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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a so-called ac-
cumulator fuel injection system, and more specifically, to
such a system having improved controllability for the dis-
charge amount and the like.

BACKGROUND ART

[0002] A conventional system of this kind has been
publicly known or well known for example as the one
disclosed by Japanese Patent Laid-Open No.
H08-284722, according to which fuel pumped up from a
fuel tank using a feed pump is supplied through a high
pressure pump to a common rail to which a plurality of
injection nozzles are connected, and the injection noz-
zles are opened by electronic control, so that the
high-pressure fuel can be supplied to the combustion
chamber of each of the cylinders in a diesel engine.
[0003] There have been various arrangements sug-
gested for such an accumulator fuel injection system.
Some controls the discharge amount by controlling the
amount of fuel supplied to the plunger chamber of the
high pressure pump on the inlet side, and more specifi-
cally, a proportional control valve whose valve travel
changes inresponse to the magnitude of current passage
or a flow control valve such as a simple on/off valve is
provided (see for example Japanese Patent Laid-Open
No. H08-284722 described above).

[0004] Meanwhile, in order to produce such a fuel in-
jection system having a large discharge amount, it is a
common practice to increase the capacity of the high
pressure pump.

[0005] The increase in the capacity of the high pres-
sure pump however naturally increases the amount of
fuel passed through the flow control valve, so that the
opening area of the flow control valve should be in-
creased, which causes the size of the flow control valve
to be increased. The increase in the size of the flow con-
trol valve makes it more difficult to secure an installment
space in the system.

[0006] This not only causes difficulty in the arrange-
ment of the system, but also pushes up the price of the
system or prevents common elements from being used
regardless of the discharge amount

[0007] Itis anobjectof the invention to provide a meth-
od of controlling the discharge flow rate in an accumulator
fuel injection system and an accumulator fuel injection
system that can cope with various discharge amounts
requested.

[0008] Another object of the invention is to provide an
accumulator fuel injection system that can equally control
the operation of a plurality of electromagnetic valves for
flow control.

[0009] Yetanother object of the invention is to provide
a highly reliable accumulator fuel injection system that
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allows stable discharge amount control to be achieved.
DISCLOSURE OF THE INVENTION

[0010] According to a first aspect of this invention,
there is provided a method of controlling a discharge
amount in an accumulator fuel injection system, wherein
fuel in a fuel tank is supplied to a high pressure pump
through a flow control valve, high pressure fuel is supplied
under pressure to a common rail by said high pressure
pump, the high pressure fuel accumulated in said com-
mon rail can be injected by a fuel injection valve connect-
ed to said common rail,

a plurality of said flow control valves are connected in
parallel, fuel can be supplied from said fuel tank to said
high pressure pump through the plurality of flow control
valves, and

among said plurality of flow control valves, flow control
valves as many as necessary for a discharge amount
from said high pressure pump attain an operation state.
[0011] In this structure, a necessary number of flow
control valves among the plurality of flow control valves
provided may be operated in response to the discharge
amount from the high pressure pump, while the other
flow control valves may be kept in a non-operation state.
Therefore, if the high pressure pump is replaced by a
pump having a different discharge amount, the difference
can be addressed without changing the other elements
of the accumulator fuel injection system. This allows a
common system arrangement to be achieved.

[0012] According to a first aspect of this invention,
there is provided an accumulator fuel injection system,
wherein fuel in a fuel tank is supplied to a high pressure
pump through a flow control valve, high pressure fuel is
supplied under pressure to a common rail by said high
pressure pump, the high pressure fuel accumulated in
said common rail can be injected by a fuel injection valve
connected to said common rail,

said high pressure pump comprises a plurality of plunger
chambers, and

a plurality of flow control valves are provided in fuel pas-
sages connecting said plurality of plunger chambers and
said fuel tank.

[0013] Said high pressure pump comprises a plurality
of plunger chambers, and a plurality of flow control valves
are provided in fuel passages connecting said plurality
of plunger chambers and said fuel tank.

