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ABSTRACT OF THE DISCLOSURE 
A carburetor in which a spring loaded piston is sub 

jected to the suction pressure in the venturi such that at 
high engine speed the piston is urged into the venturi 
against the action of its spring to block the air flow and 
diminish engine output. A needle is mounted on the piston 
and is inserted in increasing amounts into a main fuel 
nozzle as the piston moves into the venturi whereby the 
quantity of fuel injected into the venturi is reduced there 
by further diminishing engine output. 

l-macer wearsamm 

The present invention relates to a carburetor for use 
with an internal combustion engine for a vehicle. 

It is a principal object of the invention to provide such 
a carburetor in which the engine speed, and thereby the 
vehicle speed is automatically limited so as not to increase 
excessively, regardless of throttle control, while at the 
same time leaving the acceleration performance at low 
speed unaffected. 
According to the present invention, there is provided 

in the carburetor an air passage with a venturi and a 
manually operable throttle valve disposed in said air pas 
sage at its engine side. According to a first characteristic 
feature of the invention there is provided a movable mem 
ber which is displaceable into the venturi so that when 
the negative pressure at or near the venturi reaches a pre 
determined value, the movable member is acted on by 
said negative pressure to reduce the size of the venturi, 
said movable member being provided with a fuel control 
mechanism for controlling the amount of fuel injected 
into the venturi. 

According to a second feature of the invention, a nega 
tive pressure flow passage is provided between the throttle 
valve and the venturi, so that even when the throttle valve 
is in a throttle position, the movable member may be 
operated by the negative pressure of the air rapidly pass 
ing the throttle valve, whereby excessive increase of speed 
can be effectively limited even when the vehicle running 
resistance is small such as when it descends a hill. 
An embodiment of a carburetor according to the pres 

ent invention will next be described with reference to 
the drawings; in which: 
FIGURE 1 is a longitudinal sectional side view of a 

carburetor according to the present invention: 
FIGURE 2 is a longitudinal sectional side view of a 

portion of the carburetor of FIGURE1 showing the con 
dition where a movable member is in operative state; and 
FIGURE 3 is a speed-output diagram explaining the 

performance of the carburetor according to the present 
invention. 
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In the drawing numeral denotes a ventilating tube of 

a carburetor, having an air passage 2 therein which is 
slightly narrowed in a portion thereof to form a venturi 
3. A throttle valve 4 is supported in the air passage 2 in 
front of the venturi, that is, on the engine side of the 
carburetor and a choke valve 5 is provided at the rear 
side thereof. The tube 1 is provided at its venturi 3 with 
a tubular wall 6 projecting outwardly, and a piston 7 is 
mounted slidably therein. A screw rod 9 connected to 
a supporting rod 8 fixed to the piston 7 has inner and 
outer washers 10 and mounted thereon, and the central 
portion of a diaphragm 12 is held therebetween. A bal 
ance spring 13 encircles tubular wall 6 and acts on the 
inner washer 10 to urge the same outwards. A nut 14 is 
mounted on rod 9 to retain the washers 10 and 11 on the 
rod 9. Integral with tube is an annular wall 15 surround 
ing the piston 7, and a circumferential portion of the 
diaphragm 12 is held between the wall 15 and a cover 16 
therefor. A head portion 9A of said screw rod 9 is urged 
by the balance spring 13 into contact under pressure with 
the inner surface of the cover 16. A chamber defined by 
the annular wall 15 and the cover 16 is divided by the 
diaphragm 13 into an inner chamber 17 and an outer 
chamber 9. The inner chamber becomes subjected to 
negative pressure by being in communication with a pas 
sage 18 which opens into venturi 3, while the outer cham 
ber is subjected to normal pressure by being in communi 
cation with the intake side of the air passage 2 through 
an air passage 20. Alternatively, chamber 9 can be open 
to the atmosphere. Numeral 2 is a tapered needle pro 
jecting from the inner surface of the piston 7. Numeral 
22 is a main fuel nozzle into which the jet needle 21 is 
inserted. Numerals 23 and 24 are a main jet and an air 
bleed for the main nozzle, and numeral 25 is a fuel nozzle 
for slow speed or idle of the engine disposed near the 
throttle valve 4. Numerals 26 and 27 are a jet and an air 
bleed for the idle nozzle 25. Numeral 28 is a float cham 
ber and numeral 29 is a float, these being of conventional 
construction. 

