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[57] ABSTRACT 

In the mixing chamber of a carburetor a choke valve is 
spaced axially from a throttle valve. The carburetor 
includes a hot air chamber to which hot air heated by 
exhaust gas is admitted. Positioned within the hot air 
chamber is a bimetallic coil which, in response to the 
temperature of the hot air heated by exhaust gas, op 
erates the choke valve. Communicating with the hot 
air chamber is a cylindrically shaped chamber contain 
ing a piston which is also displaced by the bimetallic 
coil as it operates the choke valve. On the opposite 
side of the piston from the hot air chamber, the cylin 
drically shaped chamber also communicates with the 
mixing chamber adjacent the throttle valve so that a 
negative pressure within the mixing chamber tends to 
displace the piston in the same direction that it is 
moved as thelchoke valve is opened. The side of the 
cylindrically shaped chamber in communication with 
the mixing chamber is connected through a valved 
passage to the hot air chamber so that differences in 
pressure on the opposite sides of the piston can be bal 
anced during idling before the engine associated with 
the carburetor warms up. 

8 Claims, 4 Drawing Figures 
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ARRANGEMENT FOR REGULATING A CHOKE 
VALVE IN A CARBURETOR 

SUMMARY OF THE INVENTION 

The present invention is directed to an automatic 
choke associated with a carburetor and, more particu 
larly, it is directed to an arrangement for automatically 
opening the choke valve in the carburetor in accor 
dance with the relationship between the hot air temper 
ature and the operating conditions of the engine asso 
ciated with the carburetor. Speci?cally, the arrange 
ment provides optimum running of the engine before it 
is sufficiently warmed up. 

In general, automatic chokes are arranged to provide 
an optimum operation of the choke valve by balancing 
the spring force of a bimetallic coil exposed to the hot 
air temperature and the drawing force provided by the 
negative manifold pressure conditions in the engine 
acting on a piston also associated with the choke valve. 
However, when the engine is cold, the choke valve re 
mains almost completely closed because of the consid 
erable elastic force of the bimetallic coil. Accordingly, 
when the engine is operated under a light loading, such 
as during idling, and a large negative manifold pressure 
acts on the vacuum piston, it causes the choke valve to 
open against the spring force of the bimetallic coil. As 
a result, the choke effect is unsatisfactory and the fuel 
air mixture obtained is insufficient so that a faulty 
idling operation of the engine results. 
Therefore, a primary object of the present invention 

is to provide an arrangement for improving the per 
formance of the choke by overcoming the drawing 
force of the negative manifold pressure acting on the 
vacuum piston during idling or light-load running oper 
ation of the engine before it warms up. 
The various features of novelty which characterize 

the invention are pointed out with particularity in the 
claims annexed to and forming a part of this disclosure. 
For a better understanding of the invention, its operat 
ing advantages and specific objects attained by its use, 
reference should be had to the accompanying drawings 
and descriptive matter in which there is illustrated and 
described a preferred embodiment of the invention. 

BRIEF DESCRIPTION OF THE DRAWING 

In the drawing: 
FIG. 1 is a schematic sectional view of a carburetor 

incorporating an automatic choke arrangement em 
bodying the present invention; 

FIG. 2 is an enlarged perspective view showing, in de 
tail, a piston used in the arrangement illustrated in FIG. 
1; 
FIG. 3 is an enlarged sectional view of a change-over 

valve, as shown in FIG. 1, in the position it assumes 
during idling or light-load running operation; and 

FIG. 4 is a sectional view, similar to FIG. 3, however 
indicating the position of the change-over valve when 
the engine load has increased. 

