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CARBURETOR FLOAT 

The present invention relates to a carburetor ?oat for 
an internal combustion engine, and more particularly 
to a carburetor ?oat of a particular shape suitable for 
holding a needle valve in a closed position even if the 
carburetor or fuel surface is tilted forward or backward 
to prevent over?lling of the carburetor ?oat chamber. 
A ?oat system of an internal combustion engine car 

buretor generally includes a float bowl or chamber and 
?oat and needle valve members accommodated in the 
?oat bowl to maintain a constant desired level of fuel. 
The ?oat chamber is in communication with the atmo 
sphere through an air vent and provided with a fuel out 
let and a fuel inlet which is controlled by the needle val 
ve. The needle valve operates in cooperation with the 
?oat which is supported on a free end of a hinged lever. 
More particularly, an upward moment resulting from 
?oatation of the ?oat is transmitted to the needle valve 
for closing the same, to control the ?ow of fuel into the 
?oat chamber through the fuel inlet to maintain the 
constant desired fuel level. 
With a carburetor ?oat system of the con?guration 

described above, it is the general practice to employ a 
?oat of a simple rectangular shape as will be discussed 
more particularly below. A ?oat of such a shape pres 
ents a difficulty in that the fuel inlet is erroneously 
opened due to a reduction in buoyant force acting on 
the ?oat when the ?oat chamber or fuel surface is in 
clined in a particular direction, as in acceleration, hill 
climbing and turning of the vehicle. This causes the 
?oat chamber to overfill, and fuel may spurt out 
through the air vent and the main nozzle inviting accel 
eration failure or engine stoppage due to over supply of 
an air-fuel mixture to the engine. 

It is therefore an object of the invention to provide 
a carburetor ?oat for an internal combustion engine, 
which eliminates the difficulties mentioned herein 
above by holding a needle valve ofa fuel inlet of a ?oat 
chamber in a closed position even if the ?oat chamber 
or fuel surface is tilted forward or backward. 

It is another object of the invention to provide a car 
buretor ?oat having a generally triskelion pro?le with 
a downwardly extending lower leg which is normally 
immersed beneath the surface of fuel in the ?oat cham 
ber and two upper legs, both of which normally ?oat on 
the surface of the fuel, but either one of which is im 
mersed at least partially in the fuel when the fuel sur 
face or ?oat chamber is tilted forward or backward, as 
in accelerating, hill-climbing or turning of the vehicle, 
to securely hold the needle valve closed. 
These and other objects, features and advantages of 

the present invention will become apparent from the 
following description taken in conjunction with the ac 
companying drawings, in which directions such as left 
and clockwise refer to those as shown in the figures and 
in which: 
FIG. 1 is a fragmentary vertical sectional view of an 

existing carburetor ?oat system; 
FIG. 2 is a vertical sectional view of the inner ar 

rangement of the ?oat chamber of the existing carbure 
tor ?oat system shown in FIG. 1', 
FIGS. 3 and 4 are views similar to FIGS. 1 and 2, re 

spectively, but show the surface of the fuel as inclined 
with respect to the ?oat chamber; 
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2 
FIG. 5 is a vertical sectional view of a ?oat chamber 

incorporating a carburetor ?oat embodying the present 
invention, 
FIG. 6 is a horizontal section along a line A -— A of 

FIG. 5; 
FIGS. 7 and 8 are vertical sectional views of the ?oat 

chamber of FIG. 5 with the surface of the fuel inclined 
in opposite directions with respect to the ?oat cham 
ber; 
FIG. 9 is a graph showing the variation of moment 

employing a ?oat of the invention and a conventional 
?oat in dependence on the angle of inclination of the 
fuel surface; and 
FIGS. 10 and 11 are elevational views showing modi 

?ed configurations of ?oats according to the invention. 
Referring to the accompanying drawings and first to 

