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PRESSURE CONTROLLING, WALWE SYSTEM 

John W. Dickey, Newfield, N.Y., assignor to Bendix Avia 
tion Corporation, a corporation of Delaware 

Application October 30, 1952, Serial No. 317,793 
1 Claim. (Cl. 123-139) 

The present invention relates to a pressure controlling 
valve system for liquid fuel supplying devices and more 
particularly to an arrangement for limiting the pressure 
of fuel supplied by a pump to a carburetor or similar 
fuel feeding device. 

In fuel feeding systems for internal combustion en 
gines in which the fuel is pumped from a storage tank 
to the carburetor, and the level of fuel in the bowl of 
the carburetor is maintained by a float-operated valve, 
it is desirable that the pressure of the fuel at the float 
valve be maintained substantially constant irrespective 
of the volume of fuel admitted by said valve. Other 
wise, the fuel level in the carburetor bowl may vary 
with concomitant variations, in the delivery of the fuel 
jets. This requirement necessitates the provision of a 
pump, system having a much larger capacity than would be 
required if considerable latitude in pressure between no 
delivery and full volume of delivery could be tolerated. 
Furthermore, particularly when constantly operating 
pumps of the reciprocating type are employed, there 
is a tendency for fuel pressures to buildup, under con 
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ditions of insignificant volume of fuel demand, to a 
point where flooding of the carburetor may occur. 

Moreover, in fuel feeding systems for automotive ve 
hicles in which the fuel feeding device for the internal 
combustion engine is supplied from a remotely located 
storage tank, it is desirable that the pump' which trans 
fers the fuel from the storage tank, to the carburetor be 
located close, to, or actually, within, the tank, in order 
to avoid the accumulation of gasified fuel in the supply 
conduit, which condition, popularly, known as “vapor 
lock,” may render the fuel system temporarily inopera 
tive. However, when the fuel tank is located at a con 
siderable distance in front or to the rear of the engine 
as is frequently the case, particularly in commercial and 
military vehicles, the pressure of the fuel supplied to 
the carburetor by a tank mounted pump is subject to 
important variations due to the changes in the hydro 
static, head between the ends of the feed line as the 
vehicle: ascends or descends: obstructions or declivities. 
These. Variations in pressure may affect the level of the 
fuel in the carburetor bowl, as controlled by the con 
ventional float, valve, to such an extent as to have a 
significant effect on the: fuel mixture: supplied to the 
engine. 

It is an object of the present invention to provide a 
novel fuel pressure controlling valve system for internal 
combustion engines which maintains the pressure at the 
point of delivery substantially constant irrespective of 
variations in the volume of fuel delivered, and in the 
angle of pitch of a vehicle on which it may be mounted. 

It is another- object to provide such a device which 
is arranged to positively prevent pulsations in pressure 
of the fuel supplying device from building up pressure 
at the point of delivery at times when little or no fuel 
is being used by the engine. 

It is another object to provide such a device incorporat 
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ing means for automatically increasing the fuel pressure 
at the carburetor of the engine responsive to opening 
the throttle valve in order to enrich the fuel mixture 
at times of engine acceleration. 

It is another object to provide such a device which 
is adapted for use in sealed fuel systems such as those 
employed on vehicles capable of operation while sub 
merged. 

Further objects and advantages will be apparent from 
the following description taken in connection with the 
accompanying drawing, in which: 

Fig. 1 is a semi-diagrammatic illustration of a fuel 
System incorporating a preferred embodiment of the in 
vention, the pressure controlling valve being shown in 
longitudinal section; 

Fig. 2 is a detail view of a portion of Fig.1 showing 
the structure modified to provide for the control of de 
livered fuel pressure in accordance with engine intake 
Vacuum; and 

Fig. 3 is a vertical substantially mid-sectional view 
of an embodiment of the invention in which the pressure 
limiting valve is incorporated as a unit with the fuel 
Supply pump. - 

In Fig. 1 of the drawing there is illustrated a fuel sup 
ply System for an internal combustion engine comprising 
a storage tank 1, a fuel pump 2 mounted thereon, a 
pressure controlling valve indicated generally by the nu 
neral 3 mounted on the carburetor 4 of the engine, and 
a conduit 5 connecting the fuel pump to the pressure 
limiting valve. It is to be understood that the fuel pump 
may be of any suitable construction, but it is preferred 
to employ an electromagnetic reciprocating type of pump 
Such as: disclosed in the patent to Dickey et al., No. 
2,472,067 issued June 7, 1949. 

