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[57] ABSTRACT

The invention relates to a throttling-pintle nozzle for
fuel injection in an internal-combustion engine, with a
nozzle needle which lifts off from its needle seat under
the pressure of the injected fuel counter to the direction
of flow of the fuel. The throttling pintle of which is
located within the spray hole in the closing position of
the nozzle needle. To prevent an unduly sharp variation
in the injection rate from occurring as a result of coking
residues in the spray hole, the pintle is provided with a
special flattened portion which is arranged obliquely
relative to the center axis of the pintle, so that with an
increasing stroke of the needle in the opening direction
an increase in the passage cross-section represented by
an oblique flattened portion takes place.

5 Claims, 1 Drawing Sheet
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THROTTLING-PINTLE NOZZLE FOR FUEL
INJECTION IN AN INTERNAL-COMBUSTION
ENGINE

Matter enclosed in heavy brackets [ J appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND AND SUMMARY OF THE
INVENTION

The invention relates to a throttling-pintle nozzle for
fuel injection in an internal-combustion engine having a
prechamber engine.

In conventioanl throttling-pintle nozzles the fuel
flows out in the pre-injection phase only through the
annular gap formed by the pintle and spray hole. The
coke layer forming on the surface of the spray hole and
pintle during the running of the engine has an adverse
effect on the injection characteristic. The accumulation
of coke results in a change in shape and sharp reduction
of the annular gap. Eventually, an irregular surface of
the spray-hole wall results which has an adverse effect
on the injection rate of the fuel, the jet form and atomi-
sation of the fuel and consequently on combustion.

To make it possible to overcome these disadvantages
effectively, it has already been proposed to prevent the
coking up of the passage cross-section, by providing a
throttling-pintle nozzle with a flattened portion extend-
ing parallel to the longitudinal axis of the throttling
pintle (German Unexamined Published Application
(DE-OS) No. 28 09 414).

However, even this special passage cross-section fails
to ensure injection rates which are fully satisfactory,
since even here, because of unavoidable coking, the
desired injection rate and the jet form and atomisation
cannot be maintained.

An object of the present invention is to provide an
improved throttling-pintle nozzle, by means of simple
measures, in such a way that it makes it possible to
obtain a proportioning cross-section which is less sensi-
tive to coking and which, in the stabilized state, guaran-
tees a good injection rate during prolonged use.
 According to preferred embodiments of the inven-
tion, a throttling-pintle nozzle arrangement is provided
for fuel injection in an internal-combustion engine, espe-
cially a prechamber engine of the type including a noz-
zle needle which lifts off from its needle seat, counter to
the direction of flow of the fuel under the pressure of
the injected fuel, and the throttling pintle of which is
located within a spray hole in the closing position of the
nozzle needle. Between the spray hole and pintle, rela-
tive to the periphery of the spray hole, there is a passage
cross-section for the fuel in the overlap region, which
passage is formed by a flattened portion on the pintle
extending over the entire length of the pintle. The im-
provement of the invention comprises configuring the
flattened portion of the throttling pintle to extend
obliquely relative to the center axis of the pintle, in such
a way that the largest passage cross-section is at the
mouth of the spray hole, located on the same side as the
combustion space.

By utilizing a throttling-pintle nozzle made in accor-
dance with the invention, it is possible to obtain a de-
sired optimum injection rate. This is achieved by appro-
priatély inclining the flattened surface on the throttling
pintle. The coking behaviour of the nozzle is markedly
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improved, since the special passage cross-section in-
creases with an increasing stroke of the needle in the
opening direction. A particular advantage is that in the
region where the nozzle needle and bore overlap (pre-
injection), in view of the coking which is unavoidable in
the combustion space, as a result of the inclination of the
surface on the one hand an injection rate which starts
gently can be obtained. Additionally, the injection
quantity can be increased in the region of the overlap,
so that the transition from pre-injection to main injec-
tion takes place without a sharp break as is preferred in
such systems. Substantially more favourable cylinder-
pressure characteristics can be achieved, together with
improved noise emission characteristics.

Further objects, features, and advantages of the pres-
ent invention will become more apparent from the fol-
lowing description when taken with the accompanying
drawings which show, for purposes of illustration only,
an embodiment in accordance with the present inven-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partial schematic part-sectional view
which shows the lower part of a throttling-pintle nozzle
constructed in accordance with the present invention;

FIG. 2 is a sectional view taken along the line II—II
in FIG. 1; and

FIG. 3 is a sectional view along the line III—III in
FIG. 1.