DETAILED DESCRIPTION OF THE INVENTION 
In FIG. 1 a carburetor 1 is illustrated having an axi 

ally extending mixing chamber la containing a choke 
valve 2 adjacent upper end and a throttle valve 3 
spaced from the choke valve and located near the 
lower end of the mixing chamber. The carburetor also 
includes a hot air chamber 24 separate from the mixing 
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2 
chamber and having an inlet 9 through which hot air 
heated by exhaust gas is admitted into the hot air cham 
ber. Positioned within the hot air chamber 24 is a spiral 
bimetallic coil 6 ?xed intermediate its ends to the 
chamber and connected at its upper end, as viewed in 
FIG. 1, to a lever 5 which, in turn, is connected to a 
shaft 4 of the choke valve 2. In addition, the carburetor 
also forms a cylindrically shaped chamber 20 in which 
a vacuum piston 8 is axially displaceable. The piston 8 
divides the chamber 20 into two. sides, one side com 
municates directly with the hot air chamber 24 and the 
other side communicates through a passage 12 and the 
opening 23 with the mixing chamber 1a at a position 
spaced between the throttle valve and the outlet 22 
from the mixing chamber. A rod 7 is connected at its 
upper end to the lever 5 and extends downwardly and 
is connected by a pin 10 to the upper portion'of the pis 
ton 8. Accordingly, when the lever 5 moves down 
wardly, as viewed in FIG. 1, for opening the choke 
valve 2 the rod causes the piston to move axially down 
wardly. 
A portion of the inner surface of the chamber 20 

forms a passageway 11 which extends only for a part of 
the axial length of the chamber upwardly from its lower 
end. As can be seen in FIG. 1, the passageway 11 ex 
tends up to the lower portion of the piston 8. The pas 
sageway 11 provides a ?ow path for hot air from the 
hot air chamber 24 into the passage 12 when the piston 
is displaced axially downwardly. Connected to the hot 
air chamber 24 above the upper end of the chamber 20 
is a by-pass pipe 13 which extends downwardly around 
the chamber 20 and is connected at its lower end to a 
change-over valve 25. 

In FIG. 2 a recess 19 is shown extending axially 
downwardly into the piston 8 for a portion of its axial 
length. When the piston is moved downwardly for a 
certain length the recess 19 communicates with the 
passageway 11 so that the hot air can flow from the hot 
air chamber 24 into the chamber 20 and then into the 
passage 12. 

In FIGS. 3 and 4 the change-over valve 25 is shown 
in detail and it includes a valve chamber 21 which com 
municates intermediate its ends with the lower end of 
the passage 13.‘ Further, the valve chamber 21 also 
communicates through a small hole 15 with the mixing 
chamber at a location in the range of movement of the 
throttle valve 3. In FIG. 3 the hole 15 is shown located 
slightly upwardly from the idling position of the throttle 
valve 3. The valve chamber 21 is also connected to the 
passage 12 through two separate passages 13' and 13'’. 
A spool 14 is axially slidable within the valve chamber 
21 for regulating ?ow through the passages 13, 13' and 
13". At the end of the vacuum chamber 21 adjacent 
the hole 15 communicating with the mixing chamber is 
a spring 16 which biases the spool 14 away from the 
mixing chamber. As the spool 14 is axially displaced 
through the valve chamber 21 it provides a change 
over effect closing off the passage 13' while the pas 
sages 13 and 13" are in communication or closing off 
?ow from the by-pass passage 13 while affording com 
munication between the passages 13' and 13'’. 
As mentioned above, the recess 19 in the piston is 

provided so that a slight downward movement of the 
piston provides flow of the hot air from the hot air 
chamber 24 through the recess 19 into the passageway 
11. Restrictions l7 and 18 are located in the passages 
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l2 and 13', respectively, to regulate the flow through 
these passages. 

