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The invention relates to liquid-fuel injection
systems for prime movers, and of the kind com-
prising a pump driven by the prime mover, and
a delivery nozzle or nozzles through which the
fuel is supplied to a combustion chamber from
the pump. When the prime mover is initially set
in motion by an electric motor or other external
source of power, the speed of rotation may be
insufficient to enable an adequate delivery to be
obtained from the pump o ensure prompit and
effective starting of the prime mover under its
own power. To meet this condition I have em-
ployed an accumulator (as described in the
specification of British Letters Patent No.
552,725) which is charged by the pump during
the starting operation, and a release valve
adapted to confrol the supply of liguid fuel from
the pump and accumulator to the nozzle or
nozzles, the valve being adapted to be opened
automatically when a predetermined quantity of
fuel has been stored, or when a predetermined
fuel pressure is reached in the accumulator.

For some purposes it has been found desirable
to obviate or minimise the possibility of recharg-
ing of the accumulator during normal working of
the prime mover, as, for example, when the speed
of the latter is being accelerated, and the object
of the present invention is to enable this require-
ment to be met in a simple and satisfactory
manner.

In the accompanying drawings:

Figures-1, 2 and 3 are sectional views respec-
tively illustrating in a diagrammatic form three
embodiments of the invention.

Referring to Figure 1, I employ a body part ¢
having therein a cylindrieal accumulator cham-
ber b containing a piston c¢ loaded by a spring d.
At one end the body part includes an inlet chame-
ber e communicating with the fuel inlet f and in
this chamber is provided a valve seating ¢ lead-
ing to the accumulator chamber b. Also in the
inlet chamber is provided a closture member A
co-operating with the seating and carried by a
diaphragm 7 loaded by a spring 4. Moreover this
chamber communicates with the accumulator
chamber by way of passages k containing & non-
return valve m.

Adjacent to the inlet chamoer is provided an
outlet chamber 7 confaining a release valve
which comprises a seating o and a closure mem-
ber p carried by a diaphragm ¢ loaded by a spring
r. The outlet chamber communicates with a
delivery outlet s and is provided with passages
t ¥ communicating with both sides of the dia-
phragm i carrying the closure member 7 in
the inlet chamber e.
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The mode of action is as follows:

When the prime mover is set in motion by an

external source of power, the first effect of the
fuel discharged by the pump is to lift off its
seating the closure member % in the inlet cham=-
ber (by the pressure exerted on one side of the
associated diaphragm i) and so allow fuel to flow
into and charge the accumulator . When the
fuel pressure is sufficient to open the release valve
p in the outlet chamber = (by pressure on the
associated diaphragm ¢ the accumulator can
then discharge (under the action of its Sspring
lcaded piston and through the above mentioned
non-return valve m) and liguid fuel is then sun-
plied to the nozzle or nozzles by the joint a,cuon
of the pump and the accumulator in sufficient
volume to ensure prompt .starting of the prime
mover. At the same time the closure membper
h in the inlet chamber e is closed by the action
of its spring (the fluid pressure now acting on
poth sides of its associated diaphragm), and
the accumulator chamber is thereby isolated, so
that re-charging cannot occur until the .next
starting operation is performed.

In the modification shown in Figure 2, I dis-
pense with the separate non-return valve m
between the accumulator chamber & and the
inlet chamber e, and instead employ the foliow-
ing device. On the seating ¢ which leads from
the inlet chamber e to the accumulator cham-
ber b I provide a conical or other suitabie closure
member v loaded by a spring x and having a lost
motion connection with a controlling member w
carried by a spring loaded diaphragm i. Other-
wise the arrangement is essentially the same as
that above described, excepting that in this ex-

ample the inlet and outlet passages are situated
adjacent to each other. When fuel enters the
inlet chamber e it lifts the controlling member w
and the latter lifts the closure member v off its
seating g, allowing fuel to enter the accumulator
chamber. When the fuel pressure is suficient to
open the release valve p fuel is supplied to the
nozzle or nozzles by the discharge from the pump
and the accumulator chambper. At the same time
fuel pressure can then act on both sides of the
diaphragm ¢ carrying the control member w
allowing the latter to resume its initial condition
and enabling the associated part v to re-close
for isolating the accuinulator chamber.