If, in the hitherto known conventional carburetors, the 
engine speed (r.p.m.), and thereby, the vehicle running 
speed is desired to be automatically controlled so as not 
to increase excessively, the venturi is usually small in 
diameter or if the venturi is large in diameter, the throttle 
valve is limited in its degree of opening, so that when the 
engine speed is increased to high values the quantity of 
Suction air is decreased to limit the output power of the 
engine. With such a construction as above, however, the 
quantity of suction air at low speeds is also decreased so 
that the torque is decreased and the acceleration perform 
ance of the engine is adversely affected. 
The present invention is free from the above deficiency, 

and the venturi 3 can be made large in diameter and the 
throttle valve 4 can be opened fully. 
The operation of the carburetor of the invention will 

be explained as follows: 
In FIG. 1 the throttle valve 4 is open only to a slight 

degree and the engine is operating at low speed. 
In this case, the quantity of flow of the suction air at 

the venturi 3 is small, and thus the negative pressure 
thereat is low. Accordingly, the negative pressure within 
the chamber 17 does not overcome the strength of the bal 
ance Spring 13, so that the piston 7 is maintained in its 
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retracted condition as shown in FIG. 1. Then, if the 
throttle valve 4 is opened to a large magnitude or opened 
fully to accelerate the engine, the amount of air flowing 
in the venturi 3 is increased in accordance with the open 
ing of the throttle valve, and the negative pressure in the 
chamber 17 is also increased. During the time when the 
engine speed is increasing but has not reached a limit 
speed, the balance spring 13 overcomes the negative pres 
sure in the chamber 17 and the piston 7 is not operated 
and remains retracted. If, in such case, the throttle valve 4 
is fully opened, excellent acceleration performance can 
be obtained because the venturi 3 has not been restricted 
in diameter. If, then, the engine speed begins to reach 
the limit speed, the negative pressure within the chamber 
17 increases and finally the pressure acting on the dia 
phragm 12 overcomes the force of the balance spring 13 to 
compress the same as shown in FIG. 2, and cause the pis 
ton 7 to project into the venturi 3 to decrease the size 
of the venturi and the quantity of air flow, while at the 
same time the jet needle 21 penetrates more deeply into 
the main fuel nozzle 22 to decrease the flow of the fuel 
into the venturi. Accordingly, the engine output power is 
decreased, and the acceleration of the engine, and there 
by of the vehicle is terminated when the output power 
reaches a balance with the vehicle running resistance, 
whereby the vehicle speed is limited to that point. The 
projecting speed, in this case, of the piston 7 into the ven 
turi 3 is very rapid for the following reason. Namely, 
once the piston 7 begins to project into the venturi, the 
latter becomes reduced in size and the quantity of air 
flow is decreased, however, the air speed is increased to 
increase the negative pressure, so that the projecting speed 
of the piston 7 is further promoted thereby. 
The above operation will be explained further with 

reference to the speed-output diagram of FIG. 3 wherein: 
A shows the engine speed, and thereby the vehicle run 

ning speed as compared to the engine power output, and 
B shows the starting point of the operation of the piston 
7. The curve A goes down sharply as shown by curve C 
beyond the point B. If the curve C intersects a speed 
running resistance curve D at O, the speed is so limited 
that the speed corresponding to the point O is a maxi 
mum. Curve E shows the speed-output curve in the case 
where the venturi is made small in diameter or where 
the throttle is limited so as not to be fully operable. It is 
to be noted that the curve E is below the curve A showing 
that the acceleration performance at low speeds is greatly 
inferior to that of the engine with the carburetor of the 
present invention. Curve F is the speed-output curve in 
the case where the movable venturi member, that is, the 
piston 7 is eliminated from the carburetor of FIG. 1 and 
the throttle valve 4 is opened fully, and it shows that in 
this case the speed is excessively increased beyond the 
desired restricted value at 0. 
Thus, the carburetor according to the present invention 

is advantageous in that the acceleration performance, at 
the time when the engine speed, that is, the vehicle run 
ning speed is low, is not affected and excessive increase 
in the speed can be automatically controlled. Additionally, 
the construction of the carburetor according to the inven 
tion is simple. 
Although there has been illustrated in the drawing an 

arrangement wherein in order to make the venturi vari 
able, the piston 7 is used, the same can be changed to a 
diaphragm or the like. 