In this arrangement, when the temperature of the hot 
air admitted into the hot air chamber 24 is low, the bi 
metallic coil 6 is contracted and closes the choke valve 
2 and develops a large elastic force acting in the down 
ward direction, as viewed in FIG. 1. However, as the 
bimetallic coil 6 is heated by the hot air, the coil ex 
pands, dissipating its elastic force, and causes the lever 
5 to turn the shaft 4 for opening the choke valve 2. As 
the lever moves in response to the contraction or ex 
pansion of the bimetallic coil, the vacuum piston 8 is 
moved in a similar manner. When the hot air tempera 
ture is low the vacuum piston 8 assumes an upper posi 
tion within the chamber 20, however, at this time a neg 
ative manifold pressure corresponding to the running 
condition of the engine is also applied to the vacuum 
piston through the passage 12 and the chamber 20 and 
a force tending to move the piston downwardly is ex 
erted and such downward movement tends to displace 
the lever 5 and the shaft 4 in the direction for opening 
the choke valve 2. Accordingly, the opening of the 
choke valve is determined by the balanced condition of 
the elastic force developed by the bimetallic coil and 
the drawing force exerted on the vacuum piston 8. If 
the vacuum piston moves downwardly a sufficient 
amount to place its recess 19 in communication with 
the passageway 11, the hot air in the hot air chamber 
24 flow downwardly through the recess 19 and the pas 
sageway 11 into the cylinder 20 and the passage 12 and 
out through the outlet 22 of the mixing chamber in the 
carburetor. As a result, the difference in pressure be 
tween the upper and lower sides of the vacuum piston 
8 effecting a reduction in the negative pressure or 
drawing force acting on the piston which tends to open 
the choke valve 2. When the engine is idling or operat 
ing under slow-speed conditions, the hole 15 is posi 
tioned slightly above the throttle valve 3, as shown in 
FIG. 3, and a pressure almost equal to atmospheric 
pressure acts on the righthand side of the spool 14 of 
the change-over valve 25 so that the spool is forced to 
move to the left under the biasing force of the spring 
16 for establishing communication between the pas 
sages 13 and 13''. As a result, part of the hot air in the 
hot air chamber 24 flow into the mixing chamber la of 
the carburetor along a path formed by the passages 13 
and 13" and the opening 23 so that a reduction in the 
drawing force acting on the vacuum piston 8 is 
achieved in the same manner as described above. 
When the engine load is increased and the throttle 

valve is turned in response to the depression of an ac 
celerator pedal, not shown, the throttle valve moves 
into the position shown in FIG. 4 so that the hole 15 is 
located below the throttle valve and the negative mani 
fold pressure acts directly on the right-hand end of the 
spool as viewed in FIG. 4. The negative pressure acting 
on the spool in this manner causes it to move in the 
rightward direction for shutting off the passage 13 and 
opening communication between the passages 13' and 
13''. This arrangement has the same effect as when the 
passage 12 is enlarged in size, allowing the hot air, 
slightly greater in amount, than when passed through 
the passage 12 alone, to ?ow through the recess 19 and 
the passageway 11 and then through the passages 12, 
13' and 13" for increase the drawing force on the vac 
uum piston 8 in the same way as described above. In 
this particular arrangement, the negative pressure in 
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the passage 12 also acts on the lefthand side of the 
spool 14, however, the pressure is far smaller than that 
acting on the righthand side of the spool from the hole 
15 and the spring is adapted to provide only a limited 
amount of force for effecting the action illustrated in 
FIG. 3, whereby no appreciable restraint is imposed on 
the rightward movement of the spool 14. 
As can be appreciated from the foregoing explana 

tion, when the throttle valve is only partly opened, the 
change-over valve 25 acts to allow the hot air in the hot 
air chamber 24 to ?ow through the by-pass 13, how 
ever, when the vacuum piston 8 is moved slightly down 
wardly due to the relationship between the negative 
manifold pressure and the action of the bimetallic coil 
which varies with hot air temperature, the hot air is per 
mitted to flow through the cylinder 20 inv the passage 
12 so that the difference in pressure between the upper 
and lower sides of the vacuum piston 8 and the drawing 
force applied to the piston are reduced to limit the 
opening of the choke valve 2 and thereby correspond 
ingly increase the choking effect. Further, in a situation 
where the hot air temperature is low and the bimetallic 
coil acts to close the choke valve, if the driver de 
presses the accelerator pedal and opens the throttle 
valve, the by-pass 13 is closed and a somewhat greater 
amount of hot air is allowed to ?ow through the pas 
sages 12, 13’, 13" whereby the increase in the opening 
of the choke valve 2 is arrested and the choking per 
formance is enhanced. 
When the hot air temperature is raised to cause ex 

