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57 ABSTRACT 

Choke valve opening and timing of the fast idle cam of 
a carburetor are set so that a certain angular differ 
ence is provided therebetween with the fast idle means 
kept operative for some time after the choke valve has 
fully opened. Engine idling during warmup is suffi 
ciently stabilized for emission control, thus contribut 
ing to prevention of atmospheric pollution. 

2 Claims, 9 Drawing Figures 
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FAST DILE ASSEMBLY FORCARBURETORS 
HAVING AUTOMATIC CHOKE 

BACKGROUND OF THE INVENTION 
This invention relates to improvements in the fast 

idle mechanism of a carburetor equipped with an auto 
matic choke. - 

DESCRIPTION OF THE PRIOR ART 
With a view to combatting the problem of atmo 

spheric pollution, more, and more attention has re 
cently been drawn to the reduction of harmful constitu 
ents in exhaust gases from vehicles, such as automo 
biles. Naturally, the tendency is toward the use of a gas 
eous mixture as lean as possible and toward a generally 
reduced choking effect for engine warmup. In the con 
ventional carburetors the fast idle mechanism for keep 
ing the idle speed, before warmup at a relatively high 
level operates substantially integrally with the choke 
valve. Thus it is often the case with those carburetors 
that the fast idle mechanism is released shortly after a 
cold start, with the consequence that the engine stalls 
during warmup due to unstable idling. 

SUMMARY OF THE INVENTION 

This invention has for its object provision of a fast 
idle assembly of a carburetor, equipped with an auto 
matic choke which, for the purpose of eliminating the 
foregoing disadvantages, affords an angular difference 
between the choke valve opening and functioning of 
the fast idle cam, so that the fast idle is maintained for 
a certain period after the choke valve has fully opened 
and thus allowing the engine to idle stably until it 
warms up, 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a front view, partly in section, of a carbure 

tor of a conventional design; ; : 
FIG. 2 is a side view showing the inside of the choke 

case of the carburetor in FIG. 1; - 
FIG. 3 is a front view, partly in section, of a carbure 

tor having an automatic choke with a fast idle assembly 
embodying the present invention; 
FIGS. 4 and 5 are side views showing the inside of the 

choke case of the carburetor shown in FIG. 3; 
FIG. 6 is a front view, partly in section, of another 

embodiment of the invention; " ":: 
FIGS. 7 and 8 are side views showing the inside of the 

choke case of the carburetor shown in FIG. 6; and 
FIG. 9 is a graph giving characteristic curves repre 

senting changes of choke opening, and fast idle speed 
with time, . . . . . . . . . . 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention will be more fully described 
below with reference to the accompanying drawings 
illustrating preferred embodiments thereof. 

In FIGS. 1 and 2 there are shown a carburetor body 
, a choke valve 2, a choke shaft 3, a throttle valve 4, 

and a throttle shaft 5. To the choke shaft 3 is secured 
a choke lever 6 in one piece with a piston lever 7. The 
choke lever 6 is hooked to the outer extremity of a spi 
ralled thermostatic spring 8, the inner extremity of 
which is fixed to a choke case cap 9. The piston lever 
7 is connected at its end with one end of a connecting 
rod 0, the other end of which is connected to a vac 
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2 
uum piston (not shown) in a choke cylinder 11. On the 
choke shaft 3 is revolvably mounted a fast idle cam 13 
having a fast idle lever 12. One end 14a of a relatively 
weak coil spring 14 is secured to the fast idle lever 12, 
and the other end 14b of the spring is secured to the 
choke lever 6. This spring exerts spring force on the 
fast idle lever 12 and choke lever 6 to preclude any an 
gular difference between the two levers. When the fast 
idle cam 13 is free from force from any other source, 
therefore, the two levers 12, 6 are in the relative posi 
tions as in FIG. 2. To one end of the throttle shaft 5 is 
secured a throttle lever 15, which in turn is connected 
to a fast idle rod 17 through a link 16. 
A cam follower 18 secured to the fast idle rod 17 is 