FIGS. 1 and 2, there is shown an existing carburetor 
?oat system, which includes a ?oat chamber II which 
communicates with the atmosphere through an air vent 
12. The ?oat chamber 11 is provided with a fuel outlet 
13 for supplying fuel into the induction passage 14 of 
a carburetor of the engine through a main nozzle 15 
which opens into a venturi portion 16 upstream of a 
throttle valve 17. The ?oat chamber 11 is further pro 
vided with a fuel inlet 18 for receiving a fuel through 
a fuel supply passage 19 feeding thereinto. A numeral 
10 represents the surface of the fuel in the ?oat cham 
ber 11. The amount of fuel which ?ows into the ?oat 
chamber 11 is controlled by a fuel inlet valve or needle 
valve 20 which is supported on a hinge lever 21. The 
hinge lever 21 is pivotally supported at one end thereof 
on a normally horizontal pin 22. The opposite free end 
of the hinge lever 21 is connected to a ?oat 23 in such 
a manner that upward moment produced by buoyant 
force acting on the ?oat 23 is transmitted to the needle 
valve 20 by means such as shown to cause the same to 
close the fuel inlet 18 to maintain a constant fuel level 
in the ?oat chamber 11. Fuel from the main nozzle 15 
is sucked into the engine at a rate corresponding to the 
volume of air ?owing through the venturi portion 16 in 
accordance with the throttle 17 position. If the fuel 
level in the ?oat chamber 11 drops below a predeter 
mined normal level, the needle valve 20 is opened due 
to a reduction in the buoyant force acting on the ?oat 
23 to introduce more fuel into the ?oat chamber 11, 
thus maintaining the surface level of the fuel constant. 
It will be noticed that the ?oat 23 is swingable in a nor 
mally vertical plane about the pin 22. 
As mentioned hereinabove, a conventional carbure 

tor ?oat system employs a ?oat of a simple rectangular 
parallelepiped shape as shown in FIG. 4. During accel 
erating, hill»climbing and turning of the vehicle, the 
surface 10 of the fuel in the ?oat chamber 11 is inclined 
downward away from the pin 22 as shown in FIG. 3 or 
upward toward the pin 22 as shown in FIG. 4. When the 
fuel surface 10 is inclined as in FIG. 3, the needle valve 
20 is kept closed by increased buoyant force on the 
float 23. However, when the fuel surface 10 is inclined 
as shown in FIG. 4, due to a reduction in the buoyant 
force on the ?oat 23, the needle valve 20 is erroneously 
opened, allowing fuel to ?ow into the ?oat chamber 11 
and overfill it. This causes an excessively enriched air 
fuel mixture leading to acceleration failure and engine 
stoppage, both with ?xed venturi carburetors and vari 
able venturi carburetors. 
These difficulties can be eliminated by employing a 

?oat 24 of the invention as shown in FIGS. 5 and 6, 
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having a generally triskelion pro?le. More particularly, 
the ?oat 24 has a downwardly extending lower section 
25 and two symmetrical upper sections 26 and 27. As 
show. the pro?les of the lower and upper sections 25, 
and 26 and 27 are respectively triangular and trapezoi 
dal. The upper sections 26 and 27 are spaced along the 
axis of the lever 21. The ?oat 24 is formed of a plastic 
material such as foamed styrol having a speci?c gravity 
of about 0.2. As shown particularly in FIG. 5, the ?oat 
24 normally ?oats on the fuel or other liquid with the 
lower section 25 below the surface 10, and the upper 
sections 26 and 27 above the surface 10, one of the 
upper sections 26 and 27 is connected to the free end 
ofthe hinge lever 21 in the usual manner to control the 
position of the needle valve 20. 
With a carburetor ?oat system of the invention, if the 

surface 10 of the fuel or the ?oat chamber 11 is rotated 
in the vertical swinging plane of the ?oat 24 from a re 
spective normally horizontal position as shown in FIGS. 
7 or 8 during acceleration, hilLclimbing or turning of 
the vehicle, the lower section 25 and at least part of one 
of the upper sections 26 and 27 will be in contact with 
fuel so that the effective surface area of the ?oat 24 in 
contact with the fuel will increase. and thereby increase 
the force applied by the ?oat 24 to the lever 21 to close 
the valve 20 as shown in FIGS. 5 and 6. Thus, when the 
surface 10 ofthe fuel in the ?oat chamber 11 is inclined 
in either direction, an increased moment is imposed on 
the lever 21 due to the increased buoyant force acting 
on the ?oat 24, holding the needle valve 20 closed in 
a secure manner. As a result, it is possible to prevent 
fuel from the fuel supply passage 19 from ?owing into 
the ?oat chamber II to over?ll the chamber 11. 

