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Claim
1. A fuel injection device which operates according to the solid-state
energy storage principie and is designed as reciprocating plunger pump
having a pump casing (15) in which a delivery piunger element (44) is
arranged which, during an acceleration phase which is virtually without
resistance, stores kinetic energy which is suddenly transmitted to fuel located
in a pressure chamber (66), so that a pressure surge is generated for spraying
fuel through an injection nozzle device, the means interrupting the
acceleration phase which is without resistance being a valve which comprises
a value body (50) and a valve seat (67) formed on the delivery plunger
element (44), and closes the pressure chamber (66) in order to generate the
pressure surge, as a result of which the kinetic energy of the delivery plunger
element (44) is transmitted to the fuel enclosed in the pressure chamber (66),
the valve seat (57) and the valve body (50) being arranged at the end (45) of
the delivery plunger element (44) lying at the front in the injection direction, so
that the pressure chamber (66) is designed so as to be spatially separated
from the déiivery plunger element (44), wherein the pressure chamber (66) is
provided with a fuel feed opening (76), leading directly to the outside from the
pump casing (15), for feeding fuel, the fuel feed opening (76) being connected
to a fuel feed line (113) so that fresh, in particular pressurised fuel, is fed to the
pressure chamber (66).
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(57) Abstract
A fuel injection device works 41
based on the principle of storage of
energy in a solid body and is designed
as a reciprocating piston pump with
a feeding piston (35, 24) that stores
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kinetic energy during an aimost
resistance-free  acceleration  phase.
The stored kinetic energy is abruptly
transmitted to the fuel contained in a
compression chamber (66), generating a
pressure wave for injecting fuel through
an injection nozzle. The means that
interrupt the résistance-frée acceleration
phase are dosigned as a valve with a
valve body (50a) and a valve seat (57)
shaped on the feeding piston (35, 24).
To generate the pressure wave, the
valve closes the compression chamber
(66) so that the Kkinetic energy of the
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feeding piston (35, 24) is transmitted to the fuel enclosed in the compression chamber (66). The valve seat (57) and the valve body (50a)
lie at the front end of the feeding piston (35, 24), seen in the direction of injection, and separate the compression chamber (66) from the

feeding piston (35, 24).




(57) Zusammenfassung

Kraftstoff-Einspritzvorrichtung, die nach dem Festkdrper-Energiespeicher-Prinzip arbeitet und als Hubkolbenpumpe mit einem
Farderkolbenelement (35, 24) ausgebildet ist, das wihrend einer nahezu widarstandslosen Beschleunigungsphase kinetische Energie speichert,
die schlagartig auf in einer Druckkammer (66) befindlichen Kraftstoff dbertragen wird, so daB ecin DruckstoB zum Abspritzen von
Kraftstoff durch eine Einspritzdilseneinrichiung erzeugt wird, wobei das die widerstandsiose Beschieunigungsphase unterbrechende Mittel
ein Ventil ist, das einen Ventilkdrper (50a) und einen am Fdrderkolbenelement (35, 24) ausgebildeten Ventilsitz (57) umfa8t und zum
Erzeugen des DruckstoSes die Druckkammer (66) schlie@t, wodurch die kinetische Energie des Fdrderkolbenelements (35, 24) auf den
in der Druckkammer (66) ecingeschlossenen Krafistoff Uibertragen wird, wobei der Ventilsitz (§7) und der Ventilkdrper (50a) an dem in
Einspritzrichtung vome liegenden Ende des Forderkolbenelements (35, 24) angeordnet sind, so da8 die Druckkammer (66) riiumlich getrennt

vom Forderkolbenclement (35, 24) ausgebildet ist.

