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[57] ABSTRACT

An injector comprising a plunger for controlling fuel
passage between an injection chamber and at least an
injection orifice formed in an injection nozzle; and an
electromagnetic fuel metering valve for controlling fuel
passage through a drain orifice between a control cham-
ber, supplied with fuel under pressure, and a low-pres-
sure chamber, so as to reduce the fuel pressure in the
control chamber to a given value and so displace the
plunger; characterised by the fact that pressurized fuel
is supplied to the injection chamber and control cham-
ber by means of a single fitting connected to a supply
pipe and coming out inside a supply orifice formed in
the injector body and communicating with the control
chamber and a duct for supplying fuel to the injection
chamber.

5 Claims, 1 Drawing Sheet
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DIESEL ENGINE ELECTROMAGNETIC FUEL
INJECTOR

BACKGROUND OF THE INVENTION

The present invention relates to a Diesel engine elec-
tromagnetic fuel injector of straightforward, compact
design and a high degree of reliability.

Injectors of this type usually comprise a plunger slid-
ing inside the injector body, for controlling fuel passage
between an injection chamber, supplied with fuel under
pressure, and at least one injection orifice formed in an
injection nozzle secured to the body; and an electro-
magnetic fuel metering valve for controlling fuel pas-
sage through a drain orifice between a control chamber,
supplied with fuel under pressure, and a low-pressure
chamber, and reducing the pressure of the fuel in said
chamber by draining the same through said orifice.

Appropriate surface portions of the plunger are ex-
posed to the fuel inside the injection and control cham-
bers, so that the pressures inside the same and exerted
on said surface portions raise the plunger when the
pressure inside the control chamber falls to a given
value, thus enabling fuel supply through the injection
orifices on the nozzle.

Injectors of the type briefly described above present
a number of drawbacks.

Firstly, they are extremely complex in design and of
large size, particularly radially. In fact, for feeding pres-
surized fuel into the control and injection chambers,
two separate fittings are provided, each connected to a
respective delivery line. Moreover, two ducts are re-
quired inside the injector for respectively connecting
said fittings to the injection and control chambers. As a
result of the injection chamber being located at the
bottom of the injector, the first of said ducts is ex-
tremely long and comprises a number of portions
formed in various parts of the injector. For forming
both said ducts, therefore, numerous holes and cavities
must be formed inside the injector body and connected
members. Moreover, additional holes must be provided
for housing the plunger, some of which must be appro-
priately ground for ensuring correct guiding of the
plunger during its movement.

A further drawback of injectors of the aforemen-
tioned type is that they fail to provide for accurate
metering of the fuel, especially when operated fre-
quently. This is often caused by malfunctioning of the
fuel metering valve as a result of incorrect operation of
the anchor forming part of the valve and controlling
displacement of the plugging member on the same. Said
anchor, in fact, is not always guided accurately during
its movement, and often contacts the core of the elec-
tromagnet facing it.

SUMMARY OF THE INVENTION

The aim of the present invention is to provide an
electromagnetic fuel injector of the type briefly de-
scribed above, designed to overcome the aforemen-
tioned drawbacks, i.e. which is of straightforward, com-
pact design, and provides for a high degree of reliability
under all operating conditions.

With this aim in view, according to the present inven-
tion, there is provided a Diesel engine electromagnetic
fuel injector comprising:

a plunger sliding inside the injector body, for control-
ling fuel passage between an injection chamber, sup-
plied with fuel under pressure, and at least one injection
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orifice formed in an injection nozzle secured to said
body;

an electromagnetic fuel metering valve for control-
ling fuel passage, through a drain orifice, between a
control chamber, supplied with fuel under pressure, and
a low-pressure chamber, so as to reduce the pressure of
the fuel in said control chamber by draining the same
through said orifice;

surface portions of said plunger being exposed to the
fuel inside said injection chamber and said control
chamber, so that the pressures inside said chambers and
acting on said surface portions displace said plunger
when the pressure in said control chamber falls to a
given value;

characterised by the fact that said fuel under pressure
is supplied to said injection chamber and said control
chamber by means of a single fitting connected to a
supply pipe and coming out inside a supply orifice
formed in said body and communicating with said con-
trol chamber and with a supply duct for feeding fuel
into said injection chamber.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be described in detail, by
way of a non-limiting example, with reference to the
accompanying drawings, in which:

FIG. 1 shows an axial section of the injector accord-
ing to the present invention;

FIG. 2 shows a section along line II—II in FIG. 1.