[0014] In this structure, a necessary number of flow
control valves among the plurality of flow control valves
provided may be operated in response to the discharge
amount from the high pressure pump, and if the high
pressure pump is replaced by a pump having a different
discharge amount, the difference can be addressed with-
out changing the other elements of the accumulator fuel
injection system. This allows a common system arrange-
ment to be achieved.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0015]
Fig, 1  isadiagram of afirstexample of an accumulator
fuel injection system according to an embodi-
ment of the invention;

Fig. 2 includes graphs for use in illustration of the op-
eration of flow control valves according to the
embodiment of the invention, among which Fig.
2Ais a graph showing the state of how two flow
control valves are operated at the same time,
and Fig. 2B is a graph showing the state of how
only one of the flow control valves is controlled;
Fig. 3 is a diagram of a second example of an accu-
mulator fuel injection system according to the
embodiment of the invention; and

Fig. 4 is a circuit diagram showing how the electro-
magnetic coils of the first and second flow con-
trol valves and the conduction driving circuit in
the example shown in Fig. 3 are connected.

BEST MODE FOR CARRYING OUT THE INVENTION

[0016] The presentinvention will be described in detail
in conjunction with the accompanying drawings.

[0017] Note that the elements, arrangements, and the
like in the following description should not be construed
as limiting the invention but they can be modified in var-
ious ways within the scope of the invention.

[0018] To start with, the structure of an accumulator
fuel injection system (hereinafter as "the present sys-
tem") according to an embodiment of the invention will
be described with reference to Fig. 1.

[0019] The present system is largely divided into fuel
injection valves (injectors) 1 provided corresponding to
the cylinders of a diesel engine (not shown) to inject fuel
for supplying the cylinders, a common rail 2 for accumu-
lating high pressure fuel to be supplied to the fuel injection
valves 1, a high pressure pump portion 3 that feeds high
pressure fuel under pressure to the common rail 2, a fuel
tank 4, and an electronic control portion (denoted as
"ECU"in Fig. 1) 5.

[0020] The high pressure pump portion 3 includes, as
main elements, a supply pump 6 serving as a high pres-
sure pump, a feed pump 7 composed of a so-called gear
pump co-axially attached to the cam shaft 6a of the supply
pump 6, first and second flow control valves 8a and 8b
that control the amount of fuel to be supplied to the supply
pump 6, and a pressure control valve 18.

[0021] The supply pump 6 is a so-called plunger type
pump that is publicly known/well known, and now the
general structure of the pump will be described. The sup-
ply pump 6 according to the embodiment of the invention
has first and second cylinders 9a and 9b, and first and
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second plungers 10a and 10b for which first and second
plunger chambers 11a and 11b are formed, respectively.
The first and second plungers 10a and 10b abutted
against first and second cams 5a and 5b, respectively
attached to the cam shaft 6a having its end (not shown)
connected to the clank shaft (not shown) of the engine,
and these plungers are reciprocated in the first and sec-
ond cylinders 9a and 9b according to the movement of
the cams moved with the rotation of the cam shaft 6a.
The movement increases the pressure of the fuel in the
first and second plunger chambers 11 a and 11b.
[0022] The feed pump 7 composed of a so-called gear
pump is attached to the cam shaft 6a and the rotation
causes fuelin the fuel tank 4 to be sucked up and supplied
through the flow control valves 8 to the first and second
plunger chambers 11aand 11b ahead of the supply pump
6.

[0023] According to the embodiment of the invention,
the intake side of the feed pump 7 is connected to the
fuel tank 4 through a first fuel passage 13a, and the dis-
charge side of the feed pump 7 is connected to the inlet
side of a fuel filter 12 through a second fuel passage 13b.
The outlet side of the fuel filter 12 and the inlet side of
the first and second flow control valves 8a and 8b are
connected through a third fuel passage 13c. More spe-
cifically, one end of the third fuel passage 13c is connect-
ed to the outlet side of the fuel filter 12, while the other
end is divided into two branches, one of which is con-
nected to the inlet side of the first flow control valve 8a
and the other is connected to the second flow control
valve 8b. Therefore, fuel removed of dust and the like by
the fuel filter 12 is let into the first and second flow control
valves 8a and 8b.