692097

LEDIGLICH ZUR INFORMATION

Codes zur Kdentifizierung von PCT-Vertragsstaaten auf den Kopfbdgen der Schriften, die intemationale
Anmeldungen gemiss dem PCT verdffentlichen.
AM Armenien GB Vercinigtes Kdnigreich X Mex ko
AT Osterreich GE Georgien NE Noger
AU Australien GN Guinea NL Niederlande
BB Baurbados GR Gricchenland NO Norwegen
BE Belgien HU Ungam NZ Neusecland
BF Burkina Faso IE frland Pl Polen
BG Buigarien Ir Tealien T Portugal
BJ Benin bid Japan RO Ruminien
BR Brasilien KE Kenya RU Russische Foderation
BY Belarus KG Kirgisistan sD Suden
€A Kanada KP Demokratische Volksrepubhk Korea SE Schweden
CF Zentrale Afrikanische Republik KR Republik Korca SG Smgapur
cG Kongo KZ Kasachstan sl Slowemen
CH Schweiz LI Liechtenstem SK Slowakes
C1 Cdte d'voire LK Sri Lanka SN Senegal
cM Kamermn ’ LR Liberia LY A Swasyland
CN China LK Litauen TD Tschad
cS8 Tschecheslowaket LY Luremburg TG Togo
cz Tschechische Republik LV Lsttland T) Tadschikistan
DE Deutschiand MC Monaco T Trimdad und Tobago
DK Diremark MD Repubiik Moldau UA Ukrame
EE Extiand MG Madagaskar UG Uganda
ES Spanen ML Mali s Veremgie Staaten von Armenika
Fi Finnland MN Mongoka ta Usbekistan
FR Franketict MR Mauretaniet VN Vetnam
GX Gabon Mw Matawn




10

15

20

25

30

35

FICHT GmbH File No.: M 3435 PCT

FUEL INJECTION DEVICE FOR INTERNAL COMBUSTION ENGINES

The invention relates to a fuel injection device
operating according to the solid-state energy storage
principle, in particular for two-stroke engines
according to the preamble of claim 1.

Such fuel injection devices are described in
EP 0 629 265, in particular with reference to Figs. 13
to 19. They operate according to the so-called pump .
stroke and nozzle principle with pressure surge
injection, an initial accelerated partial stroke of an
armature which acts as a delivery plunger, extends
axially on one side and has an electromagnetically
driven injection pump is provided, in which armature
delivered fuel in the pump system is displaced without
a buildup of pressure in the fuel fluid. During this
initial partial stroke, the delivery plunger and/or the
armature absorbs kinetic energy and stores it, the
predetexmined flow space, which is ensured by a fuel
circuit in the pump system, being made available to the
fuel which is displaced in the process. As a result of
a sudden, predetermined dinterruption of the fuel
circuit during the resistance-free pretravel of the
delivery plunger and owing to the subsequent movement
of the delivery plunger, said interruption being
brought about by means of a valve device which is
arranged in the armature and/or the delivery plunger
and is activated by the armature movement, the delivery
plunger imparts its stored kinetic energy in a sudden,
pressure surge-like fashion to the quantity of fuel
which is located in a spatial area of the circuit
space - the so-called pressure space - between, and/or
in, the delivery plunger and an ihjection nozzle which
is closed off, for example in a spring-loaded fashion,
said spatial area being formed by the interruption in
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the circuit and/or being shut off separately. The
sudden buildup in pressure in the fuel to, for example,
60 bar causes the injection nozzle to open and fuel to
be injected through the injection nozzle into a
combustion space of an internal combustion engine
during an extremely short time of, for example, one
1000th of a second.

These pump and noz:ile systems, known from EP 0 629 265,
comprise an electromagnetically driven reciprocating
plunger pump 1 and the injection nozzle 2 (Fig. 1).
These pump and nozzle systems have proven useful in
particular in two stroke engines in which previously
large amounts of pollutants were known to be ._.ven off
as a vresult of scavenging losses and a high fuel
consumption came abgut in that a high proportion of
fuel was able to pass through the outlet conduit 3 in
an unconsumed form, because in two stroke engines the
overflow conduit and outlet conduit 3 are opened
simultaneously. With the pump and nozzle systems
described above, it was then possible to reduce the
fuel consumption and the expulsion of pollutants
drastically. In addition, the unqgquiet running of the
engine, which was previously due to irregular ignition
at low speeds, could now be virtually completely
prevented. In this context, the fuel 1is injected
directly into the combustion space 4 of a cylinder 5
for an extremely short time and, specifically, only
when the outlet conduit 3 is largely closed. The
control 6 for optimizing the pump and nozzle system is
provided electronically via, for example, a
microprocessor which controls the injection time and
the gquantity of fuel, the injection time for this being
determined as a function of load, for example with a
temperature sensor 7, a throttle valve potentiometer 8
and a crack angle sensor 9. The microprocessor
expediently also controls the ignition system 10 of the
plunger cylinder unit of the engine which is provided
with fuel by the pump and nozzle system.
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By virtue of these pump and nozzle systems, the
hydrocarbon emission is drastically  reduced in
comparison with other two stroke engines, the running
culture, in particular at low rotational speeds, being
at the same time significantly improved. Carbon
monoxide and the o0il fed for lubrication are also
expelled in significantly smaller quantities so that a
two stroke engine of this kind can be compared with a
four stroke engine in terms of the emission values,
but, nevertheless, has the high performance with low
weight which is typical of a two stroke engine.