In the case where the vehicle running resistance is 
small, that is, in the case where, for example, the vehicle 
descends a slope, the driver partially closes the throttle 
valve to decrease the air flow, so that the piston 7 does 
not operate satisfactorily even if the speed is excessively 
increased with the above construction alone. 
A second characteristic feature of the invention is to 

remove this defect. 
For this purpose there is shown in FIG. 1 a passage 30 
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4. 
age 2 between the venturi 3 and the throttle valve 4. 
Passage 30 serves to intake a large negative pressure 
caused by rapid air flow passing through a narrow air gap 
31 at the time when the throttle valve 4 is in partially 
closed position. Thus, even if the throttle 4 is partially 
closed, the piston 7 will operate effectively at near the 
desired speed. Since, in this case, the negative pressure 
of the venturi 3 is small, the passing air partly flows in 
reverse into the chamber 17 through the negative pressure 
passage i8 to prevent the increase of the negative pres 
sure within the chamber 17. However, the influence by 
this reverse flow can be substantially removed if the in 
ner diameters of the negative pressure passages 8, 30, 
and the tension force of the balance spring 13 are proper 
ly selected. For this purpose, an adjusting projection mem 
ber 32 is disposed in tube for adjusting the resistance 
to airflow through the passage 30. 
By moving the negative pressure passage 30 to a posi 

tion near the venturi 3, the negative pressure passage 18 
can even be omitted, so that by use of a single negative 
pressure passage 30 alone, the piston 7 can be operated 
regardless of the magnitude of the running resistance. 
Numerous modifications and variations of the disclosed 

invention will become apparent to those skilled in the art 
without departing from the scope and spirit of the inven 
tion as defined in the attached claims. 
What we claim is: 
1. A carburetor having an air passage with a reduced 

portion therein forming a venturi, said carburetor com 
prising a manually operable throttle valve in said passage 
on one side of the venturi for controlling airflow through 
said passage, means at said venturi for the injection of 
fuel in the air passage in response to the development of 
negative pressure at said venturi due to air flow through 
said passage, and means adjacent said passage at said 
venturi to both reduce the size of the venturi and co 
operate with the fuel injection means to adjust the quan 
tity of fuel injected into the venturi all in response to a 
predetermined negative pressure in the passage, the latter 
means comprising first means for projecting into the ven 
turi in response to said negative pressure, second means 
extending from said first means for acting on said fuel 
injection means to regulate the quantity of fuel injected in 
relation to the magnitude of projection of the first means 
into the venturi, a chamber opening into said passage, 
means subjected to the pressure in said chamber and act 
ing on said first means, and biassing means acting on said 
first means to urge the same to an initial retracted posi 
tion in which the first means has no affect on the air and 
fuel flow in said passage, said biassing means having a 
particular strength which is overcome when the negative 
pressure in said chamber reaches a value corresponding to 
said predetermined negative pressure in the passage. 

2. A carburetor as claimed in claim 1 wherein said 
chamber opens into said passage at two locations one be 
ing at the venturi, the other being between the venturi and 
the throttle valve. 

3. A carburetor as claimed in claim 1, wherein fuel in 
jection means comprises a main fuel nozzle at said venturi 
opening thereinto, said second means comprising a needle 
extending from said first means into said main fuel nozzle 
to penetrate and block the same in increasing amounts as 
the first means is projected into the passage. 

4. A carburetor as claimed in claim 1 wherein said 
chamber opens into said passage at a location between 
the venturi and the throttle valve whereby with the throt 
tle valve in throttled position said first means will be oper 
ated by the negative pressure of the air rapidly passing 
the throttle valve. 

5. A carburetor as claimed in claim 4 wherein said 
means to reduce the size of the venturi and to adjust the 
quantity of fuel injected further comprises means defining 
a second chamber adjacent the first chamber and an elas 

in communication with chamber 17 and opening into pass- 75 tic diaphragm separating said chambers, said second 
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chamber being exposed to atmospheric pressure, said dia 
phragm being coupled to said means which acts on the 
first means to displace the first means against the action 
of the biassing means when the negative pressure in said 
first chamber reaches said value corresponding to the pre 
determined negative pressure in the passage. 

6. A carburetor as claimed in claim 5, wherein said 
first means is a piston adjacent said passage supported for 
sliding movement into and out of said passage, said 
biassing means acting on the piston to urge the same to 
said retracted position, said diaphragm being coupled to 
the piston to cause displacement thereof when the negative 
pressure in the said first chamber reaches said value corre 
sponding to the predetermined negative pressure in the 
paSSage. 
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