[0024] The third fuel passage 13c is connected with
one end of a seventh fuel passage 13g having the pres-
sure control valve 18 provided therein in an appropriate
location between the branch location on one end and the
fuel filter 12, and the other end of the seventh connection
passage 13g is connected to a sixth fuel passage 13f
that will be described, The sixth and seventh fuel pas-
sages 13f and 13g form a fuel return passage 19.
[0025] The pressure control valve 18 is for example a
so-called mechanical valve that opens at a prescribed
pressure level or higher. According to the embodiment,
when the pressure at the inlet side of the first and second
flow control valves 8a and 8b reaches a prescribed pres-
sure level or more, the pressure control valve 18 is
opened, so that fuel from the feed pump 7 is returned to
the fuel tank 4 through the pressure control valve 18, and
the seventh and sixth fuel passages 13g and 13f. In this
way, the amount of fuel discharged by the first and sec-
ond flow control valves 8a and 8b can be controlled more
precisely.

[0026] The first and second flow control valves 8a and
8b are both made of a current-driven proportional elec-
tromagnetic valve, the amount of current passage there-
through is controlled to control the opening state, and the
amount of current passage and the opening state are
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substantially in proportion. According to the embodiment
of the invention, as the amount of current passage in-
creases, the distribution amount of fuel increases. Based
on the amount of fuel supplied to the first and second
plunger chambers 11a and 11b through the first and sec-
ond flow control valves 8a and 8b, the amount of high
pressure fuel fed under pressure to the common rail 2 is
determined. Therefore, the first and second flow control
valves 8a and 8b serve as electromagnetic valves for
controlling the pressure of the common rail 2.

[0027] Meanwhile, a common fuel passage 20 is pro-
vided on the outlet side of the first and second flow control
valves 8a and 8b. More specifically, the common fuel
passage 20 have both ends divided into two, two branch
paths 20a and 20b on one side are connected to the
outlet side of the first and second flow control valves 8a
and 8b, respectively. Meanwhile, among the two branch
passages 20c and 20d on the other side of the common
fuel passage 20, the branch passage 20c is connected
with one end of a fourth fuel 13 d through a first intake
valve 14a, while the branch passage 20d is connected
with one end of a fifth fuel passage 13e through a second
intake valve 14b. The other ends of the fourth and fifth
fuel passages 13d and 13e are both connected to the
common rail 2.

[0028] Therefore, according to the embodiment of the
invention, the first and second flow control valves 8a and
8b are connected in parallel between the fuel tank 4 and
the first and second plunger chambers 11a and 11b.
[0029] A first discharge valve 15a is provided in an
appropriate location in the fourth fuel passage 13d be-
tween the first intake valve 14a and the comumon rail 2.
A second discharge valve 15b is provided in an appro-
priate location in the fifth fuel passage 13e between the
second intake valve 14b and the common rail 2.

[0030] A first plunger chamber connection fuel pas-
sage 16a in communication with the first plunger cham-
ber 11a is connected to the fourth fuel passage 13d in
an appropriate location between the first intake valve 14a
and the first discharge valve 15a. A second plunger
chamber connection fuel passage 16b in communication
with the second plunger chamber 11b is connected to
the fifth fuel passage 13e in an appropriate location be-
tween the second intake valve 14b and the second dis-
charge valve 15b.

[0031] Thefirst and second intake valves 14a and 14b
have a check valve structure that prevents the flow of
fuel from the side of the first and second plunger cham-
bers 11a and 11b to the side of the first and second flow
control valves 8a and 8b. When the first and second
plungers 10a and 10b are in locations in a suction stroke
state, and the first and second flow control valves 8a and
8b are opened, fuel sucked up from the fuel tank 4 by
the feed pump 7 is let to flow into the first and second
plunger chambers 11a and 11b through the first and sec-
ond intake valves 14a and 14b, respectively.

[0032] The first and second discharge valves 15a and
15b have a check valve structure that prevents the flow
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of fuel from the side of the common rail 2 to the side to
which first and second intake valves 14a and 14b are
connected. In this way, when the first and second plung-
ers 10a and 10b are in locations in a compression stroke
state, and the fuel in the first and second plunger cham-
bers 11a and 11b attains a prescribed high pressure
state, the high pressure fuel is let to flow from the first
and second plunger chambers 11a and 11b to the com-
mon rail 2 through the first and second discharge valves
15a and 15b.

[0033] Note that the sixth fuel passage 13f and a relief
valve 17 are provided between the common rail 2 and
thefuel tank 4 in order to return excess fuel in the common
rail 2 to the fuel tank 4. When the pressure of fuel in the
common rail 2 reaches a prescribed level or higher, the
fuel is returned to the fuel tank 4 through the relief valve
17.