In the pump and nozzle systems described above, the .
fuel circuit space is formed by a pressure chamber and
a delivery plunger or armature space, the pressure
chamber being the partial space area separated off from
the pressure space by a static pressure valve and in
which the kinetic energy of the armature is transmitted
to the fuel, the armature space being the partial space
area in which the fuel which is displaced without
resistance can flow during the accelerated partial

stroke.

According to the known pump and nozzle systems, the
armature space can be connected via a housing bore to a
fuel flooding or scavenging device, so that fuel can be
fed through this partial space area during the
injection activity of the armature and/or during the
starting phase of the pump and/or of the engine. This
flooding or scavenging with, for example cool, bubble-
free fuel causes fuel containing bubbles in the
armature space to be removed, the armature space and
its surroundings to be c¢ooled and the formation of
bubbles owing to the effect of heat and/or to
cavitation to be largely suppressed.

Under particular conditions, in particular when the

fuel is acted on by heat which can be produced in the
pump and nozzle system during operation, for example as
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a result of electrical energy and/or armature friction or the like, bubbles may
penetrate the pressure space. This can adversely affect the function of the
pump and nozzie system, and in particular the injection process.

US 5,351,893 discloses a generic type-forming fuel injection device which,
with an electric linear motor, drives a pump plunger in a reciprocal to and fro
movement. The plunger is a tubular element which is displaceably mounted
in a pump chamber. At the, in the feed direction, front end of the pump
plunger, a plug is provided against which the pump plunger strikes at the end
of its delivery stoke, as a vesult of which a pump conduit which is arranged at
the front, in the feed direction, of the plunger is shut off and the fuel located in
it is acted on with a feed pressure. In this device, fresh fuel is fed through the
tubular pump plunger to the pressure conduit, as a result of which the fuel
feed path extends through the electromagnetic drive unit of the injection

device.

DD-PS 213 472, in particular its Figure 3, discloses a further fuel injection
device which operates according to the energy storage principle and which
has an electromagnetically actuated reciprocating plunger element which
compresses a fuel located in a pressure conduit and sprays it out at an
injection nozzle. The reciprocating plunger penetrates a low-pressure
chamber which is connected to the pressure chamber by means of a small
conduit, a non-return valve being arranged in the conduit. The low-pressure
chamber is arranged adjacent to the drive unit of the injection device and has
a diaphragm which is actuated by the reciprocating plunger element and
which serves to feed fuel from the low-pressure chamber into the pressure
conduit, the low-pressure chamber being fed fresh fuel directly. Since in each

case only small partial quantities are—
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In addition, owing to the small flood space with direct
supply of fuel, it is also necessary to scavenge only
small quantities of fuel.

The double or two-sided axial guidance of the «rmature
leads to a reduction in friction brought about, for
example, as a result of the tilting movement of the
armature, which was previously possible, and thus to a
reduction in the production of heat.

The functionally impairing effect of gas bubbles and/or
the heating of the fuel are wvirtually excluded.

The double-sided axial guidance of the armature not
only remedies the problems described above. In other
known embodiments of the pump and nozzle systems it
also leads to a simplification of the spatial shape, to
the simplification and thus also homogenization of the
physical shape and thus to the simplification of the
assembly of the armature and/or of the pump, but also
in particular also to the reduction of radial
vibrations of the armature, said vibrations being
possible in the known pump and nozzle systems cowing to
the merely one-sided axial guidance and to unavoidable
and/or unnecessary play, which reduces the excessively
high friction, between the armature outer surface and
cylinder wall of the pump, and said vibrations
adversely affecting the  reproducibility  of the
injection processes.