in contact with the underside of the fast idle cam 13 as 
long as the driver does not operate the throttle valve 4 
of the engine before its warmup. Depending upon the 
shape and position of the fast idle cam, the follower 
serves to keep the throttle wider open than during idle 
after warmup. The fast idle mechanism of the construc 
tion so far described has been well known in the art. 
Next, an embodiment of the present invention will be 

described with reference to FIGS. 3 to 5. A spiraled 
thermostatic spring 8 is formed with a hook 8a for en 
gagement with a choke lever 6 and is also formed with 
a hook 8b for engagement with a fast idle lever 12'. 
One end 14a' of a relatively weak coil spring 14' is 
fixedly inserted through a small hole 19 formed in the 
fast idle lever 12", the other end 14b' of the spring 
being also fixedly inserted through a small hole 20 in 
the choke lever 6. The spring 14' biases the fast idle 
lever 12' and choke lever 6 to maintain a certain angu 
lar displacement (e.g., 15 or 20) therebetween. It fol 
lows that, in the absence of any other force exerted on 
the fast idle cam 13, the two levers 12, 6 would assume 
the relative positions as shown in FIG.4. The rest of the 
construction is the same as that which has been de 
scribed in connection with FIGS. 1, and 2. 
Another embodiment of the invention will now be 

described with reference to FIGS. 6 to 8. The fast idle 
cam13 is formed in one piece with a fast idle lever 12' 
and a spring lever 21 with a certain angular displace 
ment (e.g., 15 or 20) therebetween. One end 14a' of 
a relatively weak coil spring 14' is connected to the 
spring lever 21. The spring 4' biases the spring lever 
21 and choke lever 6 lest there should occur any angu 
lar difference between the two levers. Therefore, when 
the fast idle cam 13 is free from any force other than 
the spring force, the two levers 21, 6 are in contact and 
in the relative positions as shown in FIG. 8. Hence 
there occurs an angular displacement between the 
choke lever 6 and fast idle lever 12'. Before the engine 
warms up, the thermostatic spring 8 urges the fast idle 
lever 12' and choke lever 6 to turn counter-clockwise, 
and therefore the two levers 12", 6 are in the relative 
superposed positions as shown in FIG. 7, or are sub 
stantially superposed. 

In an ordinary fast idle arrangement, the choke lever 
6 and fast idle lever 12 function, as a rule, without an 
angular difference therebetween. Consequently, what 
ever the shape of the fast idle cam 3, it is inevitable 
that, as indicated by the changes of fast idle speed rep 
resented by the solid line A in FIG. 9, the fast idle 
mechanism stops working at the point a shortly after 
the choke opening D has reached the maximum F, and 
the engine idles slowly. 
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The embodiment shown in FIGS. 3 to 5 operates in 
the following manner. Normally, under the urging of 
the spring 14, a certain angular displacement is main 
tained between the choke lever 6 and fast idle lever 
12". Thus, assuming that a fast idle cam of the shape 
substantially the same as that in FIGS. 1 and 2 is em 
ployed, a time lag corresponding to the angular differ 
ence will cause a change in the fast idle speed. The fast 
idle mechanism will now be able to work with the 
choke valve fully open. As the temperature inside the 
choke case rises with the lapse of time, the hooks 8a, 
8b of the thermostatic spring 8 turn clockwise. Because 
the choke valve 2 is fully open, the spring is kept from 
further turning and its hook 8a is brought out of 
contact with the choke lever 6, while the other hook 8b 
causes the fast idle lever 12' to turn clockwise against 
the urging of the spring 14 until it stops at the point 
shown in FIG. 5. Here it is possible to adopt an alterna 
tive arrangement in which the fast idle lever 12 goes 
on turning so that no excessive force is exerted on the 
thermostatic spring 8. If the fast idle cam 13 is of such 
a shape that the fast idle mechanism is released when 
it has reached the position shown in FIG. 5, then the 
fast idle is maintained for an additional period of time 
between the point where the choke valve 2 is fully open 
and the point at which the thermostatic spring 8 arrives 
as shown in FIG. 5. As a consequence, the fast idle 
speed undergoes changes as represented by the broken 
line B in FIG. 9. In the graph, the point b indicates re 
lease of the fast idle mechanism and the curve C repre 
sents changes in the choke opening D. 
The operation of the second embodiment shown in 

