said orifice. Carburetors 
having the features set out in the two preceding para 
graphs are hereinafter termed "carburetors of the kind 
referred to.' 

It has been found that, in internal combustion en 
gines using carburetors of this type, idling is not always 
satisfactory, and it is the object of the present invention 
to provide a carburetor of the constant depression type 
in which more satisfactory idling can be obtained. 
According to the invention there is provided a carbu 

retor of the kind referred to, wherein provision is made 
for causing a part of the total fuel flow passing through 
the fuel metering orifice to pass, when the throttle 
valve is closed or substantially closed, into the induc 
tion passage downstream of the throttle valve. 

Preferably, the fuel metering orifice is provided by a 
restricted portion of a fuel supply passage leading from 
a fuel storage chamber to the throat in the induction 
passage which restricted portion is connected to the 
said throat through a portion of the fuel supply passage 
of larger diameter than the said fuel metering orifice. 
A fuel transfer passage may be provided which ex 

tends from said portion of the fuel supply passage con 
necting the fuel metering orifice to the throat to a posi 
tion in the induction passage downstream of the throt 
tle valve. 
Means may be provided for mixing fuel passing 

through the fuel metering orifice, in the said orifice, 
with air, so that an emulsion of fuel and air is supplied 
both to the throat and to the induction passage down 
stream of the throttle valve. 
There will now be described, by way of example and 

with reference to the accompanying drawings, two em 
bodiments of carburetors of the constant depression 
type embodying the present invention. 

In the drawings : 
FIG. 1 is a partial longitudinal section of one form of 

carburetor embodying the invention; and 
FIG. 2 is a partial longitudinal section similar to FIG. 

. 1 but showing a modification in which provision is 
made for admitting extra air to the fuel transfer passage 
through an adjustable flow restricting unit. For conve 
nience of drawing, the adjustable flow restricting unit 
has been shown in the plane of the section, and the 
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2 
float chamber has been omitted, but it will be under 
stood that the said flow restricting unit would in fact be 
positioned so as to be clear of the float chamber. 
Referring to FIG. 1, the carburetor comprises the 

usual body, part of which is shown at 10, having an in 
duction passage 11 extending through it. A bridge 
member 12 formed in the induction passage 11 has a 
flat surface 13, chordal to the axis of the passage 1 1, 
co-operating with a flat end surface 14 of an air valve 
slide member 15 movable across the passage 11 in a di 
rection normal to the flat surface 14 to vary the area of 
a throat 16 defined between said bridge member and 
said slide member. 
A butterfly throttle valve 17 is provided in the induc 

tion passage 11 downstream of the air valve slide 15, 
and the position of the air valve slide 15 is controlled, 
in the known manner, by the depression in the mixing 
chamber 18 defined by the part of the induction pas 
sage between the said air valve slide 15 and the throttle 
valve 17. 
Fuel is supplied to the induction passage 11 of the 

carburetor, from a fuel supply chamber, partly shown 
at 19, in which the fuel level is controlled by the usual 
float (not shown), through a jet 21 mounted in a bore 
in the carburetor body 10 opening into the flat surface 
13 of the bridge 12, the jet 21 having a bore portion of 
reduced diameter at 22 which constitutes the fuel me 
tering orifice. The said metering orifice 22 is spaced 
from the upper end of the jet 21 by a bore portion 23 
of larger diameter. A profiled needle 24 carried by the 
air valve slide 15 extends through the metering orifice 
22 so that the effective area of the said orifice varies 
with the position of the air valve slide. 
A flat formed on the exterior of the jet 21 as its upper 

end defines, between itself and the wall of the bore in 
the body, a cavity 25 connected by a radial passage 26 
in the jet to the bore portion 23 above the metering ori 
fice 22, and a transfer passage 27, formed in the carbu 
retor body iO, connects the said cavity 25 to a port 28 
opening into the induction passage 11 at a position 
such that it is downstream of, but close to, the edge of 
the throttle valve 17 when the throttle valve is closed, 
the said throttle valve edge passing across the port 28 
during a very small angle of movement from its closed 
position. 
Thus, when the throttle valve is closed, or nearly 

