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The present invention relates to an air valve or constant 
vacuum type of carburetor and, more particularly, relates 
to a carburetor of the air valve type which includes a de 
vice for providing power enrichment. 

It is an object of the present invention to provide a 
novel device for improving the fuel economy of an air 
valve carburetor. 

It is an object of the present invention to provide a 
novel device for enriching full throttle fuel-air mixture 
and leaning out part-throttle fuel air mixture of an air 
valve carburetor. 

It is a further object of the present invention to provide 
a novel structure for power enrichment of an air valve 
carburetor which may be operated either manually or by 
manifold vacuum or by the throttle plate position. 

It is a still further object of the present invention to 
provide a novel enrichment device for an air valve car 
buretor which varies the fuel metering rate without chang 
ing the relative position of the fuel metering needle in the 
fuel metering orifice. 

It is a still further object of the present invention to 
provide for the release of hot fuel vapor without the neces 
sity for changing the relative positions of the fuel meter 
ing needle and the fuel metering orifice. 

It is another object of the present invention to provide 
a novel device for controlling fuel-air mixture ratio in an 
air valve carburetor by controlling the pressure in the fuel 
chamber. 

Additional objects and advantages will be apparent from 
the following description taken in connection with the 
accompanying drawings in which: 
FIGURE 1 is a side elevational view of an air valve 

carburetor, partly in section and broken away, being an 
embodiment of the present invention. 
FIGURE 2 is a view of the linkage for regulating the 

fuel chamber pressure valves by means of the throttle 
valve position; and 
FIGURE 3 is a view of a linkage for regulating the fuel 

chamber vent valves in response to manifold vacuum. 
Turning now to FIGURE 1, the numeral 11 generally 

designates an air valve type of carburetor having a body 12 
with an induction passage 3 formed therein. The inlet 
extremity of the induction passage is adapted for connec 
tion to a source of air, while the outlet extremity 16 of the 
induction passage is adapted for connection to the engine 
manifold (not shown). A bridge 17 is formed inter 
mediate of the inlet and outlet extremities of the induc 
tion pasage and has formed therein a fuel metering orifice, 
generally designated as 18. A throttle valve 19 for 
controlling the admission of the fuel-air mixture to the 
engine is rotably supported in the passage adjacent to the 
induuction passage outlet by a shaft 20. 
The body 12 supports an air valve adjusting device 

which consists of a two-part chamber, generally designated 
at 21. The lower side 22 and the upper side 23 of the 
chamber 21 are separated by a flexible diaphragm 24 and 
a variable choke piston 26. The lower side or first 
chamber 22 is in communication with a source of air at a 
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2 
referenced pressure, generally substantially atmospheric 
pressure. Air at the reference pressure is communicated 
to the chamber 22 by a conduit 27. The upper side or 
second chamber is in communication with a source of air 
at subatmospheric pressure when the engine is operating 
by a conduit or orifice 28 opening between the hollow 
interior of the choke piston and the induction passage in 
termediate of the needle valve 35 fixedly connected to 
the piston and the throttle valve 19. The piston is guided 
in its movements by a support 29 depending from the 
top of the chamber 21 which houses therein a dashpot 
member 31 connected within a hollow sleeve member 32 
of the choke piston. A calibrated spring 33 or the weight 
of the assembly normally biases the piston toward a 
choked position. The needle valve 35 which is supported 
by the piston 26 is adapted to extend into the fuel orifice 
18 for regulating the admission of fuel into the induction 
passage 13 in response to the mass of air passing to the 
choke area between the bottom of the choke piston 26 
and the top of the bridge 17. Metering needle 35 and 
the fuel orifice 18 cooperate to control the extent of fuel 
orifice exposure to pressure in the passage. When the 
throttle valve is in the closed position (indicated by solid 
lines), the choke piston will substantially close off the 
induction passage and no air will flow across the bridge. 
When the throttle valve assumes a wide open or full power 
position (as illustrated by dotted lines), the pressure 
differential in the air valve adjustment device 21 will cause 
the choke piston 26 to be retracted the maximum amount 
into the chamber 22, thereby allowing the greatest mass 
air flow to take place and concomittantly, the fuel orifice 
will be restricted by the needle valve to the least degree. 