[0034] The electronic control portion 5 for example in-
cludes for example a microcomputer as a main element
and is provided with detection signals for the pressure
sensor 18 provided for detecting the pressure inside the
common rail 2 and various other signals necessary for
controlling the engine such as a signal for the revolutions
of the engine and a accelerator opening signal (not
shown). The electronic control portion 5 controls the op-
eration of the first and second flow control valves 8a and
8b based on these input signals through a conduction
driving circuit (denoted as "DRV" in Fig. 1) 21, in other
words, the portion controls the current passed there-
through, the operation of the fuel injection valves 1 and
the like so that the fuel pressure in the common rail 2
reaches a target common rail pressure.

[0035] Now, how this structure operates will be de-
scribed.

[0036] The electronic control portion 5 calculates a tar-
get fuel injection amount and a target common rail pres-
sure based on various signal inputs such as a signal for
the engine revolutions and the accelerator opening sig-
nal, and the calculated pressure is compared to an actual
pressure in the common rail 2 detected by the pressure
sensor 18 in order to calculate the amount of current to
be passed through the first and second flow control
valves 8a and 8b. The DRV 21 is controlled to be at the
calculated current value and the first and second flow
control valves 8a and 8b attain a prescribed opening state
accordingly. The opening state of the first and second
flow control valves 8a and 8b allows fuel sucked up from
the fuel tank 4 by the feed pump 7 to be supplied to the
first and second plunger chambers 11a and 11b through
the first and second flow control valves 8a and 8b.
[0037] The compression function of the first and sec-
ond plungers 10a and 10b causes the fuel in the first and
second plunger chambers 11a and 11b to attain a high
pressure state, and once the pressure reaches a pre-
scribed level or higher, an amount of high pressure fuel
controlled based on the opening state of the flow control
valves 8a and 8b is supplied to the common rail 2 through
the first and second discharge valves 15a and 15b.
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[0038] Then, the fuel injection valves 1 are driven by
the electronic control portion 5 in appropriate timings, so
that the high pressure fuel is injected by the fuel injection
valves 1 into the internal combustion engine that is not
shown.

[0039] In this accumulator fuel injection system, the
feed pump 7 is designed to have discharge ability to allow
sufficient fuel as much as that in a high speed state to
be secured even in a low speed state such as at the start
of the engine, and therefore when the revolution speed
of the engine (not shown) is higher, and the discharge
amount from the high pressure pump portion 3 is desired
to be zero such as during deceleration, most of the fuel
from the feed pump 7 is returned to the fuel tank 4 through
the pressure control valve 18 and the fuel return passage
19.

[0040] In the above described operation, the first and
second flow control valves 8a and 8b are both used, but
if the necessary discharge amount is relatively small or
small enough not to use both the first and second flow
control valves 8a and 8b, only one of the first and second
flow control valves 8a and 8b may be operated while the
other is kept in a non-operation state.

[0041] Fig. 2 illustrates the concept of how the flow
control valves operate in such a case.

[0042] Fig. 2A shows how two flow control valves are
simultaneously operated, in which case the opening ar-
eas of the two valves are added to provide an opening
area corresponding to the maximum discharge amount
of the high pressure pump. Note that in Fig. 2A, the bold
characteristic line attached with letter a represents the
opening area characteristic when the two flow control
valves are operated at the same time, and the dotted
characteristic line attached with letter b represents the
opening area characteristic per flow control valve. The
position of the thin line attached with Sl represents the
necessary opening area for the maximum discharge
amount. The inclination of the characteristic line a rep-
resented by indicates the opening area sensitivity in re-
sponse to current change,

[0043] When for example a diesel engine is operated
in an idle state, the necessary discharge amount from
the high pressure pump is very small. Therefore, if the
opening area changes greatly in response to the current
change amount, itis difficult to stably control the pressure
in the common rail in some cases.

[0044] Fig. 2B shows an example of how such a prob-
lem is solved by carrying out control using one flow con-
trol valve while closing the other flow control valve when
the requested discharge amount is small.