In the modification shown in Figure 3, the inlet
and outlet chambers e, n and accumulator b are
super-imposed. From the inlet f, a branched
passage 2 has one part leading to the seating g
and the other leading to the seating 0. 'The seat-
ing ¢ is controlled by a valve in the form of a
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piston 3 loaded by a spring j and slidable in a
cylinder 5 which is open to the chamber 7
through a passage 6. The cylinder is in com-
munication with the accumulator b through a
passage 1. Also a non-return valve m is provided
as shown or in any convenient position between
the accumulator and the outlet s.

The fluid entering at f raises the piston 3
allowing the accumulator to be charged. When
sufficient pressure is reached the part p is raised
off its seating o allowing fluid to flow through the
outlet s. The piston 3 then returns for closing
the seating ¢ and isolating the accumulator under
the action of the spring 7 and the pressure of the
fluid entering the cylinder 5 by way of the pas-
sage 6. The accumulator is discharged through
the valve m under the action of the spring d.

The invention is not, however, restricted to the
examples above described, as subordinate details
of construction or arrangement may be varied to
suit different requirements.

Having thus described my invention what I
claim as new and desire to secure by Letters
Patent is:

1. For use in a liquid fuel injection system of o;

the kind specified, means comprising in combi-
nation a cylindrical accumulator chamber, a
spring loaded piston slidable in said chamber, a
fuel inlet chamber, a first passage between said

fuel inlet chamber and said accumulator cham- ;

ber, a first spring loaded pressure responsive
member in said fuel inlet chamber, an accumu-~
lator isolating valve in operative connection with

said pressure responsive member and arranged "
to control said first passage, a fuel outlet cham- :

ber, a second passage between said fuel inlet
chamber and said fuel outlet chamber, a second
spring loaded pressure responsive member in said
fuel outlet chamber, a release valve in operative
connection with said second pressure responsive
member and arranged to control said second
passage, and a passageway through which the
region of said outlet chamber containing said
release valve is connected to the region of said
inlet chamber at the side of said first pressure
responsive member remote from said isolating
valve.

2. Means as claimed in claim 1 and having
an additional passage between the inlet and ac-
cumulator chambers, and a non-return valve
controlling the said additional passage.

3. Means as claimed in claim 1, in which the
isolating valve has a lost-motion connection with
the associated pressure responsive member.

4. For use in a liquid fuel injection system of
the kind specified, means comprising in combina-
tion a cylindrical accumulator chamber, a fuel
inlet, a spring loaded piston slidable in said
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chamber, a second cylindrical chamber in com-
munication at one end with said accumulator
chamber, a first passage leading from said fuel
inlet to said end of said second chamber, a fuel
outlet chamber, a second passage leading from
said fuel inlet to said fuel outlet chamber, valv-
ing means in the form of a second spring loaded
piston arranged in said second chamber to isclate
said first passage therefrom during fuel flow from
said inlet through said second passage to said
outlet chamber, a spring loaded pressure respon-
sive member in said outlet chamber, a release
valve in operative connection with said pressure
responsive member for controlling communica-
tion between said second passage and said outlet
chamber, and a passageway through which fuel
pressure in said outlet chamber can act on said
valving means in opposition to the fuel pressure
at said inlet, said valving means being arranged
to be opened in response to pressure of fuel sup-
plied to said inlet when said release valve is
closed, and to be closed when said release valve
is open.

5. Means as claimed in claim 4 and having a
third passage between the accumulator chamber
and the fuel outlet chamber, and a non-return
valve in the third passage.

§. Por use in a liquid fuel injection system, of
he kind specified, means comprising in combi-
nation a cylindrical accumulator chamber, &
spring loaced piston slidable in said chamber, an
inlet through which said chamber can he charged
with fuel against the action of said spring loaded
piston, an outict which has associated therewith
a spering loaded release valve and thirough which
fuel from both said chamber and said inlet can
flow under the control of said release valve,
spring loaded valving means for isolating sald

- chamber from said inlet during the flow of fuel
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from said inlet to said outlet, and a passageway
through which fuel pressure at said outlet can
act on said valving means in opposition to the
fue] pressure at said inlet, said valving means

- being arranged to be opened in response to pres-

sure of fuel supplied to said inlet when said re-
lease valve is closed, and to be closed when said
release valve is open.

RICHARD JOSEPH IFIELD.
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