It is well known that when the engine operates at wide 
open throttle or full power, engine manifold vacuum will 
be at its lowest value and when the engine operates at idle 
or near idle, the engine manifold vacuum will be at its 
greatest value. 
As is well known, the air valve carburetor, as described 

above, provides a fuel-air mixture ratio which is generally 
a function of air flow. To vary this mixture ratio for a 
given air flow, it is proposed to vent the fuel chamber 40 
in the following manner. An impact vent or conduit 44 
interconnects the fuel chamber 40 to the induction passage 
13. The impact conduit or tube 44 has an outlet 47 up 
stream of the bridge 17 which opens substantially only 
to the upstream side of the passage. A suction tube or 
conduit 46 interconnects the fuel chamber 40 and the 
induction passage 3 upstream of the bridge 17. The 
suction tube or conduit 46 has an outlet which is opened 
Substantially only to the downstream side of the passage. 
A first valve or impact conduit valve 48 is rotatably 
mounted on a shaft 52 in the impact conduit 44. A suc 
tion conduit valve or second valve 50 is rotatably mounted 
on a shaft 54 disposed in the suction tube or conduit 46. 
A flange or extending portion 45 is formed to or con 
nected to the choke piston 26 and extends over the outlet 
49 of the suction conduit 46 to reduce air pressure in the 
vicinity of the suction tube outlet 49 when air is flowing 
in the passage 13. In operation, when it is desired to en 
rich the fuel-air mixture, the second vent valve 50 is closed 
and the first vent valve 52 is opened, maintaining the 
chamber 40 at approximately the same or a higher pres 
sure relative to the static pressure of the flowing air in the 
vicinity of the impact tube 44. Conversely, when it is 
desired to lean out or reduce the fuel-air mixture, the first 
vent valve 48 is closed and the second valve 50 is opened, 
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thus relatively lowering the pressure in chamber 40 and 
thereby leaving out this fuel mixture. This relative en 
riching or leaning out effect will be effective at any mass 
air flow; thus the device may be operative to enrich the 
fuel-air mixture at relatively-low manifold vacuum or at 
relatively-high manifold vacuum or at either relatively 
open or relatively-closed throttle valve position. 
FIGURE 2 shows a linkage for controlling the position 

of the first and second vent valves through direct connec 
tion to the throttle valve shaft 20. An arm 56 is rotatably 
connected to the throttle valve shaft 20, moving a Second 
arm or linkage 58 which is linked to shaft 54 and, in turn, 
linked to shaft 52 by linkages 60, 61 and 62 respectively. 
With the linkages in the positions shown in FIGURE 2, 
the impact and suction tubes would be operative to lean 
out the fuel-air mixture when the throttle valve is operat 
ing between the closed and some predetermined throttle 
open position before reaching the full open travel of the 
throttle valve. 
Those skilled in the art will readily appreciate that the 

linkages could be conected in the reverse direction so that 
the fuel-air mixture ratio could be enriched at a throttle 
position from closed throttle to a predetermined partially 
opened throttle. 
FIGURE 4 shows a linkage for controlling the position 

of the vent valves 48 and 50 through direct connection to 
manifold vacuum. Such a device has a conduit 70 for 
conducting manifold vacuum to the vacuum motor 72 
which has a spring-biased piston 74 which is connected 
through linkages 80, 82, 84 and 86 to the first and second 
vent valves shafts 52 and 54 respectively. Depending 
on which way the link 80 is connected to lever 82 on shaft 
54 will determine whether enrichment will occur at either 
low or high vacuum. FIGURE 4 shows the vacuum 
motor acting as a low vacuum power enrichment device. 

It can readily be appreciated that the present invention 
accomplishes its stated objects. Enrichment of a fuel-air 
mixture or leaning out of the fuel-air mixture may be, at 
any time, obtained through a mechanical linkage to con 
trol the position of the vent valves 48 and 50. Similarly, 
the position of the first and second vent valves may be 
linked either to the throttle valve position or manifold 
vacuum condition. The present invention is simple, ef 
fective, efficient and inexpensive. Those skilled in the 
art will appreciate that the flange or extending portion 45 
of the choke piston 26 is not a necessary part of the pres 
ent invention; however, it is useful to increase the re 
duced pressure effect in the vicinity of the vacuum con 
duit 46. The degree of fuel control may be varied by 
altering both the absolute and relative sizes of the con 
duits 44 and 46. Further control may be had by altering 
the shape and position of the outlets 47 and 49 of the 
impact and Suction conduits respectively. The float 
chamber vent system, disclosed by the present invention, 
has the advantage of minimizing float chamber pressure 
variations caused by fuel vapor entering the float cham 
ber through the fuel system. Although certain struc 
tures have been shown and described in detail, it will be 
understood that changes may be made in the design and 
arrangement of parts without departing from the spirit 
of the present invention. 