pansion of the bimetallic coil 6, the vacuum piston 8 is 
displaced downwardly to its lowermost position for 
opening the choke valve to its full capacity. When this 
operating condition is reached, the choke valve ceases 
to be operated due to the in?uence of the hot air. By 
suitably selecting the diameters of the two restriction 
l7 and 18, the opening of the choke valve can be suited 
to any running condition of the engine. Thus, by means 
of the present invention, it is possible to obtain a fuel 
air mixture of such a fuel-air ratio that an optimum 
choking effect is obtained ?rst during idling immedi 
ately following cold start up, or during idling or low 
speed operation of the engine before it is warmed up 
sufficiently, so that smooth operation of the engine can 
be obtained at all times. 
While a speci?c embodiment of the invention has 

been shown and described in detail to illustrate the ap 
plication of the inventive principles, it will be under 
stood that the invention may be embodied otherwise 
without departing from such principles. 
What is claimed is: 
l. A carburetor comprising an axially elongated mix 

ing chamber having an outlet at one end thereof, a 
throttle valve located in said mixing chamber, a choke 
valve located in said mixing chamber spaced from said 
throttle valve, an hot air chamber separate from said ~ 
mixing chamber, said hot air chamber having an inlet 
for admitting hot air thereinto, heat-responsive means 
located within said hot air chamber and arranged to be 
exposed to the hot air admitted thereto, said heat 
responsive means connected to said choke valve for op 
erating said choke valve, a cylindrically shaped cham 
ber in communication with said hot air chamber, a pis~ 
ton axially displaceably positioned within said cylindri 
cally shaped chamber and connected to said heat 
responsive means so that said piston is axially displaced 
by said heat-responsive means as said heat-responsive 
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means operates said choke valve, a ?rst passage con 
necting said cylindrically shaped chamber on the oppo 
site side of said piston from said hot air chamber to said 
mixing chamber adjacent the outlet therefrom, a sec 
ond passage connected between said hot air chamber 
and said ?rst passage, and valve means arranged be 
tween said first and second passages and connected to 
said mixing chamber at a location near said throttle 
valve for regulating ?ow therethrough in response to 
the pressure in said mixing chamber. 

2. A carburetor, as set forth in claim 1, wherein said 
valve means comprises a valve chamber in communica 
tion with said mixing chamber at a location near said 
throttle valve, said ?rst and second passages connected 
to said valve chamber at positions spaced from one an 
other, a spool positioned within and axially displace 
able through said valve chamber in response to the 
pressure in said mixing chamber adjacent the location 
at which said valve chamber is connected to said mix 
ing chamber so that the position of said spool regulates 
the ?ow through said ?rst and second passages. 

3. A carburetor, as set forth in claim 2, wherein a 
spring is positioned within said valve chamber for axi 
ally biasing said spool within said valve chamber. 

4. A carburetor, as set forth in claim 3, wherein said 
second passage forms a by-pass about said cylindrically 
shaped chamber. 

5. A carburetor, as set forth in claim 1, wherein said 
cylindrically shaped chamber forms a passageway ex-' 
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6 
tending for a portion of the length of said cylindrically 
shaped chamber on the side of said piston opposite said 
hot air chamber, said piston having an axially extending 
recess therein so that when said piston is axially dis 
placed for a certain distance by said heat‘responsive 
means when said heat-responsive means acts to open 
said choke valve the recess in said piston opens to said 
passageway in said cylindrically shaped chamber ad 
mitting a flow of hot air from said hot air chamber into 
said cylindrically shaped chamber on the opposite side 
of said piston from said hot air chamber. 

6. A carburetor, as set forth in claim 1, wherein said 
heat-responsive means comprises a spiral bimetallic 
coil mounted in said hot air chamber, a lever connected 
at one end to said coil adjacent one of its ends and at 
its other end to said choke valve for opening said choke 
valve as the temperature of the hot air admitted to said 
hot air chamber increases. 

7. A carburetor, as set forth in claim 6, wherein said 
heat-responsive means includes a rod connected at one 
end to said lever and pin connected at its other end to 
said piston for axially displacing said piston as said I 
choke valve is opened and closed. 

8. A carburetor, as set forth in claim 1, wherein said 
throttle valve is located adjacent the outlet from said 
mixing chamber and said choke valve is positioned up 
stream from said throttle valve. 

* * * * * 


