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| NJECTI ON DEVI CE The invention relates to a fuel injection device for
i nternal conmbustion engines, in particular |arge two-stroke diesel

engi nes, conprising a nozzle head protruding into an 1 ' nbust i on
|M \M vﬂ ustion

chanber, arranged eccentrically in relation tg thﬁ ?x pust |
chanber ; id 5 l.e vhgad risiin bl'ind borehol e A rch fue
can be a%%??€g%%%ﬁjth sevgﬁgﬁﬂﬁ%%é g“%%res emanating from*¥&PY  blind

bor ehol e; sai d nozzl ePbords Opé&ioigrdigen & 'be controlled-Uﬁ or down by a

slide element arranged in the blind borehole; said SIWM@W'mmmHMﬂwweing
preferably axially slidable as a result of the fuel pr ! nst the

action of a return deviF€é; ‘wi’tf)sai d nozzl e bores, for gemaoed+i ng a mut ual
injection jet, being arranged in a borehole row facing the circunferential
area of the blind borehole, in relation to the axis of the blind borehole
arranged approximately at the same height; with at least the axes of the
outer nozzle bores of the rowwfL bormwles dermg:inclined inward in a
radial arrangenent in relation to the axis of the blind borehole, so as to
achieve an acute diverging angle of the injection jet. A fuel injection
devi ce of ThAi sinypetienknodhateem EP 0260Buel injection device for

internal combustion engines, in particular large two-stroke

diesel engines, comprising a nozzle head protruding into an
associated combustion chamber, arranged eccentrically in
relation to the axis of the combustion chamber; said nozzle
head comprising a blind borehole through which fuel can be
admitted, with several nozzle bores emanating from said
blind borehole; said nozzle bores being able to be
controlled up or down by a slide element arranged in the
blind borehole; said slide element being preferably axially
slidable as a result of the fuel pressure, against the
action of a return device; with said nozzle bores, for
generating a mutual injection jet, being arranged in a
borehole row facing the circumferential area of the blind
borehole, in relation to the axis of the blind borehole
arranged approximately at the same height; with at least
the axes of the outer nozzle bores of the row of boreholes
being inclined inward in a radial arrangement in relation
to the axis of the blind borehole, so as to achieve an

acute diverging angle of the injection jel.

A fuel injection device of this type is known from EP 0 606
371 Bl. In the case of large two-stroke diesel engines with
a central outlet valve provided in the cylinder head, as a
rule the fuel injection device needs to be arranged in the
region of the periphery of the combustion chamber. The
nozzle bores of the nozzle head are arranged in such a way
that a main injection direction emanating from one side of

the nozzle head results. So as to avoid large lateral



- 371 B1. In the case of |arge two-stroke diesel engines wwith a central
outlet valve provided in the cylinder head, as a rule the fuel injection
device needs to be arranged in the region of the periphery of the
conmbustion chanber. The nozzle bores of the nozzle head are arranged in
such a way that a main injection direction enanating fromone side of the
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cost- effective qg%&.s across the circumference of the individual
boreholes. As a consequence of wall friction, which is
particularly high in the region of the outer flanks, there
is a particularly unstable current flow resulting in the
injection jet taking along only a small quantity of air.
This results in poor mixture formation and thus poor
combustion which causes increased fuel consumption and

increased emission of pollutants.

Based on the above, it is thus the object of the present
invention to improve a device of the type mentioned in the
introduction, using simple and cost-effective means, So
that good combustion and thus low fuel consumption and low

pollutant emission can be achieved.

According to the invention, this object is met in that at
least some of the nozzle bores are associated with inlet
chambers emanating from the blind borehole, with the inside
diameter of said inlet chambers being larger than the
diameter of the nozzle bores and with said inlet chambers
being configured in such a way that all nozzle bores of the
row of boreholes are at least similar in length.