FIGS. 6 to 8 is as follows. The choke lever 6 and spring 
lever 21 are biased by the spring 14' so that there is 
practically no angular difference therebetween as 
shown in FIG. 8. However, because the spring force of 
the spring 14' is relatively weak, the fast idle lever 12' 
is hooked by the outer end of the theremostatic spring 
8 and is turned counter-clockwise against the urging of 
the spring 14'', with the result that the choke valve 2 
is closed as in an ordinary carburetor. 
As the engine gradually warms up and the tempera 

ture in the choke case rises, the outer end of the ther 
mostatic spring 8 turns clockwise away from the choke 
lever 6 because the choke valve 2 is not opened any 
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more. In this case, the fast idle lever 12' continues to 
turn clockwise in contact with the outer end of the 
thermostatic spring 8 until the choke lever 6 and spring 
lever 21 are forced into contact with each other by the 
spring 14' (to the state shown in FIG. 8). It then fol 
lows that the fast idle cam 13 can go on turning for an 
additional period of time from the point where the 
choke valve 2 is full open to the state of FIG. 8. In the 
same way as with the first embodiment illustrated in 
FIGS. 3 to 5, it is possible, by selecting a suitable shape 
for the fast idle cam 13, to attain the changes of fast 
idle speed as represented by the broken line B in FIG. 
9. 
The fast idle mechanism of a conventional carburetor 
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4 
of the automatic choke type is released once the choke 
valve is fully opened and, moreover, it is a recent trend 
that the choke valve is often Sct to open rather prema 
turely for the purpose of emission control. This causes 
the release of the fast idle mechanism prior to the en 
gine warmup and sometimes results in unstable idling 
or even engine stall. 
According to the present invention, as shown in FIG. 

9, the fast idle mechanism can continue to work after 
the choke valve opening D has reached the full open 
position F, and, even with early opening of the choke, 
the engine is enabled to idle stably before it warms up. 
Thus, with adequate control of the exhaust emissions, 
the invention is contributory to the prevention of air 
pollution. This purpose can be fully achieved with only 
a slight modification of an existing fast idle assembly in 
accordance with the present invention. 
While specific embodiments of the invention have 

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: 
1. A carburetor of the automatic choke type includ 

ing a fast idle mechanism for an internal combustion 
engine comprising a throttle valve, a choke valve, a 
choke shaft having said choke valve fixedly mounted 
thereon, a choke lever mechanism fixedly mounted to 
said choke shaft, a fast idle cam revolvably mounted to 
said choke shaft, linkage means operatively intercon 
necting said fast idle cam and said throttle valve to con 
trol the idling position of said throttle valve, first spring 
means operatively connected between said choke lever 
mechanism and said fast idle cam to effect a predeter 
mined angular displacement therebetween, and second 
spring means having a first and a second end with the 
first end of said second spring means fixed relative to 
said carburetor and with the second end of said second 
spring means including a first engagement member for 
engaging said choke lever and a second engagement 
member for engaging said fast idle cam, said second 
spring means being thermostatically responsive to the 
operating temperature of said engine to control the 
opening of said choke valve and the working angle of 
said fast idle cam, said second thermostatically respon 
sive spring means cooperating with said first spring 
means to effect continued operation of said fast idle 
mechanism for a period of time after said choke valve 
has fully opened. 

2. A carburetor according to claim 1 wherein said 
first spring means and said second thermostatic spring 
means are arranged to effect integral control of both 
said choke valve and said fast idle cam by said second 
thermostatic spring means before said choke valve is 
fully opened, and control of said fast idle cam alone by 
said second thermostatic spring means after said choke 
valve has fully opened. 
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