DETAILED DESCRIPTION OF THE
INVENTION

The injector according to the present invention sub-
stantially comprises a plunger 1 sliding inside the injec-
tor body 2, for controlling fuel passage between an
injection chamber 3, located at the bottom of the injec-
tor, and the combustion chamber of a cylinder on the
engine through at least one injection orifice 4 formed in
an injection nozzle 5 secured to body 2.

Said injector also comprises an electromagnetic fuel
metering valve 6 for controlling fuel passage through a

‘drain orifice 7 between a control chamber 8, located at

the top of the injector and supplied with fuel under
pressure, and a low-pressure chamber 11.

Plunger 1 presents surface portions 9 exposed to the
fuel inside injection chamber 3, and surface portions 10
exposed to the fuel inside control chamber 8. The re-
spective pressures inside chambers 3 and 8 thus act
respectively on surface portions 9 and 10 for raising
plunger 1, as described later on, when the pressure
inside control chamber 8 falls to a given value.

According to the present invention, pressurized fuel
is fed into injection chamber 3 and control chamber 8 by
means of a single fitting 13 connected to a pressurized
fuel supply pipe 14. Said fitting 13 comes out inside a
supply orifice 15 formed in body 2 and communicating
with control chamber 8 via an orifice 12 of appropriate
diameter, as shown clearly in FIG. 1. Orifice 15 also
communicates with injection chamber 3 via a duct
formed substantially inside two sleeves 16 and 17
housed in an axial hole 19 in body 2, which also houses
a third sleeve 18. Said duct comprises an annular cavity
20 formed in the end wall of, and coaxial with, hole 19,
and inside which fuel supply orifice 15 also terminates
Said duct also comprises an axial groove 23 formed in
top sleeve 16; an annular chamber 24 formed between
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sleeves 16 and 17 and hole 19; and at least a radial hole
25 formed in sleeve 17.

Plunger 1 presents a projection 28 on which rests one
end of a helical spring 31 located between projection 28
and top sleeve 16 so as to normally secure the bottom
end of plunger 1 against a seat on nozzle 5, thus closing
injection orifices 4. A top portion 29 of plunger 1 is
housed in sliding manner inside top sleeve 16 so as to
guide plunger 1 as it slides longitudinally. Control
chamber 8 is conveniently defined by a hole formed in
body 2, coaxial with hole 19 and communicating with
the same as shown in FIG. 1. The diameter of the hole
defining control chamber 8 is considerably smaller than
that of hole 19, and the axis of orifice 15 is conveniently
perpendicular to that of holes 8 and 19. Bottom sleeve
18 is also housed inside a cavity 34 formed in nozzle 5,
which is positioned angularly in relation to body 2 by
means of a radial pin 32 inserted between sleeve 18,
body 2 and nozzle §, as shown clearly in the FIG. 2
section. An elastic annular element 35 is provided be-
tween sleeves 18 and 17 for ensuring slackfree assembly.
Body 2 presents a projection 36 for angularly position-
ing the injector on the cylinder head. Between top
sleeve 16 and the end surface of hole 19, a ring 37 is
provided for sealing between annular cavity 20 and
control chamber 8.

Metering valve 6 substantially comprises a plugging
member, consisting for example of a ball 38, for control-
ling fuel passage through drain orifice 7 from control
chamber 8 to a low-pressure chamber 11 communicat-
ing with the same. Plugging member 38 is activated by
a disc-shaped anchor 40 attracted by the core 41 of an
electromagnet and loaded by a spring 42 located be-
tween core 41 and anchor 40, and exerting on anchor 40
a force in the opposite direction to that produced by the
electromagnet. A further helical spring 45 is provided
between anchor 40 and a surface 46 of body 2, for exert-
ing uniform pressure on anchor 40 and so guiding the
same during its movement.