Below, the invention is explained in more detail by way
of examples with reference to the drawings, in which:

Fig. 1 shows a schematic view of the arrangement of a
fuel injection device for a single-cylinder two
stroke engine;

Fig. 2 shows a schematic wview of & longitudinal
section through a first exemplary ewmbodiment of
an injection pump according to the invention;
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Fig. 3 shows a cross section through an armature of
the injection pump shown in Fig. 2;

Fig. 4 shows a cross section through a valve body of
the injection pump shown in Fig. 2;

Fig. 5 shows a schematic view of a longitudinal
section through a second exemplary embodiment
cf an injection pump according to the
invention;

Fig. 6 shows a schematic view of a longitudinal
section through a static pressure valve.

The fuel injection device, according to the invention,
for internal combustion engines is designed as an
electromagnetically driven reciprocating plunger pump
1, which operates according to the energy storage
principle so that fuel is injected into the internal
combustion engine with brief pressure surges.

A first exemplary embodiment of the reciprocating
plunger pump 1 according to the invention is shown in
Figs. 2 to 4.

The reciprocating plunger pump 1 has a cylindrical pump
casing 15, which is essentially elongated and has an
armature bore 16, a valve bore 17 and a pressure
chamber bore 18, which are each provided one behind the
other in the pump casing 15 and form a passage
extending through the entire pump casing 15. The
armature bore 16 1is arranged behind the valve bore 17
in the injection direction, and the pressure chamber
bore 18 is arranged in front of the wvalve bore 17 iwm
the injection direction. The bores 16, 17, 18 are
arranged concentrically with respect to the
longitudinal axis 19 of the pump casing 15, the
armature bore 16 and the pressure chamber bore 18 each
having a4 larger internal diameter than the valve bore
17, so that the armature bore 16 and the valve bore 17
are offset from one another by means of a first annular
step 21 and the valve bore 17 and the pressure chamber
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bore 18 are offset from one another by means of a

second annular step 22.

The armature bore 16 bounds an armature space 23 in the
radial direction, in which armature space 23 an
approximately c¢ylindrical armature 24 is arranged so as
to be capable of moving to and fro in the direction of
the longitudinal axis. The armature space is bounded

‘toward the front in the axial direction by the first

annular step 21 and toward the rear by a front end face
25 of a cylindrical closure plug 26, which is screwed
inte the end of the armature bore 16 which is open

toward the rear in the injection direction.

The armature 24 is formed from an essentially

cylindrical element with an, in the injection
direction, front end face 28 and a rear end face 29 and
an outer face 30. Material is removed at the

circumferential area of the armature from the rear end
face 28 approximately as far as the longitudinal center
of the armature 24, so that the armature 24 has a
conical face 31 which runs from the rear to the front
on the outside. The armature 24 is inserted with play
between its outer face 30 and the inner face of the
armature bore 16, so that, when the armature 24 is
moving to and fro in the armature bore 16, the latter
touches the inner face o0f the armature bore 16 only
during tilting movements of the armature 24, as a
xesult of which the friction between the armature 24
and the armature bore 16 is kept low. As a result of
the provision of the conical face 31 on the armature
24, the contact area, and thus the frictional area, are
reduced further, as a result of which the friction
between the armature 24 and the innex face of the
armature bore 16, and thus also the generation of heat,
are further reduced. The armature 24 is provided, in
the area of its outer face 30, with at 1least one,
preferably two or more grooves 32 running in the
direction of the longitudinal axis. The armature 24 has
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a cross-sectional shape (Fig. 3) with two laterally
arranged semicircular elements 24a and with two broad,
flat grooves 32 in the area between the semicircular
elements 24a. A continuous bore 33 is provided
centrally on the armature 24 in the direction c¢f the

longitudinal axis.

A delivery plunger pipe 35, which forms a central
passage space 36, is inserted into the bore 33 of the
armature 24. A plastic ring 37, through which the
delivery plunger pipe 35 engages, is seated on the
front end face 29 of the armature 24. On the plastic
ring 37, an armature spring 38, which extends as far as .
a corresponding bearing ring 39, 1is supported toward
the front. This bearing ring 39 is seated on the first
annular step 21 in the armature bore 16.