. that good conbustion and thus | ow fuel consunption and | ow poll utant

em ssion can be achieved. According to the invention, this object is nmet in
that at |east sone of the nozzle bores are associated with inlet chanbers
emanating fromthe blind borehole, with the inside dianeter of said inlet

chanbers bei ng Iarger t han t he dianeter of the nozzle bores and with said
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“with injection jet i3 ensured. This leads to the expectation of
gocd mixture formation and thus gcod combustion, resulting
in low fuel consumption and low pollutant emission as well
as low fouling of the engine. The measures according to the
invention thus completely eliminate the disadvantages

described in the introduction.

Advantageous embodiments and effective improvements of the
generic measures are stated in the subordinate claims. It
1s thus effective if an entry chamber is associated with
the outer nozzle bores of a row of boreholes. It is in the
area of the outer nozzle bores of a row of boreholes that
the largest effect can be achieved by means of the entry
chambers according to the invention, because up to now, it
was this area of the outer nozzle bores which was

characterised by a most unstable mixture flow.

According to a first advantageous embodiment, the entry
chambers are configured as recesses of hemispherical cross-—
sectional shape, in the nozzle head. The hemispherical
recesses advantageously permit the creation of exactly
identical margin angles across Lhe entire circumference of
a nozzle Dbore. It 1is effecltive 1f the hemispherical

recesses are arranged such that their centre coincides with



- the outer nozzle bores of a row of boreholes. It is in the area of the
outer nozzle bores of a row of boreholes that the |argest effect can be
achi eved by neans of the entry chanbers according to the invention,
because up to now, it was this area-of the outer nozzle bores which was
characterised by a nost unstable m xture flow. According to a first
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t he regi axwfsdinvel adjadented ecessesss\al t esfi fihng. stay is fornmed which can
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in the nezzle heady, fhisg @J%mg@a RALhi cul A | Yn qganopkgiBLOdyet | 'tﬁe- I'n
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serve as a gulde stay for the slide element, thus

protecting said slide element against wear.

In another advantageous embodiment of the generic measures,
the entry chambers are shaped as ring-segment shaped
recesses 1in the nozzle head. This makes for particularly
economic production. In addition this embodiment makes it
possible to achieve comparatively easily, margin angles
matched to 90 degrees, 1in the transition area between a

nozzle bore and the associated inlet chambers.

There 1s a further advantage in that a middle group of
nozzle bores flanked Dby other nozzle bores can be
associated with a common entry chamber, without the nozzle

head being excessively weakened.

In an improvement of the generic measures, a step-shaped
enlargement in the cross-section, preferably formed by a
step-shaped punch-out, may be provided at the outer end of
the nozzle bore. This results in an advantageous way in a
delimitation surface surrounding the outer end of the
nozzle bores, along the normal axis. This ensures that
interference to the jet 1s avoided, thus stabilising the

jet which favours the transport of air. These stated



. matched to 90 degrees, in the transition area between a nozzle bore and
the associated inlet chanbers. There is a further advantage in that a

m ddl e group of nozzle bores flanked by other nozzle bores can be
associated with a conmon entry chanber5 -without the nozzle head being
excessi vely weakened. In an inprovenent of the generic neasures, a

st ep-shaped_ _enlar t in.the cross-section, preferably formgd by a

st ep- sha %ﬁsﬁﬁﬁéh-gﬁﬂﬁyna§gb%rﬁ¥8$id dCat tHe ¥ ermgﬁgl§Pedth %%i%le
bore. Thadvaeptages Pfi dhecapvaseagedunsendyonn a delinmtation surface
surroundi ng the outer end of the nozzle bores, along the normal. axis. _
This ensures that interference to the jet is avoided, thus stabilising the
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rei nforcset henal r gadyrTent haned basi 6 advantages of ihe preseniy gyenti on.
Furt her advantageous enhodi nents and effective inprovenents of the generic
neasur esS@PRrdtRt b8 FrltHE rEifhi AT AgPreubeedi idt d'T%i Astand dre Provi ded
in nore gelabhing thempflaklowdig exerpdaryydesehisptd Ona by ragang ,0fa &
drawing, .as, follows: Figure 1 is a section through an injector according
to the Thventfon, of a | arge two-stroke diesel engine; Figure 2 is a

hori zontal section in the region of the nozzle bores, through the nozzle

head of @y, idi £oLor ;0B chBhOR RS rake; di &sel, englpeqy; pf; an qrpodi ment
with hem's %erlca. entry chanbers; Figure $H % an exanpl e"wr't h i ng- segnent
shaped entry chabetiona eépresenvat foa-ebrekspdhdbndg eodtimat; of Figure
2; and Figure 4 is a section along the line IV/IV of Figure 3.