Between anchor 40 and core 41, an annular spacer 47
is provided for preventing the surface of anchor 40
facing core 41 from contacting the same.

The injector according to the present invention oper-
ates as follows.

Pressurized fuel is fed along pipe 14 and through
fitting 13 into supply orifice 15. A first stream of pres-
surized fuel is thus fed into control chamber 8 through
hole 12, and a second stream into injection chamber 3
along the duct formed by annular cavity 20, axial
groove 23, annular chamber 24 and radial holes 25.
Surface portions 9 and 10 exposed respectively to the
fuel inside injection chamber 3 and control chamber 8
are thus subjected to the respective pressures inside said
chambers. When metering valve 6 is de-activated, in
which case the pressure is substantially the same in both
chambers 3 and 8, the resultant of the pressures acting
on surface portions 9 and 10 holds the end of plunger 1
against the seats on nozzle 5, thus closing injection
orifices 4.

When, on the other hand, metering valve 6 is acti-
vated, anchor 40 is attacted by core 41, thus detaching
plugging member 38 from its seat; a predetermined
amount of fuel is allowed to flow from control chamber
8 into low-pressure chamber 11 through orifice 7; and
the pressure inside control chamber 8 drops to a given
value. The resultant of the pressures acting on plunger
1 is thus reversed, thus raising plunger 1 against the
elastic reaction of spring 31, and enabling a predeter-
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4
mined amount of fuel to be supplied through injection
orifices 4 of nozzle 5.

During its movement, anchor 40 is guided by spring
45 exerting substantially uniform pressure on the pe-
riphery of anchor 40. Moreover, in the top limit posi-
tion, the top surface of anchor 40 is prevented from
contacting core 41 by spacer ring 47.

The injector according to the present invention is
extremely straightforward in design and requires no
complicated, intricate mechanical machining for its
manufacture. Body 2, in fact, need simply be provided
with orifice 15 and holes 8 and 19, while the duct con-
necting supply orifice 15 with injection chamber 3 is
formed substantially inside sleeves 16 and 17.

Moreover, a single fitting 13 is sufficient for feeding
pressurized fuel into both control chamber 8 and injec-
tion chamber 3.

Plunger 1 is guided extremely accurately by top por-
tion 29 connected in sliding manner inside sleeve 16, the
sliding surfaces of which may be ground with no diffi-
culty whatsoever. Correct angular positioning of nozzle
§ in relation to body 2 is achieved solely by means of pin
32 housed inside easily-formable cavities. Valve 6 pro-
vides for accurately metering the amount of fuel in-
jected at each cycle, by virtue of spring 45 guiding
anchor 40 during its movement, and by virtue of spacer
47 preventing anchor 40 from directly contacting and
adhering to core 41.

The injector according to the present invention is
extremely compact, especially radially, and may be
connected quickly and easily to the injection pump by
virtue of featuring only one fitting.

To those skilled in the art it will be clear that changes
may be made to both the design and arrangement of the
component parts of the injector as described and illus-
trated herein without, however, departing from the
scope of the present invention.

We claim:

1. A diesel engine electromagnetic fuel injector com-
prising:

a plunger sliding inside an injector body, for control-
ling fuel passage between an injection chamber,
supplied with the fuel under pressure, and at least
one injection orifice formed in an injection nozzle
secured to said body; i

an electromagnetic fuel metering valve for control-
ling fuel passage, through a drain orifice, between a
control chamber, supplied with the fuel under pres-
sure, and a low-pressure chamber, also as to reduce
the pressure of the fuel in said control chamber by
draining the fuel through said drain orifice; and

a plurality of sleeves including a top sleeve, and inter-
mediate sleeve, and a bottom sleeve, said interme-
diate sleeve housing a spring coaxial with said
plunger and designed to secure said plunger in a
position wherein said plunger closes said injection
orifice;

surface portions of said plunger being exposed to the
fuel inside said injection chamber and said control
chamber, so that the pressures inside said chambers
and acting on said surface portions displace said
plunger when the pressure in said control chamber
falls to a given valve;

