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red to introduce the fuel at or near the physical center of the combustion
chamber. The center of the com- The present invention is directed to a fuel
injec-  bustion chamber is usually occupied by the primary tion nozzle
particularly suited for compression-igni-  fuel nozzle so that the
pilotfuel nozzle must be placed tion engines and to a novel valve used in
conjunction   5   in a less desirable location at the periphery of the
therewith to provide an atomized supply of primary  chamber. and plot fuels
into the compression-ignition chamber   It is desirable to be able to
convert an engine of the engine.                                     from
one which is powered by an autoignitable fuel Standard practice in the
operation of a compres-  such as diesel fuel to one which can use a non-au-
sion-ignition engine is to introduce the liquid fuel into  10
toignitablefuel such as methanol and ethanol in order the combustion
chamber at high pressures near the  to avoid the cost of producing two
different types of end of the compression stroke of the piston. This pro-
engines. motes rapid mixing and evaporation of the fuel and  However, such
conversion is rendered difficult and leads to autoignition and combustion
with the air pre-  costly when a one-nozzle system Is converted to a
viously Inducted into the chamber. AutoIgnition refers  15  two-nozzle
system since it is often necessary to mod- to the condition wherein the
fuel spontaneously ig-  ify major parts of the engine including the
cylinder nies under the temperature and pressure conditions  head. existing
within the chamber.                       Exemplary of the prior art
adopting the arrangement Fuels which readily Ignite under the conditions
with two distinctfluid-collecting chambers is DE-A-35 within the chamber
require only a single nozzle for in-  20  36 021, in which, however, the
flow path for the pilot jection of the fuel into the chamber, as in most
stan-  fuel is neither continuous, nor unobstructed. dard diesel combustion
engines.                    It would therefore be desirable to provide a
fuel injec- Some fuels, however, such as methanol and      tion system
which can meter two differentfuels to the ethanol do not readily
autoignite. Such fuels possess  combustion chamber through the same nozzle,
and desirable properties such as low exhaust emissions   25  which can
readily be removed and replaced by a sye- which make them desirable fuels
for combustion en-  tem for injecting only a single fuel to the chamber.
gines. Thus, efforts have been made to promote igni-  It is an objectof the
present invention to provide a sim- tion of these fuels.
pie and readily installable and removable fuel injec- It Is known that
ignition can be promoted with an  tion system forbinjecting both a primary
anda pilotfuel injection of a small amount of a readily ignitable fuel  3o
from a single nozzle into a combustion chamber, such as diesel fuel.
Typically, these so called "pilot  whereby the flow path of the pilot fuel
is a continuous fuels" are injected into the combustion chamber in ad-  and
unobstructed pathway. vance of the primary fuel injection. Under the condi-
In order to offset the drawbacks of the prior art devic- tions of the
combustion chamber, the pilot fuel Ignites  es, the present invention,
therefore, provides a fuel which causes Ignition and combustion of the
primary  35  injection nozzle comprising a housing having a pri- fuel.
mary fuel receiving means including an inlet port and I Is also known to
inject a single fuel of uniform  a passageway leading to a centrally
located cavity of composition but poor ignition quality Into an engine  the
housing, said passageway having a cross- using double Injection for each
combustion event.  sectional dimension less than that of said inlet port,
Such staged or staggered" injection systems also   40  a pilot fuel
receiving means including a pilot fuel re- employ
aninjectionofpilotfuelinadvanceofthemain    ceiving port connected to a
pilot fuel line extending injection, allowing the injected pilot fuel to
undergo  into the housing, a valve body contained in said cavity physical
and chemical conditioning and to ignite. This  and provided with a
circumferential annular groove, aids the ignition and combustion of the
main fuel  an axial bore extending over a portion of the valve charge
having the identical chemical composition.  45  body, and a radial bore
communicating with said This system is particularly suited forfuels having
poor  groove and said axial bore, said groove being in con- ignition
quality.                                  tinuous communication with said
pilot fuel line, said In order to introduce both the primary and pilot
valve body being moveable within said cavity and fuels to the combustion
chamber, it is known to use  spring biased to sealingly engage a wall of
the cavity two separate and independent fuel injection systems.  50  to
form an annularcollection zone which is connected Each system is provided
with Its own means of pres-  to said passageway for collecting said primary
fuel as surizing the fuel and injecting the fuel into the com-  well as to
isolate said annular collection zone from a bustion chamber as an atomized
spray. Specifically,  further collection zone continuously communicating
one of the fuel injection systems will have a nozzle  with injection ports,
said axial bore being extended by particularly suited for Injecting the
primary fuel and   55  an axial passageway providing a pathway for the flow
the other the pilot fuel.                          of said pilot fuel into
said collecting zone,said fuel in- One of the disadvantages of a two nozzle
system  jection nozzle being characterized In that the path- is that under
typical operating conditions it is prefer-  way for the flow of said pilot
fuel from the pilot fuel re- 2    4_ 



3                   EP0392594B1                     4 ceiving port into
said collecting zone is a continuous  Claims unobstructed pathway. The
following drawings in which like reference  1. Afuel injection nozzle
comprising characters Indicate like parts are illustrative of em-   - a
housing (22) having a primary fuel receiv- bodiments of the invention.