[0045] More specifically, if the discharge amount from
the supply pump 6 is smaller than K, the flow control valve
8b is closed and the flow rate is controlled using only the
flow control valve 8a. If the discharge amount from the
supply pump 6 is greater than K, the flow control valve
8ais fixed at the level of current value k (A) corresponding
tothe discharge amount K, and the excess amount above
K is taken care of by the flow control valve 8b, so that
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the flow rate change in response to the current change
is not increased while the opening area corresponding
to the maximum discharge amount can be secured.
[0046] Note thatin Fig. 2B, the bold characteristic line
attached with letter c represents the opening area char-
acteristic of the flow contrvl valves 8a and 8b altogether,
and at the time the flow control valve 8a is kept at the
current level K immediately before the fully open state,
while the flow control valve 8b is in a closed state. In Fig.
2B, the dotted characteristic line attached with letter d
represents the opening area characteristic of the flow
control valve 8b. More specifically, the position of the thin
line attached with S2 represents the necessary opening
area for the maximum discharge amount. The part of the
dotted line attached with letter e corresponds to the dis-
charge amount K. The inclination of the characteristic
line c represented by _2 indicates the opening area sen-
sitivity in response to current change.

[0047] Inthe above example, the first and second flow
control valves 8a and 8b have the same electrical and
mechanical characteristics, but one of the valves may
have a different flow rate sensitivity from the other. (In
other words, the area of the part through which the fluid
passes may be different).

[0048] In this way, if the requested discharge amount
sensitivity differs depending on the discharge amount,
the same structure may be employed. When for example
the discharge amount is relatively large and the request-
ed discharge amount sensitivity is also large, the first and
second flow control valves 8a and 8b may both be oper-
ated, while when the discharge amount of the supply
pump 6 is relatively small and the requested discharge
amount sensitivity is also small, only the one of the first
and second flow control valves 8a and 8b thathas a small-
er flow rate sensitivity may be operated.

[0049] Now, a second example will be described with
reference to Figs. 3 and 4. Note that the same elements
as those of the example shown in Fig. 1 will be referred
to as the same elements, a detailed description of them
will not be provided, and the different points will mainly
be described.

[0050] To start with, the characteristic of the second
example will briefly be described. In the foregoing first
example, the first and second flow control valves 8a and
8b are connected to the first and second plunger cham-
bers 11a and 11b of the supply pump 6 through the com-
mon fuel passage 20, while in the second example, fuel
from the fuel tank 4 is supplied to the first and second
plunger chambers 11a and 11b of the supply pump 6
through the first and second flow control valves 8a and
8b provided in separate fuel passages, and the electro-
magnetic coils 23 a and 23b of the first and second flow
control valves 8a and 8b are connected in series.
[0051] More specifically, the outlet side of the first flow
control valve 8a and the first intake valve 14a are con-
nected by a first control valve outlet side-fuel passage
22a, and the outlet side of the second flow control valve
8b and the second intake valve 14b are connected by a
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second control valve outlet side-fuel passage 22b.
[0052] The pipes are arranged on the outlet side of the
first and second intake valves 14a and 14b in the same
manner as the first example described above (see Fig. ).
[0053] Therefore, fuel passed through the first flow
control valve 8a is made to flow into the first plunger
chamber 11athrough the first control valve outlet side-fu-
el passage 22a, the first intake valve 14a, and a first
plunger chamber connection fuel passage 16a. Mean-
while, fuel passed through the second flow control valve
8b is made to flow into the second plunger chamber 11b
through the second control valve outlet side-fuel passage
22b, the second intake valve 14b, and a second plunger
chamber connection fuel passage 16b.

[0054] As shown in Fig. 4, the electromagnetic coils
23a and 23b of the first and second flow control valves
8a and 8b are connected in series and turned on by a
conduction driving circuit 21.

[0055] Now, the operation of this example will be de-
scribed.

[0056] The basic operation of the second example is
the same as that of the first example, and therefore the
different points between them will mainly be described.
[0057] The first and second flow control valves 8a and
8b are driven to turn on at the same time by the electronic
control portion 5 through the conduction driving circuit
21. Unlike conventional arrangements, these first and
second flow control valves 8a and 8b have their electronic
coils 23a and 23b connected in series, and therefore cur-
rent passed through the two electronic coils 23a and 23b
is surely the same, so that the electrical and mechanical
characteristics and the like of the first and second flow
control valves 8a and 8b are the same. In this way, the
valves are controlled in the same state. Stated differently,
the amounts of fuel passed through the first and second
flow control valves 8a and 8b are surely controlled to be
equal.