closed there is a high degree of suction acting on the 
port 28 and some of the metered fuel passes directly to 
the induction passage 11 downstream of the throttle 
valve 17, being sucked from the larger diameter bore 
portion 23 of the jet 21 through the radial passage 26, 
the cavity 25 and the transfer passage 27, the remain 
der of the metered fuel passing into the throat 16 in the 
usual manner. Due to provision of the cavity 25, the de 
gree of suction applied to the radial passage 26 is less 
than that acting on the port 28 and is dependent upon 
the volume of the cavity 25, the greater the volume of 
the cavity 25 the greater the difference between the de 
gree of suction acting at the port 28 and the degree of 
suction applied to the radial passage 26. Thus the cav 
ity 25 provides a tuning feature. When the throttle 
valve has opened beyond a certain position, the suction 
acting on the port 28 is no greater than that acting in 
the throat 16 and substantially the whole of the me 
tered fuel passes to the throat, the total supply of fuel 
at all times being determined by the effective area of 
the jet orifice. When the throttle valve is closed again, 



3,753,555 
3 

fuel is drawn initially from the cavity 25 and fed 
through the transfer passage 27 to the port 28, such ini 
tial fluid flow being fed from within the cavity 25 at the 
instant of throttle valve closure, or being fuel drawn 
into the cavity 25 from the bridge face 13 into which 
the cavity 25 opens. Thus the flow of fuel through the 
transfer passage 27 is initiated more quickly than would 
be so if the transfer passage 27 communicated with the 
larger diameter bore portion 23 of the jet 21 solely 
through the restricted radial passage 26. 
A valve (not shown) may be provided in the passage 

leading from the lateral orifice in the jet to the ports 
opening into the induction passage, to control the flow 
of fuel in the said passage. 
Air is supplied to the fuel metering orifice 22 through 

an air passage 29 opening laterally into the said orifice 
22 and receiving air from the induction passage 11 up 
stream of the air valve slide 15, so that an air/fuel emul 
sion is formed in the jet 21, and it is this air/fuel emul 
sion which is supplied to the induction passage 11 
downstream of the throttle valve 17. The air passage 29 
preferably leads downwardly to its connection with the 
fuel jet, to reduce the risk of fuel being deposited in the 
said passage which could prevent the emulsion air 
bleed from working. 
The provision of an air supply to the fuel metering jet 

as above described is more fully described and is 
claimed in our co-pending Application No. 55836. 

In the embodiment of the invention shown in FIG. 2 
of the drawings, provision is made for supplying extra 
air to the transfer passage to mix with the fuel or fuel 
fair emulsion passing through that passage. In my ear 
lier filed United States patent application Ser. No. 
127,206, filed Mar. 23, 1971 (executed March 15, 
1971), also entitled IMPROVEMENTS IN OR RE 
LATING TO CARBURETORS, I have described 
and claimed a carburetor of the kind to which the 
present invention relates, wherein a further passage 
provided for supplying air directly to the induction 
passage at a position downstream of the throttle 
valve, when the said throttle valve is in the idling 
position, is so controlled by operation of the throttle 
valve that the supply of air through said further 
passage to the induction passage downstream of the 
throttle valve ceases when the said throttle valve has 
passed through a small range of movementifrom said 
idling position. 

In the arrangement shown in FIG. 2 of the accompa 
nying drawings, in which parts corresponding to those 
shown in FIG. 1, bear the same reference numerals, a 
further passage as described in my said earlier filed ap 
plication is provided by the part of the transfer passage 
27 adjacent the port 28, and an air supply passage con 
nected into the said transfer passage. 
The said air supply passage comprises a part 3 lead 

ing from the induction passage 1 upstream of the air 
valve slide 15 to an adjustable flow restricting unit 32, 
and a part 33 leading from the said unit 32 into the 
transfer passage 27, the said unit 32, although shown in 
the section plane in FIG. 2, being in practice, arranged 
in some other position around the axis of the induction 
passage so as to be clear of the float chamber, which is 
not shown in FIG. 2. 
The flow restricting unit 32 has formed in it a first 