Figure 2 is a horizontal section 1in the region of the
nozzle bores, through the nozzle head of an
injector of a large two-stroke diesel engine, of

an embodiment with hemispherical entry chambers;

Figure 3 is an example with ring-segment shaped entry
chambers in a representation corresponding to that

of Figure 2; and
Figure 4 is a section along the line IV/IV of Figure 3.

The principal design and function of large two-stroke
diesel engines are known per se and thus require no further

explanation in the present context.

The injector shown in Figure 1 comprises a cylindrical
outer case 2 tapering at the front, comprising a nozzle
head 4 with a blind borehole 3. The rear flange of said
nozzle head 4 1is supported by a front collar of the outer
case 2. The rear end of the nozzle head 4 is connected to a
guide bush 5 accommodated in the outer case 2: said quide
bush 5 comprising a through-borehole 6 coaxially arranged
in relation to the blind borehole 3 of the nozzle head 4.
Said through-borehole comprises a step-shaped throat,

shaped as a valve seat 7 which interacts with a valve body



- The principal design and function of large two-stroke diesel engines are
known per se and thus require no further explanation in the present
context. The injector shown in Figure 1 conprises a cylindrical outer case
2 tapering at the front, conprising a ®ozzle head 4 with a blind borehol e
3. The rear flange of said nozzle head 4 is supported by a front collar of

h d aof th e head connected to a
(e outery gaeey 2 Jhe,fear,oag eLhe aptgleohest A in saniected Lo
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5. The disneimg) Ofsthesyatye body 8 is snaller than the dianmeter of the
shaft 9 so that a ring space 10 surrounding the valve body 8 and form ng
part of the borehole 6 results. The shaft 9 is connected to a central
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section, the nozzle head 4 conprises several nozzle bores arranged
si de- by- §Qﬁ§§ﬁpQﬂﬂﬁQ&Jh%%é??sﬁhé“ pressure of the fuel present in
the ring space 10, the valve body 8 1is 1lifted off the

associated seal seat 7, resulting in a connection between
the region through which fuel can be admitted and the blind
borehole 3 of the nczzle head 4.

In its lower section, the nozzle head 4 comprises several
nozzle bores 13 arranged side-by-side at approximately the
same height, aligned transversely to the axis of the blind
borehole 3, with fuel being injectable into an associated
combustion chamber by way of said nozzle bores 13. In order
to ensure that, after closing the passage controlled by the
valve body 8, fuel can no longer emanate from the nozzle
bores 13, a ring-shaped slide element 15 connected with the
valve body 8 by means of a rod 14 has been provided in the
blind borehole 3, with the lower edge of said slide element
15 forming a control edge overtravelling the nozzle bores
13 which are arranged in such a way that the nozzle bores
13 are opened 1if the valve body 8 is 1lifted off the
associated valve seat 7; and with the nozzle bores 13 being
closed if the valve body 8 rests against the valve seat 7.

Figure 1 shows this position.