According to the present invention, the pressure-limiting 
valve 3 comprises, a hollow cylindrical body 6 which is 
threaded as shown at 7 and 8 for connection to the 
conduit 5 and carburetor 4, respectively, and is provided 
with an internal shoulder 9 against which is located an 
"O-ring” 11 of suitable elastically deformable material 
Such as rubber or the like which forms a seat for a conical 
Valve member 12 mounted on a valve stem 13 protruding 
from the valve body, 6. 
A dished plate member 14 is rigidly mounted as in 

dicated at 15 on the end of the valve body 6, and a flexible 
diaphragm 16 is sealed at its rim to the periphery of the 
plate member 14 by means of a cap 17, the rim 18 of 
which is crimped around the peripheries of the diaphragm 
and plate, preferably with the interposition of a suitable 
Sealing ring 19. A clamp nut 21 is threaded on the 
protruding end of the valve stem 13 and extends through 
a central opening in the diaphragm 16. A pressure dis 
tributing disc member 22 is rigidly mounted on the nut 
21 and presses the central portion of the diaphragm 16 
against a sealing ring 23, which is backed by a flange 
24 of the nut, the disc 22 being retained on the nut by 
Suitable, means such as a lip. or flange 25 formed on the 
nt. 

A spring 26 is mounted on the valve stem 13, bearing 
at one end on an internal shoulder. 27 in the valve body 
6, and at its other end pressing against the valve member 
12 to urge it away from the valve seat 11 and thereby 
admit fuel into the chamber 28 formed between the plate 
member 14 and the diaphragm 16. 

In this embodiment of the invention, the cap. 17 is pro 
vided with breather openings 29 which maintain ambient 
pressure within the cap and against the outer side of the 
pressure distributing plate 22 and diaphragm 16. 

In the operation of the device as above described, when 
the fuel pump 2 is in operation, fuel under pressure is 
Supplied to the valve 3, and since the valve is initially 
held open by the spring 26, the fuel flows into the cham 
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ber 28 and into the bowl of carburetor 4. As soon as 
the carburetor bow is filled, its float valve closes in the 
usual manner. Pressure immediately builds up in the 
chamber 28 and causes the diaphragm 16 to overcome 
the pressure of the spring 26 and move the valve member 
12 into engagement with its seat 1. The area of the 
diaphragm 16 is so related to the strength of the spring 
26 that the desired unit pressure for the carburetor is 
effective to close the valve member 12 and prevent further 
admission of fuel from the feed line, except what is neces 
Sary to replace that which is withdrawn from the carbu 
retor bowl by the operation of the engine. 

It is important to note that in this arrangement, the 
flow of fuel into the valve 3 from the conduit 5 responsive 
to the action of the pump 2 has a tendency to move the 
valve member 2 toward closed position. This insures 
that when little or no fuel is being consumed by the 
engine, the pulsations of pressure from the pump merely 
tend to press the valve member 12 more tightly on its 
seat and thereby prevents the building up of pressure in 
the chamber 28 beyond the desired normal condition. 

In Fig. 2 of the drawing there is illustrated a modifi 
cation of the valve structure in which the vents 29 in 
the cap 7 are eliminated, and a fitting 35 is mounted on 
the cap to receive a conduit 32 which may be connected 
either to the air intake to the carburetor or to the intake 
manifold of the engine. By this arrangement, the system 
becomes sealed from the atmosphere whereby the opera 
tion is not affected by changes in ambient pressure and 
may be operated normally even though the vehicle is 
partially or completely submerged in water. If the con 
nection is made to the intake manifold, the outer side of 
the diaphragm 16 is subjected to the subatmospheric pres 
sure existing in the manifold. Since this reduction in pres 
Sure within the cap 17 assists the fuel pressure in the 
chamber 28 to hold the valve member 2 against its seat, 
when a high vacuum exists in the intake manifold, as 
when the engine is idling, the fuel pressure in the chamber 
28 and consequently on the carburetor ficat valve is re 
duced. When the throttle is opened to accelerate the 
engine, however, the concurrent reduction in the intake 
vacuum is effective to cause a corresponding increase in 
the fuel pressure in chamber 28 and consequent enrich 
ment of the fuel mixture supplied to the engine due to 
raising of the level of the fuel in the carburetor bowl. 

