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1. Claim. 

This invention relates to a device for auto 
matically regulating the fuel supply from the 
fuel injection pump responsive to variation of 
the pressure in the air suction pipe of an internal 
combustion engine. 
In an internal combustion engine of the type 

in which volatile fuel such as gasoline is in 
jected into the engine cylinder or into the Suc 
tion pipe and is ignited by an electric spark, it 
is old to provide a bellows functioning responsive 
to the pressure in the suction pipe, and a servo 
piston controlled by said bellows for actuating a 
fuel injection regulating mechanism. In such 
device, when the air throttle valve of the en 
gine is suddenly opened to rapidly increase the 
number of revolutions of the engine, the action 
of said servo-piston is retarded for a certain 
length of time from the movement of said 
throttle valve, so that the relative amount of 
fuel injection to the amount of air becomes 
Smaller, resulting in incomplete combustion of 
the fuel mixture and failing to attain a Smooth 
acceleration of the engine. The invention has 
for its object to remove such disadvantage, and 
is characterized by the provision of another pres 
sure oil cylinder having an accelerating piston 
connected to the air throttle valve, the oil inlet 
and outlet passages of Said cylinder being con 
nected to the ends of the servo-piston cylinder, 
So that the Servo-piston is moved as Soon as the 
air throttle valve is opened for acceleration, 
whereby rapidly increasing the amount of fuel in 
jection and preventing thereby too small fuel-air 
ratio. 
The accompanying drawing shows one form of 

the device according to this invention by way 
of example, 

Referring to the drawing, designates an en 
gine cylinder, and 2 a suction valve. 28 is an 
ignition plug, and 30 is a fuel injection valve. 3 
is a suction pipe, and the pressure in said suction 
pipe is led through a conduit 4 into a chamber 
5. In said chamber 5 is provided a bellows 6 
which is maintained nearly at vacuum. When 
the pressure in the suction pipe 3 increases, said 
bellows 6 is contracted, and a pressure-oil dis 
tributing valve 7 connected to said bellows is 
thereby shifted leftwards, permitting the pres 
Sure-oil introduced in the direction of arrow 8 
to pass through a space 9 in the distributing 
valve and an oil conduit to into the space left 
hand side of a servo-piston f2 in a pressure-oil 
cylinder , whereby said servo-piston is moved 
rightwards. The oil in the space righthand of 
the servo-piston 2 is discharged through an oil 

(CI, 123-139) 
conduit 3, a space 4 in the distributing valve 
and an oil conduit 5 in the direction of arrow 6. 
Upon the rightward movement of the servo 
piston 2, a lever 7 is oscillated about a pivot 
8 in the direction of arrow f9, thereby shifting 
to the left a fuel supply regulating rod 2 of a 
fuel injection pump 20 for increasing the amount 
of fuel injection, at the same time shifting the 
pressure-oil distributing valve T rightwards, so 
that the oil conduits 0 and 3 are closed, and 
the servo-piston 2 is stopped. When the pres 
sure in the suction pipe decreases, the bellows 6 
expands, moving the pressure-oil distributing 
valve 7 and the servo-piston 2 in the reverse 
direction, so that the fuel supply regulating rod 
2 is moved to the right, thereby decreasing the 
amount of fuel injection. Thus, it will be seen 
that the pressure-oil distributing valve 7 always 
tends to lie in the position to close the oil con 
duits fo and 3, so that the fuel supply is regu 
lated according to the expansion and contraction 
of the bellows 6. The above described mecha 
nism for regulating the amount of fuel injection 
is known. 
With such mechanism per se, when the air 

throttle valve 22 is rapidly opened and the 
amount of air sucked into the engine cylinder 
is increased by sudden increase of the pressure 
in the suction pipe, the increase of fuel supply 
can not instantly follow such increase of the 
amount of air, because the mechanism is of such 
nature that there is a retardation in the respon 
sive increase of the pressure in the chamber 5, 
movement of the pressure-oil distributing valve 
7, and the flow of the pressure-oil into the servo 
piston cylinder , so that the fuel-air ratio is 
lowered and it becomes difficult to effect the de 
sired smooth acceleration of the engine. 
Now, according to this invention, there is pro 