In order to be able to inject the necessary quantity of

fuel, several nozzle bores 13, laterally offset in relation



. same height, aligned transversely to the axis of the blind borehole 3,
with fuel being injectable into an associated conbustion chanber by way of
said nozzle bores 13. In order to ensure that, after closing the passage
controlled by the valve body 8, fuet tah no | onger emanate fromthe nozzle
bores 1.3, a ring-shaped slide elenent 15 connected with the valve body 8
by neans of a rod 14 has, been provided in the blind borehole 3, with the
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axis of PAE bFAEBEehdiWd dputtiisthid®  arfd) & F et ed? t BRAF #37t héNnai n
i nj ectiomediateehi @ i ra@lali ohnkp aeckadiahgl iine,a resul tdngahgla small er
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_ indiVidUQE QQ&ZH@DP?I@Sb$§e§nqL?|@Qr&jEBiQ£¥ﬂpi¥ﬁggﬁéh to the blind
borehole 3 without any change in cross section, there would
be very widely differing inflow characteristics to the
individual nozzle bores 13 and also within individual
nozzle bores 13. In particular the two outer nozzle bores
13 of the borehole row comprising four side-by-side nozzle
bores 13 provided in this location, would be significantly
longer than the inner nozzle bores 13, with differing
lengths also resulting in the region of these outer nozzle
bores 13 across their circumference. These conditions would
result in poor combustion and thus high fuel consumption
and high pollutant emission etc. To avoid this, entry
chambers 16 emanating from the blind borehole 3 are
associated with said nozzle bores 13, with the inside
diameter of said entry chambers 16 being larger than the

diameter of the nozzle bores 13.

In the embodiment according to Figure 2, hemispherical
recesses 17 of the nozzle head 4 are provided to form the
above-mentioned entry chambers emahating from the blind
borehole 3. The hemispherical recesses 17 can simply be
produced by electrolytic material removal by means of a

device operating according to the EDM (electrical discharge



- nozzle bores 13. In particular the two outer nozzle bores 13 of the
borehol e row conprising four side-by-side nozzle bores 13 provided in this
| ocation, would be significantly |onger than the inner nozzle bores 13,
with differing lengths also resulting8 nr the region of these outer nozzle
bores 13 across their circunference. These conditions would result in poor
conbustion and thus high fuel consunptlon and hi gh pollutant em ssion etc.
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associ at edoweihssapdynpzzheaber es 13, awietrthpkhe i nsi de diameter of said
entry chanbers 16 being |l arger than the diameter of the nozzle bores 13.
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borehol e di apeter,+.8S4 tn959§Ee?8aEnp9&§Er 8,in Figure 2. The adjacent
nozzl e bores 13 of associ af ed hen spher recesses 17 are di nensioned

such that a stay 19 remains
The adjacent nozzle bores 13 of associated hemispherical

recesses 17 are dimensioned such that a stay 19 remains
between two adjacent henmispherical recesses 17, said stay
19 being able to act as a guide stay for the ring-shaped
slide element 15, so that saild ring-shaped slide element 15
can be reliably supported alsc in the area of the entry

chambers, which is advantageous to achieve longevity.

In particular cases it 1s sufficient if an entry chamber 16
is assocliated only with the two outer nozzle bores 13. In
the preferred embodiment upon which Figure 2 is based,
entry chambers formed by hemispherical recesses 17 are
associated with all nozzle bores 13 so that particularly
good combustion conditions and thus particularly favourable

fuel consumption can be expected.

In the embodiment shown in Figure 3, entry chambers 4
configured as ring-segment shaped recesses 20 of the nozzle
head 4 are associated with the nozzle bores 13. The radii
of the ring-segment shaped recesses 20 are adapted to the
nozzle bore(s) 13 such that in the lransition area between
the entry chamber and the nozzle bore 13 a margin angle of
as nearly as possible 90° results, as is indicated in
Figure 3 item 21.



. between two adj acent hem spherical recesses 17, said stay 19 being able to
act as a guide stay for the ring-shaped slide elenent 1S, so that said

ri ng-shaped slide elenent 15 can be reliably supported also in the area of
the entry chanbers, which is advantageous to achi eve |ongevity. In
particular cases it is sufficient if an entry chanber 16 is associated
only with the two outer nozzle bores 13. In the preferred enbodi nent upon
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conmbust i condi tions .and thus particularly favourable fuel consunption
can be eﬁgch%ﬁ PRTHE enbodR ment CSRBRR 197 tRiYg U RO Bt TEshnB¥r & 4