[0058] The fuel passed through the first flow control
valve 8a is made to flow into the first plunger chamber
11a through the first control valve outlet side-fuel pas-
sage 22a, the first intake valve 14a, and the first plunger
chamber connection fuel passage 16a. Meanwhile, the
fuel passed through the second flow control valve 8b is
made to flow into the second plunger chamber 11b
through the second control valve outlet side-fuel passage
22b, the second intake valve 14b, and the second plunger
chamber connection fuel passage 16b. The fuel is then
compressed in the first and second plunger chambers
11a and 11b and supplied to the common rail 2 as high
pressure fuel in the same manner as the first example.
[0059] Inthisway, ifthere are variationsin the electrical
resistance of the electromagnetic coils caused during the
manufacture or imbalance in the electrical resistance
caused by temperature differences during driving, the
current values can surely be kept equal. Therefore, when
for example the winding numbers of the coils may surely
be controlled, the characteristics of the two electromag-
netic coils may be controlled to be equal. Only a single
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driving circuit and a single current detection circuit are
necessary, which is advantageous as well.

[0060] Itis understood that in any of the examples de-
scribed above, the two flow control valves 8a and 8b are
provided, but three or more such valves rather than two
may be provided

[0061] As in the foregoing, an accumulator fuel injec-
tion system provided according to the present invention
has a plurality of flow control valves that can selectively
be operated as required, so that the elements of the sys-
tem do not have to be changed if the discharge amount
from the high pressure pump changes. Therefore, high
flexibility in response to specification changes in the sys-
tem results, and stable control can be achieved.

[0062] Inthe arrangementin which the electromagnet-
ic coils of the plurality of flow control valves are connected
in series, current passed through the flow control valves
can surely be equal, so that the operation of the flow
control valves can stably be controlled. Therefore, a high-
ly reliable accumulator fuelinjection system having stable
controllability can be provided

INDUSTRIAL APPLICABILITY

[0063] As in the foregoing, the accumulator fuel injec-
tion system according to the invention can selectively
operate a plurality of flow control valves as required and
cope with different discharge amounts from the high pres-
sure pump and is suitably applied to a system that can
be subjected to specification changes.

Claims

1. A method of controlling a discharge amount in an
accumulator fuel injection system, wherein fuel in a
fuel tank is supplied to a high pressure pump through
a flow control valve, high pressure fuel is supplied
under pressure to a common rail by said high pres-
sure pump, the high pressure fuel accumulated in
said common rail can be injected by a fuel injection
valve connected to said common rail,

a plurality of said flow control valves are connected
in parallel, fuel can be supplied from said fuel tank
to said high pressure pump through the plurality of
flow control valves, and

among said plurality of flow control valves, flow con-
trol valves as many as necessary for a discharge
amount from said high pressure pump attain an op-
eration state.

2. The method of controlling a discharge amountin an
accumulator fuel injection system according to claim
1, wherein at least one of the plurality of flow control
valves has a flow rate sensitivity smaller than those
of the other flow control valves.

3. An accumulator fuel injection system, wherein fuel
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in a fuel tank is supplied to a high pressure pump
through a flow control valve, high pressure fuel is
supplied under pressure to a common rail by said
high pressure pump, the high pressure fuel accumu-
lated in said common rail can be injected by a fuel
injection valve connected to said common rail,

said high pressure pump comprises a plurality of
plunger chambers, and

a plurality of flow control valves are provided in fuel
passages connecting said plurality of plunger cham-
bers and said fuel tank.

The accumulator fuel injection system according to
claim 3, wherein the plurality of flow control valves
are provided as they are connected in parallel.

The accumulator fuel injection system according to
claim 4, wherein the plurality of flow control valves
are provided so that the operation of said valves can
be controlled independently from one another.

The accumulator fuel injection system according to
claim 5, wherein the plurality of flow control valves
can pass different quantities of flow from one anoth-
er.

The accumulator fuel injection system according to
claim 3, wherein the high pressure pump comprises
a plurality of plunger chambers, flow control valves
are provided corresponding to the number of said
plunger chambers, and said plurality of plunger
chambers are each supplied with fuel from said fuel
tank through a corresponding one of the flow control
valves.

The accumulator fuel injection system according to
claim 7, wherein the flow control valves provided cor-
responding to the number of plunger chambers are
made of electromagnetic valves that have their elec-
tromagnetic coils connected in series.
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