I claim: 
1. In an air valve carburetor the combination of: 
a body having a fuel-air induction passage; 
a fuel orifice opening in the passage; 
air valve means mounted for reciprocal movement in 

the passage; 
fuel metering means connected to the air valve means, 

said fuel metering means adapted to cooperate with 
said orifice to control orifice exposure to pressure 
in the passage; 

a fuel chamber means for supplying fuel to said orifice: 
a throttle valve means in the passage for controlling the 

introduction of the fuel-air mixture to the engine; 
an impact vent means for communicating said fuel 
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4 
chamber means to substantially atmospheric pres 
Sure; 

a suction vent means for communicating said fuel cham 
ber to a reduced pressure; and 

control means for selectively opening and closing said 
impact vent means and said suction vent means to 
regulate the fuel-air mixture supplied to the engine. 

2. The device described in claim 1 wherein: 
said impact vent means comprises an impact conduit 

interconnecting the fuel chamber to the induction 
passage upstream of the fuel orifice, said impact tube 
having an outlet open on the upstream side of the 
passage; and 

a valve member mounted in said impact conduit for 
opening and closing said conduit. 

3. The device described in claim 2 wherein: 
said control means is operative to position the impact 

conduit valve in responsive to engine pressure. 
4. The device described in claim 2 wherein: 
said control means is operative to position the impact 

conduit valve in response to throttle valve position. 
5. The device described in claim 1 wherein: 
said suction vent means comprises a suction vent con 

duit interconnecting the fuel chamber to the induc 
tion passage upstream of the fuel orifice having an 
outlet open on the downstream side of the passage; 
and 

a valve member mounted in said suction conduit for 
opening and closing said suction conduit. 

6. The device described in claim 5 including further: 
said air valve means having an extending portion dis 

posed in the induction passage to decrease the pres 
Sure in said induction passage in the vicinity of the 
Suction conduit outlet. 

7. The device described in claim 6 wherein: 
Said control means is operative to position the suc 

tion conduit valve in response to engine pressure. 
8. The device described in claim 6 wherein: 
Said control means is operative to position the suction 

conduit valve in response to throttle valve position. 
9. In an air valve carburetor the combination of: 
a body having a fuel-air induction passage; 
a bridge means disposed in the passage; 
a fuel orifice disposed in the bridge means having an 

opening in the passage; 
an air valve means mounted in the passage for re 

ciprocal movement toward and away from the bridge 
means; 

a fuel metering needle means connected to the air valve 
????ns adapted to move reciprocally in the fuel ori 
Ce; 

a throttle valve means in the passage downstream of the 
bridge means for controlling the introduction of the 
fuel-air mixture to the engine; 

a fuel chamber means disposed in the body for de 
livering fuel to the fuel orifice; 

an impact tube member interconnecting the fuel cham 
ber and the passage, said impact tube having an out 
let open substantially only to the upstream side of 
the passage upstream of the bridge means; 

a suction tube member interconnecting the fuel cham 
ber and said impact tube member having an outlet 
open Substantially only to the downstream side of 
the passage upstream of the bridge means; 

first and second valve means mounted in said impact 
tube and said Suction tube respectively; 

a flange portion extending from said air valve means 
for reducing the pressure in the vicinity of the suc 
tion tube outlet; and 

control means for closing said first valve means and 
opening and second valve means in response to 
throttle valve position to selectively reduce the fuel 
air mixture ratio. 

10. In an air valve carburetor the combination of: 
a body having a fuel-air induction passage; 
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a fuel orifice opening in the passage; 
air valve means mounted for reciprocal movement in 

the passage; 
fuel metering means connected to the air valve means, 

6 
impact vent means and said suction vent means to 
regulate the fuel-air mixture supplied to the engine. 
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