confi gured g gedqgeseghenti sshapask 1 ecessestRO tole tihe negztealhead 4 care

ted w h le b of , t ri ng- segnent shaped
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transi ti en ramen getaeen ceoarieht ty chaneerisand ttiee nokzhé boreh&$ea3nargin
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item 21. i magi habl e fo "arrange
own, for ﬁ@dlwtﬁdrl hg sé@ﬁ'en@ 28cenp eyEry rﬁc&%@ttﬁ)r 690130f | pehé eexanpl e

shown a canmeR et rays harhesd furmedoy @yo rbinge Se9BRE o 2008 sa330Ci at ed
with the two central. nozzle bores 13. This ring segnment 20 corresponds to

a section of a ring groove, coaxial to the axis of the blind borehole 3
of the nGhzlse hedtkd, ringhsegindntisng Gegnentr2@nbeidnguadel tiva t edhby rt he

adj acent . se nt smal | di er ssqciated with.th
out er nozzhgqﬁbrg£?13§oﬁgégé og?érqilng gg?%entéanggée g??%ﬁﬁgévgggh t hat
their cénepeliad edodatzed corpatfe lakiso dfhéﬂhelir espectiveeg in relation

to the associated entry chamber. This contributes to
averaging out the inflow characteristics across the entire
borehole diameter. The centre of the ring segment 20
associated with the two central nozzle bores 13 1is located
in the region between the two axes of the two associated

nozzle bores 13.

In the region of the outer end of the nozzle bores 13 in
the example shown in Figures 3 and 4, a punched-out part 22
of larger diameter than the nozzle bores 13 is provided.
Said punched-out part 22 leads to a step-shaped cross-
sectional enlargement with a ring area 23, aligned with the
borehole axis and surrounding the end of the borehole. The
punched-out part 22 ensures that the jet emanating from the

nozzle bore 13 is not subject to any interference.

It would of course also be imaginable to provide punched-
out parts of the type mentioned above also with the

embodiment according to Figure 2.

Above, two embodiments of the invention have .bheen described
in more detail but without limitation to these. Thus it
would be imaginable to associate part of the nozzle bores

13 with entry chambers formed by hemispherical recesses 17



- associ ated nozzle bore 13 so that it is centred in relation to the

associ ated entry chanber. This contributes to averaging out the inflow
characteristics across the entire borehole dianeter. The centre of the
rung segnent 20 associated with the tiwo central nozzle bores 13 is | ocated
in the region between the two axes of the two associated nozzle bores 13.
In the region of the oute end of the nozzle bores 13 in the exanple shown
in Fi guréSB gREtAST, Bﬁﬁ Lt §PHrRY 2ohagPergr gEPrRrEnER ¥r AMan Gthe
nozzlehb®%?%ﬁaﬂ|slpqeyedmdnt Sma@dunmé@@sg@ﬁ Qartﬁ5%|§ﬁﬁﬁpl@|%ucﬁj )
step-sha (Crass ctio e Wi rin aligned wit

t he bore%o ax §n§%ﬁ;sdgf%h% g?ﬂggeﬁﬁeo?g?ﬂ%l%g?ahgﬂg ?He % '
punched- ouﬁmﬁaﬁt porpagures MQatspher}ealen@m&mﬁmg3ftbnfmhb thatzzlthebore 13
is not s tarf n MU S I able
to prOV|gghﬁﬁicﬁgé?p%quég}tngf%?ee fype égﬁ%¥oﬁggﬁa%o€ééﬂT§§ MFR%J

enbodi meRhaRREGT AHGRAD T glrel 29~ MRl t t SaeadotpAeRss28f the |nvent|on
have been described in nore detail but without limtation to these. Thus
it would be inmaginable to associate part of the nozzle bores 13 with
entry chanbers formed by hem spherical recesses 17 - 10 and anot her part
with entry chanbers fornmed by one or several ring-segnent shaped recesses
20, for exanple such that the outer nozzle bores 13 are associated with an
entry chanber formed by hem spherical recesses 17 and that the inner
nozzl e bores 13 are associated with a common entry chanber fornmed by a
ring-segnment shaped recess 20. CLAIMS A fuel injection device for internal
conbustion engines, in particular |arge two-stroke diesel