In Fig. 3 there is illustrated a form of the invention in 
which the pressure-limiting valve structure is incorporated 
with the fuel supply pump to form a unitary device. The 
pump illustrated is of the type shown in the patent to 
Dickey et al., above cited, and comprises a cylindrical 
casing 4: which has coaxially mounted therein a cylinder 
42 in which a hollow magnetic piston 43 is caused to re 
ciprocate electromagnetically and thereby pump fuel up 
through the piston and a conduit member 44 into the 
outlet chamber 40. The conduit 44 has an internal 
shoulder 45 which positions an “o-ring" 46 of elastically 
deformable material which forms the seat for a valve 
member 47 mounted on a stem 48. 
The upper end of the pump casing 41 is flared out to 

provide a flange 49 against which the periphery of a flex 
ible diaphragm 51 is pressed by the crimped-over rim 52 
of a cap 53 forming the upper end closure of the chamber 
40. The center of the diaphragm 51 is fixed to a clamp 
nut 54 Screwed on the end of the valve stem 48, by means 
of a pressure equalizing disc 55 suitably retained on said 
nut. A nipple 56 is mounted on the cap 53 in alignment 
with the valve stem 48, and loosely surrounds a cylin 
drical extension 57 of the nut 54. The nipple 56 is in 
ternally threaded, and a threaded thimble 58 is adjust 
ably mounted therein and serves as an abutment for one 
end of a spring 59, the other end of which presses against 
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4. 
a shoulder 61 on the nut 54, thereby tending to move 
the valve member 47 away from its seat 46. The open 
end of the nipple 56 receives a T fitting 62, one socket 
63 of which communicates with the intake manifold of 
the engine by means of a tube 64, while the other socket 
(55 admits atmospheric air. Means for modifying the 
effect of changes of intake vacuum on the operation of the 
pressure-limiting valve is preferably provided in the form 
of an adjustable throttling valve 66 for restricting the 
passage connecting the pressure chamber 67 above the 
diaphragan Si to the intake manifold, and an adjustable 
bleeder valve 68 for controlling the admission of air to 
said pressure chamber. It will be understood that if the 
system is to be completely sealed for under-water opera 
tion, the bleeder opening 65 will be connected to the air 
intake to the carburetor or to some other convenient 
source of atmospheric air as by means of a tube 69. 
The casing 42 of the pump is provided with a nipple 

72 for the reception of a feed line 72 connecting the pump 
to the engine carburetor. 

In the operation of this embodiment of the invention, 
reciprocation of the plunger 43 forces fuel into the 
conduit 44, and if the valve 47, 46 is open, the fuel is 
admitted into the chamber 40 in the upper end of the 
pump casing and is conducted from this chamber to the 
engine carburetor. When the carburetor bowl is filled, 
the back pressure in the chamber 40 due to closure of the 
carburetor float valve operates on the diaphragm 51 to 
draw the valve member 47 against its seat 46 and prevent 
further admission of fuel except as it is consumed by the 
engine. The pressure in the chamber 40 may be man 
ually adjusted by threading the thimble 58 toward or 
away from the diaphragm chamber 67, thus placing more 
or less pressure of the spring 59 on the equalizing disc 
55 and diaphragm 5. The variation of fuel pressure in 
the chamber 40 responsive to variations in intake vacuum 
may likewise be controlled manually by suitable adjust 
ment of the throttling valve 66 and bleeder valve 68. 

Although certain structure has been shown and de 
Scribed in detail, it will be understood that changes may 
be made in the precise form and arrangement of parts 
without departing from the spirit of the invention. 

In a fuel supply system for internal combustion 
engines, pressure regulating means including a delivery 
chamber having an inlet and an outlet, a valve controlling 
the inlet comprising a seat facing toward the inlet and 
an obturator member movable in the direction of flow to 
engage the seat and close the inlet, spring means operative 
to open the valve, a flexible diaphragm forming a wall of 
the chamber opposite the inlet, and means connecting the 
diaphragm to the obturator operative to overcome the 
spring means and draw the obturator against its seat 
responsive to a predetermined pressure in the delivery 
chamber; including further a cap member enclosing the 
flexible diaphragm, and means for controlling the pres 
sure in said cap; in which the means for controlling the 
pressure in the cap which encloses the flexible diaphragm 
comprises a tubular connection to the intake manifold of 
the engine, a tubular connection to the atmosphere, and 
manually adjustable regulating valves in said connections. 
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