vided another pressure-oil cylinder 24 having 
therein an accelerating pistOn 23 which is con 
nected to the air throttle valve 22. Said cylinder 
24 is in communication with the main servo-piston 
cylinder through oil passages 25 and 26. When 
a lever 2 is pulled to the left to suddenly open 
the air throttle valve 22, the accelerating piston 
23 is thereby shifted to the left suddenly, so 
that the oil in the left hand space of the cylinder 
24 will flow into the servo-piston cylinder 
through the passage 25, thereby rapidly moving : 
the servo-piston 2 rightwards. The oil in the 
space right to the servo-piston flows through the 
passage 26 to the righthand side of the accelerat 
ing piston 23. Thus, the fuel Supply is rapidly 
increased by the leftward movement of the fuel 
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supply regulating rod 2 actuated by the right 
ward movement of the servo-piston f2, without 
necessitating the flow of the pressure-oil from 
the oil conduit 0. In this case, the pressure-oil 
distributing valve 7 is also moved rightwards by 
means of the lever f, so that the preSSure-oil 
will tend to flow through the conduit 3 into the 
righthand space of the servo-piston cylinder 
and also to the righthand side of the piston 23 
through the passage 26 and, at the Same time, 
a portion of the oil in the lefthand Space of the 
servo-piston cylinder flows out through the con 
duit O and the space 29 in the distributing valve 
7 in the direction of arrow 16. The amount of 
said oil flowing in and out through the distribut 
ing valve is made small comparatively to the 
amount of the oil flowing through the paSSages 
26 and 25 by the movement of the accelerating 
piston 23, so that the Servo-piston 2 is moved 
to the right during the movement of the acceler 
ating piston 23. Shortly after the movement of 
the accelerating piston 23, the bellows 6 is con 
tracted by increase of the pressure in the cham 
ber 5, and the pressure-oil distributing valve 7 
is moved to the left, closing the oil conduits 10 
and 3, so that the servo-piston is stopped. When 
the throttle valve 22 is Suddenly closed, the re 
verse movements of the parts will occur, so that 
the amount of fuel injection is rapidly decreased, 
preventing too great fuel-air ratio. When the 
air throttle valve 22 is slowly and gradually 
opened or closed, the accelerating piston 23 is 
also moved slowly. Therefore, the amount of the 
oil flowing through the passages 25 and 26 by 
the movement of the accelerating piston 23 is 
Smaller than the amount of the oil flowing into 
or out of the Servo-piston cylinder through 
the oil conduits 0 and 3, so that a minor influ 
ence will be given to the movement of the servo 
piston f2 from the accelerating piston 23. In this 
case, an ample time is given for the action of the 
bellows 6, the pressure-oil distributing valve 7 
and the servo-piston 2 responsive to variation 
of the pressure in the suction pipe 3, so that 
the help of the accelerating piston 23 is scarcely 
required. 
It Will be obvious that when the air throttle 

2,103,126 
valve is stopped the servo-piston f2 functions 
just as when there is not provided the accelerat 
ing piston. Thus, the accelerating piston 23 will 
function suitably according to its characteristics 
responsive to the actuating speed of the air throt 
tle valve 22, whereby serving to always maintain 
the adequate fuel-air ratio under varying oper 
ating Conditions. 
From the foregoing, it will be seen that the 

present invention relates to a mechanism for all 
tomatically regulating the fuel supply employ 
ing the bellows, pressure-oil distributing valve 
and servo-piston, and is characterized by this 
that another cylinder having an accelerating pis 
ton connected to the air throttle valve is provided, 
the oil inlet and Outlet passages of Said cylinder 
being connected to the ends of the servo-piston 
cylinder, so that the fuel injection is rapidly in 
creased according to the rate of acceleration of 
the engine, thereby attaining smooth accelera 
tion. 
What I claim is:- 
YA device for automatically regulating the fuel 
supply comprising a bellows adapted to expand 
or contract responsive to the pressure of the air 
to be Sucked into the engine cylinder, a distribut 
ing valve connected to said bellows for distributing 
oil under pressure, fuel injection means provided 
with regulating mechanism, a servo-motor in 
cluding a cylinder and a piston controlled by said 
distributing valve for actuating the fuel injection 
regulating mechanism, and an accelerating de 
vice connected with the servo-motor piston com 
prising an auxiliary cylinder, an accelerating pis 
ton connected to the air throttle valve of the en 
gine, oil inlet and outlet passages for said aux 
iliary cylinder connected to the opposite ends of 
Said servo-motor cylindef, so that when said 
throttle valve is rapidly opened to rapidly ac 
celerate the engine said servo-motor piston is 
rapidly moved by the rapid movement of said 
accelerating piston, regardless of the position of 
said bellows and the pressure-oil distributing 
valve, thereby increasing rapidly the amount of 
fuel injection responsive to increase of the 
amount of the air. 
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