5           ing means (24) including an inlet port (28) FIGURE 1 is a side
view of the fuel injection noz-      and a passageway (30) leading to a
central- zie of the present invention showing respective        ly located
cavity (36) of the housing, said fuel Intake means and means for injecting
the           passageway having a cross-sectional di- fuels into a chamber,
mension less than that of said Inlet port (28) FIGURE 2 is a partial
cross-sectional view of the   10  - a pilot fuel receiving means including
a pilot nozzle shown in FIGURE 2, and                           fuel
receiving port (32) connected to a pilot FIGURE 3 is a cross-sectional view
of another           fuel line (34) extending into the housing embodiment
of the invention in-which the fuel           (22), flowing through the
nozzle is sent directly into a    - a valve body (38) contained in said
cavity collection zone below the seal formed by the   is       (36) and
provided with a circumferential an- valve means and the cavity wall.
nular groove (64), an axial bore (46) extend- The present Invention
eliminates the need for a         ing over a portion of the valve body
(38), separate nozzle system to inject a pilot fuel. Referring   and a
radial bore (66) communicating with to FIGURES and 1, and 2, the fuel
injection system 20      said groove and said axial bore, said groove of
the present invention Includes a housing 22 having   20  (64) being in
continuous communication at least one primary fuel receiving means 24 and
at        with said pilot fuel line (34), least one pilot fuel receiving
means 26. The primary     - said valve body (38) being moveable within fuel
receiving means 34 Includes an inlet port 28 and      said cavity (36) and
spring biased (72) to a passageway 30 leading to the centerof the housing
sealingly engage a wall of the cavity (36) to 22. It is preferred that the
passageway 30 has a   25      form an annular collection zone (62) which
cross-sectional dimension less than that of the inlet      is connected to
said passageway (30)for port 28 in order to maintain or Increase the
pressure      collecting said primary fuel as well as to iso- on the
primary fuel flowing therethrough.                  late said annular
collection zone (62) from The pilot fuel receiving means 26 includes an
inlet     a further collection zone (54) continuously port 32 adapted to
receive the pilot fuel from a pump   3o  communicating with Injection ports
(56), (not shown) and to transport the pressurized pilotfuel   - said axial
bore (46) being extended by an through a fuel line 34 which exits into the
housing 22     axial passageway (80) providing a pathway as explained
hereinafter.                                  forthe flowof said pilotfuel
into said collect- in the embodiment shown In Fig. 3, only the pri-
ing zone (54), characterized in that the mary fuel is sent to the
collection zone 62 while the   35  pathway (34,64,66,46,80) for the flow of
pilotfuel is sent directly from the axial channel 46 into  said pilot fuel
from the pilot fuel receiving the zone 54. This embodiment provides better
sepa-         port (28) into said collecting zone (54) is a ration between
the fuels because the pilot fuel is iso-    continuous unobstructed
pathway. lated from the primary fuel collection area 62 by the seal 60
which remains intact during collection and   40 evacuation from the zone
54.                       PatentansprOche More specifically, the pilot fuel
is sent, via the groove 64, the radial bore 66 and the axial hole 46, out
of the  1. Brennstoffeinspritzdflse mit injection ports 56. During
collection and evacuation of  - einem GehAuse (22) mit Hauptbrennstoff- the
pilot fuel from the zone 54, the seal 60 between   45  Aufnahmemittein (24)
einschlieilich einer the valve 68 and the cavity 36 is maintained. The pri-
Einlaa8ffnung (28) und eines Durchganges mary fuel is then sent into the
collection zone 62 until   (30), der zu einem zentral angeordneten
sufficient pressure Ls generated upwardly against the      Hohiraum (36)
des GehAuses fuhrt, wobfe valve 68 to disrupt the seal 60. The primary fuel
is       der Durchgang eine Querschnittsabmes- then injected Into the
chamber through the injection   so  sung hat, die keiner als jene der
EinlaBoff- ports 56, and subsequently the valve body 38 moves         nung
(28) ist, into sealing engagement with the wall of the cavity      -
Zrndbrennstoff-Aufnahmemitteln einschlieB- 36, to prevent the residual
pilot fuel from mixing with    lich einer ZOndbrennstoff-Aufnahmedffnung
residual primary fuel possibly present in the collection   (32), die mit
elner Zrindbrennstoffleitung zone 62.