passage 34 connecting with the air supply passage part 
31, a second passage 35, parallel to the passage 34 and 
closed at one end, a third passage 36 connecting the 
other end of the passage 35 to the passage 34, and a 
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4. 
fourth passage 37 connecting the passages 34 and 35 
which is connected intermediate its ends, by a fifth pas 
sage 38, to air supply passage part 33. 
A screw plug 39 mounted in a screw-threaded bore 

aligned with the passage 36 has a tapered end 41 seat 
ing in the passage 36 and is formed with intersecting 
bores 42, 43 providing a fixed flow restriction between 
the passages 34 and 35, and a second screw plug 44, 
mounted in a screw-threaded bore 45 aligned with the 
passage 37, has tapered portions 46 and 47 co 
operating respectively with the parts of the passage 37 
on opposite sides of the passage 38 to provide an ad 
justable restriction of flow between the passages 34,35 
and the passage 38. Thus the actual rate of flow of air 
through the passage 31,33 is determined by the area of 
the bores 42, 43 in the plug 39, and the position of each 
of the tapered portions 46 and 47 relative to the respec 
tive parts of the passage 37 with which they co-operate. 
The rate of flow of air can be varied by movement of 
the screw plug 44 in or out to alter the position of the 
tapered portions 46 and 47 relative to the respective 
parts of the passage 37 with which they co-operate. The 
degree of control of the actual rate of flow of air 
through the passage 31, 33 which can be achieved by 
movement of the screw plug 39 is related to the posi 
tion of the screw plug 44, and the extent by which 
movement of the screw plug 39 can effect the rate of 
flow of air for a particular position of the screw plug 44 
is limited to a minimum value by the area of the bores 
42 and 43, and to a maximum value by the position of 
the tapered portion 47 relative to the respective part of 
the passage 38 with which it co-operates. 

It has been found that the provision of the transfer 
passage 27 has additional advantages in that, by reason 
of its connection to the induction passage 11 down 
stream of the throttle valve, a higher suction is applied 
to the air/fuel emulsion supply system than would oth 
erwise be the case. This higher suction has been found 
to exercise a stabilizing influence on the action of the 
air/fuel emulsion supply system particularly in regard 
to the initiation of air flow to the fuel jet. 

I claim: 
1. A carburetor of the constant depression type com 

prising: 
a. a body having an induction passage which extends 
therethrough; 

b. a throttle valve connected within the induction 
passage; 

c. an air valve in the induction passage upstream of 
said throttle valve, said air valve defining a throat 
area within the induction passage, said body also 
having an opening into the throat area; 

d. a fuel supply jet, located in the opening, having a 
fuel metering orifice wherein fuel is fed to said ori 
fice, said fuel supply jet also including a bore, hav 
ing a larger diameter than said orifice, through 
which fuel flows from said orifice to said throat; 

e. first means for supplying air to said fuel metering 
orifice to form an emulsion of air and fuel in said 
orifice; and 

f. a fuel transfer passage having one end open to said 
bore and the other end open to said induction pas 
sage downstream of said throttle valve, whereby 
when said throttle valve is substantially closed part 
of the fuel-air mixture will be supplied to said 
throat and part will be supplied through said fuel 
transfer passage downstream of said throttle valve. 



3,753,555 
S 

2. The carburetor according to claim 1 further com 
prising second means incuding an air supply passage for 
supplying extra air to the fuel flowing from said fuel 
metering orifice and entering the induction passage 
downstream of said throttle valve. 

3. The carburetor according to claim 2 wherein said 
extra air supply passage is connected to said fuel trans 
fer passage. 
4. The carburetor according to claim 2 wherein said 

extra air passage includes an adjustable flow restricting 
unit for controlling the flow of extra air. 
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6 
5. The carburetor according to claim 1 wherein said 

one end of said fuel transfer passage has a cavity open 
to said throat and a radial passage extending from said 
cavity and open to said bore whereby said fuel supply 
passage receives a fuel-air mixture from said throat and 
from said fuel supply jet. 

6. The carburetor of claim wherein said first air 
supply means comprises an air supply passage which 
slopes downward to said orifice. 
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