DETAILED DESCRIPTION OF THE
DRAWINGS

The throttling-pintle nozzle 1 according to FIG. 1.
intended for an air compression internal-combustion
injection engine, contains in the nozzle body 2 a nozzle
needle 3 which, in the closing position, projects into a
spray hole 5 by means of its throttling pintle 4 and lifts
off from its needle seat 6 counter to the direction of
flow.

As can be seen from FIG. 1, the pintle 4 has a flat-
tened portion 7 which extends over its entire length and
which is designed so that the passage cross-section 8
increases, starting from the inlet 5a up to the mouth 5b
of the spray hole 5, located on the same side as the
combustion space (FIGS. 2 and 3). The flattened por-
tion 7 is arranged inclined approximately 6° (at an angle
of about 3° to about 9°) relative to the centre axis 9 of the
nozzle needle 3, so that a passage cross-section for the
fuel to be injected, which is more favourable for the
injection rate, is obtained between the spray hole 5§ and
the pintle 4.

Although the present invention has been described
and illustrated in detail, it is to be clearly understood
that the same is by way of illustration and example only,
and is not to be taken by way of limitation. The spirit
and scope of the present invention are to be limited only
by the terms of the appended claims.

What is claimed is:

1. A throttling pintle nozzle arrangement for fuel
injection in an internal-combustion engine comprising:

nozzle body means defining a spray hole, said spray

hole exhibiting a mouth, and said nozzle body
means defining a nozzle needle seat portion,
nozzle needle means including a throttling pintle
disposed for movement within the nozzle body
means to control the flow of fuel through the spray
hole via a passage between the pintle and the noz-
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zle body means, said throttling pintle having a
flattened portion,

said nozzle needle means being operable to be lifted
off said nozzle needle seat portion under pressure
of injected fuel in a direction counter to the direc-
tion of flow of the fuel, and the fuel flowing
through the passage, said passage being defined by
the nozzle body means and the flattened portion of
the pintle, said flattened portion extending over the
entire length of the pintle and being arranged at an
angle relative to a center axis of the pintle, such
that the largest cross-section of the passage is at the
mouth of the spray hole.

2. The arrangement according to claim 1, wherein the

flattened portion of the pintle is at an angle of about 3°

to about 9° with respect to the center axis of the pintle.

3. The arrangement according to claim 2, wherein the

flattened portion of the pintle is at an angle of 6° with

respect to the center axis of the pintle.

4. A throttling pintle nozzle arrangement for fuel injec-

tion in an internal-combustion engine comprising:

nozzle body means defining a spray hole, said spray hole
exhibiting a mouth, and said nozzle body means de-
fining a nozzle needle seat portion,

nozzle needle means including a throtiling pintle having
a flattened portion disposed for movement within the
nozzle body means to throttle the flow of fuel through
the spray hole via a passage between at least a portion
of said flattened portion of the pintle and the nozzle
body means,

said nozzle needle means being operable to be lifted off
said nozzle needle seat portion under pressure of in-
Jjected fuel in a direction counter to the direction of
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flow of the fuel, and the fuel flowing through the
passage, said flattened portion extending over a sub-
stantial length of the pintle and being arranged at an
angle relative 10 a center axis of the pintle, such that
the largest cross-section of the passage is at the
mouth of the spray hole.

3. A throttling pintle nozzle arrangement for fuel injec-

tion in an internal-combustion engine comprising:

nozzle body means, a portion of the nozzle body means
defining a spray hole, said spray hole exhibiting an
inlet and a mouth, and another portion of said nozzle
body means defining a nozzle needle seat portion,
nozzle needle means including a throttling pintle dis-
posed for axial movement within the nozzle body
means to control the flow of fuel through the spray
hole via a passage delimited on one side by the portion
of the nozzle body means defining the spray hole and
delimited on an opposite side by a portion of the pintle
that is axially moveable within the spray hole, said
portion of the pintle that is axially moveable within the
spray hole defining an effective throttle length of the
pintle, said pintle having a flattened portion along its
effective throttle length,
said nozzle needle means being operable to be lifted off
said nozzle needle seat portion under pressure of in-
Jected fuel in a direction counter to the direction of
Slow of the fuel, and the fuel flowing through the
passage, said flattened portion being arranged at an
angle relative 10 a center axis of the pintle, such that
the largest cross-section of the passage is at the mouth
of the spray hole.
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