said fuel under pressure being supplied to said injec-
tion chamber and said control chamber by means
of a single fitting connected to a supply pipe, said
fitting communicating with a supply orifice
formed in said body, said supply orifice, communi-
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cating with said control chamber and with a supply
duct for feeding fuel into said injection chamber;
said duct for supplying fuel to said injection chamber
comprising an annular cavity formed in said body,
coaxial with an axial hole formed in said body and
inside which said plunger slides axially, and said
fuel supply orifice terminating inside said annular
cavity; an axial groove formed in said top sleeve; a
first annular chamber formed between said tap and
intermediate sleeves and said body; and at least one
radially hole formed in said intermediate sleeve.

2. The injector of claim 1 wherein said bottom sleeve

is also housed inside a cavity on said injection nozzle;
said nozzle being positioned angularly in relation to said
body by means of a radial pin inserted betweéen said
bottom sleeve, said body, and said nozzle and an annu-
lar elastic element disposed between said bottom sleeve
and said intermediate sleeve.

3. A diesel engine electromagnetic fuel injector com-

prising:

a plunger sliding inside an injector body, for control-
ling fuel passage between an injection chamber,
supplied with the fuel under pressure, and at least
one injection orifice formed in an injection nozzle
secured to said body; and

an electromagnetic fuel metering valve for control-
ling fuel passage, through a drain orifice, between a
control chamber, supplied with the fuel under pres-
sure, and a low-pressure chamber, so as to reduce
the pressure of the fuel in said control chamber by
draining the fuel through said drain orifice;

said electromagnetic metering valve including a mo-
bile plugging member for controlling fuel passage
through said drain orifice from said control cham-
ber to said low-pressure chamber, and which is
activated by a disc-shaped anchor attracted by an
electromagnet core and loaded by a spring located
between said core and said anchor and exerting
force on said anchor in the opposite direction to
that exerted by said electromagnet; said electro-
magnetic metering valve further including a sec-
ond helical spring located between said anchor and
said body, coaxial with said anchor, and designed
to exert pressure on and guide said anchor during
its movement;

surface portions of said plunger being exposed to the
fuel inside said injection chamber and said control
chamber, so that the pressures inside said chambers
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and acting on said surface portions displace said
plunger when the pressure in said control chamber
falls to a given value;

said fuel under pressure being supplied to said injec-
tion chamber and said control chamber by means
of a single fitting connected to a supply pipe and
fitting communicating with a supply orifice formed
in said body, said supply orifice communicating
with said control chamber and with a supply duct
for feeding fuel into said injection chamber.

4. The injector of claim 3 further comprising an annu-
lar spacer between said anchor and said core for pre-
venting the surface of said anchor facing said core from
contacting the corresponding surface of said core.

5. A diesel engine electromagnetic fuel injector com-
prising:

a plunger sliding inside an injector body, for control-
ling fuel passage between an injection chamber,
supplied with the fuel under pressure, and at least
one injection orifice formed in an injection nozzle
secured to said body;

an electromagnetic fuel metering valve for control-
ling fuel passage, through a drain orifice, between a
control chamber, supplied with the fuel under pres-
sure, and a low-pressure chamber, so as to reduce
the pressure of the fuel in said control chamber by
draining the fuel through said drain orifice;

surface portions of said plunger being exposed to the
fuel inside said injection chamber and said control
chamber, so that the pressures inside said chambers
and acting on said surface portions displace said
plunger when the pressure in said control chamber
falls to a given valve;

said fuel under pressure being supplied to said injec-
tion chamber and said control chamber by means
of a single fitting connected to a supply pipe, said
fitting communicating with, a supply orifice
formed in said body, said supply orifices communi-
cating with said control chamber and with a supply
duct for feeding fuel into said injection chamber;

said supply duct being formed substantially inside a
plurality of sleeves housed in an axial hole in said
body and inside which said plunger slides axially,
said plunger being connected in sliding manner
inside an uppermost one f said sleeves; and

a seal disposed between said top sleeve and said body.
* * * * *
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