. engi nes, conprising a nozzle head (4) protruding into an associated
conbustion chanber, arranged eccentrically in relation to the axis of the
conbusti on chanber; said nozzle head (4) conprising a blind borehole (3)

t hrough which fuel can be admitted, wth several nozzle bores (13)
emanating fromsaid blind borehole (3) ; said nozzle bores (13) being able
to be controlled up or down by a sli enment (15) arranged in the blind
borehole (3); said slide element ( ing preferably axially slidable as
a result of the fuel press-Lire, against the action of a return device;

with said nozzle hores gener.atin mut ual injection elng
arrangedq1n a bof@ho T e %%ﬁ%c¥£§§n %Eﬁécglrghﬁ%er%$q?5ﬁa reQCBgUFhé OB i n
borehol e (3) enignneal,ati on topahél@ulsrof eyl | NWObsmehake (a)esanranged
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nozzl e bore row of boreholes belng
radi al arran@@nentQﬁ$QQﬂ%QQQN1t(fQWRP%&i%nof tHeampehd bopehaneedld), so

as to achi evee@@eaq@utle:dqlwergmg RNAHEe f the | mjreti gRiket ochagggterised
in that at | eas rt of the nozzl e, bores i% are aSSOC|ated with inlet
‘?Bﬂﬁf 0

chanbers (16) <& H&tlﬂff He' bFFhd "B6F &2@3)(4) WGP hel tside
di anet er of saildnidnlbetrehehanber)s KMﬁbudnﬂwnpdhﬂgmﬁltbam bhezdihanetar of the

nozzl e bores (13) aQQv&%%T’%%4§iQ|%§¥% n?ﬁ ré&F6F3 ﬁ%@ﬂgfg@fgggl ? e

such a way that "al | “hozzle bor'e | east
simlar in |éedghkd rehdieel (3nj esdidnndeviiee bacesr dilfy tloe tha@i ablel

Characterisethnkﬁgaéoﬁggogggg kﬁﬁQEP ngﬁh%ynQ§zg§iae2element (15)
arranged in the blind borehole (3); said slide element
(15} being preferably axially slidable as a result of
the fuel pressure, against the action of a return
device; with said nozzle bores (13), for generating a
mutual injection jet, being arranged in a borehole row
facing the circumferential area of the blind borehole
(3), in relation to the axis of the blind borehole. (3)
arranged approximately at the same height; with at
least the axes of the outer nozzle bores (13)' ' of the
row of Dboreholes being inclined inward in a radial
arrangement in relation to the axis of the blind
borehole (3), so as to achieve an acute diverging
angle of the injection jet, characterised in that at
least part of the nozzle bores (13) are associated
with 1inlet chambers (16) emanating from the blind
borehole (3), with the inside diameter of said inlet
chambers (16) being larger than the diameter of the
nozzle bores (13) and with said inlet chambers (16)
being configured in such a way that all nozzle bores
(13) of the row of boreholes are at least similar in

length.

2. A fuel 1injection device according to claim 1,

characterised in that the case length of the nozzle




. bores (13) remains essentially unchanged across their circunference. 3. A
fuel injection device according to claiml or 2, characterised in that al
nozzl e bores are essentially identical in length. 4. A fuel injection
devi ce according to one of the precedkng clains, characterised in that an
entry chanber (16) is associated with at |east the outer nozzle bores
(13) of a row of nozzle bores. 5. A fuel injection device according to one

of the preced?¥Ee! At b, "EAALASt &% 43t bhatn¢peP et r CrOREntdIS far e at

| east partly shapeehasréecesses (17) of approxi mately hem spherical
cross-sectional shape, in the nozzle head (4). 6. A fuel injection device
according to claim5, characterised in that an entry chanber shaped as a
hem spher3 cal & efess$ (IIV)edsi@ssoeivated adtdrebedh towozzlaiborle ¢£3)2, 7. A
fuel injecti Orhr%ﬁe%]&@ela&@a dj 0o 9 00¢ O O%Qfe Bﬁ?ggd&a?g ¢lsaid -%;)qry 6,
characterised In that the centre of each hem spherical recess (l form ng
an entry charsiantiscdbcht ebe®mtithe axis of the respectively associated
nozzl e bore (13). 8. A fuel injection device according to one of the
preceding claims 5 to 7, characterised in that a guide stay (19) is