In this connection, the force with which the needle 
valve 20 is pressed against its valve seat with a normal 
volume of fuel in the ?oat chamber 11 may be ex 
pressed in terms of a differential moment between up 
ward and downward moments imposed on the hinge 
lever 21 by the following equation, with reference to 
FIGS. 4. 5, 7 and 8: 

Differential moment = (7a) 

(Clockwise moment — counterclockwise moment)/ 

(counter-clockwise moment) X 100 
The clockwise moment is that imparted to the lever 

21 by the buoyant force acting on the ?oat 23 or 24 and 
the counter-clockwise moment is that imparted to the 
lever 21 by gravity and the pressure of fuel in the pas 
sage l9 acting on the needle valve 20. The differential 
moment thus represents the percentage by which the 
forces acting to close the needle valve 20 are greater 
than those acting to open the needle valve 20. This dif 
ferential moment is preferred to be within a range of 20 
to 40% in consideration of vibration of the surface 10 
of the fuel within the ?oat chamber 11, irregularities in 
performance of individual carburetor ?oat systems, or 
?uctuations of the fuel pressure in the fuel supply pas 
sage l9. However, with a conventional ?oat system, the 
differential moment becomes too large when the fuel 
surface I0 is inclined as shown in FIG. 3, as indicated 
by a solid line 28 in FIG. 9. On the other hand, when 
the fuel surface It] in the ?oat chamber 11 inclined as 
shown in FIG. 4, the differential moment becomes neg 
ative and the needle valve 20 is opened, allowing fuel 
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4 
to ?ow into the ?oat chamber 11 to over?ll it. On the 
contrary, with a carburetor ?oat 24 of the invention, 
the differential moment is maintained constant within 
the range of 20 to 40% due to the shape of the ?oat 24, 
even when the fuel surface 10 within the ?oat chamber 
11 is inclined in either direction, as indicated by a bro 
ken line 29 in FIG. 9. In other words, a carburetor ?oat 
24 of the present invention can hold the needle valve 
20 in its closed position with suf?cient force, irrespec 
tive of the inclination of the surface 10 of fuel within 
the ?oat chamber 11. 

In the arrangement of FIGS. 5 to 8, the ?oat 24 is 
symmetrical in cross section and size with respect to its 
vertical axis. However, it will be appreciated that the 
?oat 24 may be provided in an asymmetric form as par 
ticularly shown in FIGS. 10 or 11, taking into consider 
ation the particular shape or size of the ?oat chamber 
11 and/or the particular requirements of the weight of 
the ?oat 24. In FIGS. 10 and 11, the ?oats 24 have 
lower sections 25’ and 25", and upper sections 26' and 
27' and 26" and 27", similar to the ?oat 24 employed 
in the first embodiment shown in FIGS. 5 to 8. The 
function of the ?oats 24 with sections of different size 
is substantially the same as in the ?rst embodiment, and 
thus a description is not given to avoid repetition. 

It will be noted that the profiles of the sections 25", 
26" and 27" of the ?oat 24 shown in FIG. 11 are rect 
angular. 
What is claimed is: 
1. In combination; means de?ning a liquid ?oat 

chamber, a ?oat swingable in a normally vertical plane 
within said liquid ?oat chamber, a normally horizontal 
pin about which said ?oat is swingable; 

a lever connecting said ?oat to said pin; means defin 
ing a liquid inlet to said chamber; valve means con 
nected to said lever to open and close said liquid 
inlet to the chamber; 

said ?oat having one lower section and two upper 
sections spaced along the axis of the lever; 

said lower section being substantially below and said 
two upper sections being substantially above a pre 
determined normal level of liquid in the ?oat 
chamber; 

the effective surface area of said ?oat in contact with 
liquid in the ?oat chamber thus increasing as at 
least one of the ?oat chamber and the surface of 
liquid in the ?oat chamber is rotated in the nor 
mally vertical plane from respective normally hori 
zontal positions, thereby increasing the force ap 
plied by said ?oat to the lever in a direction to 
cause said valve means to close the fuel inlet. 

2. A ?oat as claimed in claim I, in which said lower 
section has a substantially triangular pro?le and said 
two upper sections have substantially trapezoidal pro 
?les. 

3. A ?oat as claimed in claim I, in which said lower 
and said two upper sections have substantially rectan 
gular pro?les. 

4. A ?oat as claimed in claim 1, in which said two 
upper sections are of the same size. 

5. A ?oat as claimed in claim 1, in which said two 
upper sections are of different sizes. 
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