55           (34) in Verbindung steht, welche sich in das Gehiuse (22)
erstreckt, - einem Ventilkorper (38), der in dem Hohl- raum (36) angeordnet
und mit einer ringfOr- 3 '    1 1111111111111 111    



5                  EP 0 392 594 B1                 6 migen Umfangsnut (64),
elner Axialboh-            afin de former une r6gion collectrice annu- rung
(46), die sich Ober eonen Abschnitt des      laire (62) qui est reliee
audit passage (30) Ventilk8rpers (38) erstrecit, und elner Radi-     pour
recuelilir ledit combustible principal albohrung (66) versehen ist, die mit
der Nut      ainsi que pour isoler ladie r6gion collectrice und mit der
Axialbohrung in Verbindung   5        annulaire (62) d'une autre region
collectrice steht, wobei die Nut (64) in stlindiger Ver-     (54) qui
communique en continu avec des bindung mit der Zfindbrennstoffleltung (34)
orifices d'injection (56), stsht,
- ledit al6sage axial (46) etant prolonge par - wobel der Ventlk8rper (38)
Innerhalb des          un passage axial (80) qui fournit un trajet
Hohlraumes (36) bewegbar und federbela-  10       pour l'ecoulement dudit
combustible pilots stet (72) st, um an einer Wand des Hohlrau-      jusque
dans laditb r6gion collectricoe (54), mes (36) abdichtbnd anzugrelfen, um
sine          caracterls6 en ce quo le trajet (34, 64, 66, ringformige
Sammelzone (62) zu bilden, die        46,80) pour l'6coulement dudit
combustible mit dem Durchgang (30) zum Sammeln des            pilot depuis
l'orifice (32) d'admission du Hauptbrennstoffes In Verbindung steht,  15
combustible plotbjusque dans ladite region und um die ringformige
Sammelzone (62)            colectrice (54) est un trajot contlnu et non-
von einerweiteren Sammelzone (54) zu iso-         obstru6. Iieren, die in
stindiger Verbindung mit Emn- spritzwffnungen (56) stoht, - wobel die
Axialbohrung (46) durch eonen  20 Axialdurchgang (80) verlingert lit, der
el- non Str8mungspfad Mfr den ZfIndbrennstoff in die Sammelzone (54)
bildet, dadurch ge- kennzeichnet, daB der Hiad (34, 84, 66,46, 80) fMr die
Stromung des Zundbrennstoffes  25 von der Zundbrennstoff-Aufnahmeoffnung
(32) In die Sammelzone (54) emn kontinuier- licher unbehinderter Hfad ist.
30 Rovendlcatlons 1. Buse d'inJectlon de combustible, comprenant: un corps
(22) qul comports un moyen (24) d'admission du combustible principal In-
35 cluant un orifice d'entree (28) etun passage (30) qul conduit a une
cavit6 (36) situee au centre du corps, ledit passage ayant une section
inf6rieure a cello dudit orifice d'en- tr6e (28),
40 un moyen d'admbssion du combustible pilo- to incluant un orifice (32)
d'admlssion du combustible pilot reli6 A une canalisation (34) de
combustible pilotb qui e9'6tnd jus- quo dans le corps (22),              4S
une aiguille dOlnJecteur (38) contbnue dans ladite cavite (36) et pourvue
d'une rainure annulaire (64) sur sa circonference, d'un al6sage axial (48)
s'etendant sur une partle de l'aiguille dOinjecteur (38), et d'un alesage
50 radial (66) communiquant avec ladito rainu- re et avec ledit al6sage
axial, ladite rainure (64) communiquant en continu avec ladie canallsation
(34) de combustible pilots, ladite aiguille dInjectbur (38) 6tant mobile a
55 I'intbrieur de ladite cavite (36) et pouss6e par un ressort (72) pour
venir en contact Mtanche avec une paroi de la cavit6 (36) 4 *C   LM S *    