provi ded et wden B lacemt) &&itiAR cHEbErs ACEARE Y Héni $pifer iadal thecesses
(17). 9. A fuelrddiceiatd onc demise ackordingri ge@neinf thet pracedinng.clai ns,
characterised in that t?ggentry chanbers are, i t configured as

> _ at | east in, par
ring- segnent SHARSH r sek” ( 25 °6F A Ré n%%@lle ead®gsh) ?“1%. OR el
i njection devicezdocdraiary tb3claf ne 9yow of nozzle bores.

5. A fuel injection device according to one of the
preceding claims, characterised in that the entry
chambers are at least partly shaped as recesses (17)
of approximately hemispherical cross-sectional shape,

in the nozzle head (4). '

6. A fuel injection device according to claim 5,
characterised in that an entry chamber shaped as a
hemispherical recess (17) 1is associated with each

nozzle bore (13).

7. A fuel injection device according to one of the
preceding claims 5 or 6, characterised in that the
centre of each hemispherical recess (17) forming an
entry chamber 1s located on the axis of the

respectively associated nozzle bore (13).

8. A  fuel injection device according to one of the
preceding claims 5 to 7, characterised in that a guide
stay (19) is provided between adjacent entry chambers

formed by hemispherical recesses (17).

S. A fuel 1injection device according to one of the

preceding claims, characterised in that the entry
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- characterised in that a mddle group of nozzle bores (13) flanked by other
nozzl e bores (13) is associated wth a conmon to entry chanber fornmed by a
ri ng-segnment shaped recess (20). 11. A fuel injection device according to
one of clainms 9 or 10, characterised ih-that the centre of the ring-
segnent shaped recess (20) form ng an entry chanber associated with a
nozzl e bore (13%a%%§aligped on the axis of the respectively associated

h
nozzl e bore (18 CSATFUBI 4hhj éC@Son HRviRAF cEOPdilNYTES 0RE oF 1Rfe
precedi ng cl ai BBgnehar ahhekids ed des stehat( 2che ofaldhs: ofozAlke mozz! e2bpres (13)
and the associated entry chanbers enconpass an angle of at | east
approximately 90. 13. A fuel injection device according to one of the
precedi nglol ai ps, fohdr acieiésedonn tkeaticat tdwamutierg end ofclidien nogzl e

bores (13) a st.gep- ~GIOSS- i gnal. | ar nt forned by a
punched- out pa%ﬁgr§ggg??§%gr§§}dgﬁgElg.%ﬁcgﬂéﬁfgﬁﬁﬁ%c??oﬁmﬁﬁ9f%eb%ﬁ%5rding
to claim 13, c¢haraétleniksed b aHzr thez puachedesut! Lgar ti g 2socbapeilses an

inner delimtagipp surdaced 23hcayr angadeal Anghddenppormal i axi s ofied e
associ ated nozzl e bore (13). _
shaped recess’ (20).

11. A fuel injection device according to one of claims 9
or 10, characterised in that the centre of the ring-
segment shaped recess (20) forming an entry chamber
associated with a nozzle bore (13) is aligned on the

axis of the respectively associated nozzle bore (13).

12. A fuel injection device according to one of the
preceding «laims, characterised in that the walls of
the nozzle bores (13) and the associated entry
chambers encompass an angle of at least approximately
90°.

13. A fuel injection device according to one of the
preceding claims, characterised in that at the outer
end of the nozzle bores (13) a step-shaped cross-
sectional enlargement formed by a punched-out part

(22) 1is provided.

14. A fuel 1injection device according to claim 13,
characterised in that the punched-out part (22)
comprises an inner delimitation surface (23) arranged
along the normal axis of the associated nozzle bore
(13) .