The delivery plunger pipe 35 1is connected to the
armature 24 in a frictionally locking fashion. The unit
comprising the delivery plunger pipe 35 a#d armature 24
is designated below as delivery plunger element 44. The
delivery plunger element 44 may also be of single-
component or single-piece design.

In the valve bore 17, a guide pipe 40, which extends
rearward into the armature space 23 into the area
inside the helical spring 38, is seated in a positively
locking fashion. At the, in the injection direction,
front end of the guide pipe 40, an outwardly protruding
annular web 41 is provided, which web 41 is supported
on the second annular step 22 toward the rear. The
annular web 41 extends radially not quite as far as the
inner face of the pressure chamber bore 18, so that a
narrow, cylindrical gap 42 1is formed between the
annular web 41 and the pressure chamber bore 18. The
guide pipe 40 is secured adainst axial displacement to
the rear by means of the annular web 41.



10

15

20

25

30

35

- 9 -
The delivery plunger pipe 35 which is connected to the
armature 24 in a frictionally locking manner extends
toward the front as far as the guide pipe 40 and toward
the rear into an axial blind bore 43 of the closure
plug 26, so that the delivery plunger pipe 35 is guided
both at its, in the injection direction, £front end 45
and at its rear end 46. This two-sided guidance at the
ends 45, 46 of the elongated delivery plunger pipe 35
guides the delivery plunger element 44 in a non-tilting
fashion, so that wundesired friction between the
armature 24 and the inner face of the armature bore 16

is reliably avoided.

A valve body 50, which forms an essentially
cylindrical, elongated, pin-shaped solid body with
front and rear end faces 51, 52 and an outer face 53,
is mounted so as to be axially displaceable in the
front area of the guide pipe 40. The external diameter
of the valve body 50 corresponds to the clearance width
of the passage in the guide pipe 40. An annular web 54,
which is arranged approximately at the end of the front
third of the valve body 50, is provided on the outet
face 53 of the valve body 50. The annular web 41 of the
guide pipe 40 forms, for the annular web 54 of the
valve body 50 in the position of rest of the valve body
50, an abutment s¢ that the latter can no longer be
displaced rearward. The valve body 50 is provided at
its circumference with three grooves 55 running in the
direction of the 1longitudinal axis (Fig. 4). The
annular web 54 1is interrupted in the area of the

grooves 55.

The rear end face 52 of the valve body 50 is of conical
design at its edge area and interacts with the end face
of the front end 45 of the deliwvery plunger pipe 35.
The spatial shape of the front end 45 of the delivery
plunger pipe 35 is matched to the resr end face 52 of
the valve body 5C, imr that the inner edge of the
delivery plunger pipe 35 is chamfered and the wall of
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the delivery plunger pipe 35 1s cut away somewhat
toward the inside. The delivery plunger pipe 35 thus
forms with its front end 45 a valve seat 57 for the
valve body 50. If the valve body 50 rests with its rear
end face 52 against the valve seat 57, the passage
through the grooves 55 provided in the area of the
outer face of the valve body 50 is blocked.

The area of the valve body 50 which protrudes forward
out of the guide pipe 40 into the pressure chamber bore
18 is surrounded by a pressure chamber element 60,
which comprises a cylindrical wall 61 and a front end
wall 62, a hole or a bore 63 being provided centrally
in the end wall 62. The pressure chamber element 60 is
plugged with its cylindrical wall 61 into the pressure
chamber bore 18 in a positively 1locking €fashion, in
which case it is arranged with its end faces 64 on the
free end of the cylinder wall 61 abutting against the
outwardly protruding annular web 41 of the guide pipe
40, radial passage bores 65, which provide a connection
between the pressure chamber 66 and the fuel feed bore
76, being provided in the pressure chamber element 60.

The pressure chamber element 60 Dbounds with its
interior a pressure chamber 66 into which the valve
body 50 can dip and pressurize the fuel in the pressure
chamber 66. The pressure chamber has at itsg, in the
injection direction, rear area, which extends
approximately over half the 1length of the pressure
chamber element 60, a larg~r clearance width than at
the front area. The larger clearance width in the rear
area is dimensioned such that the valve body 50 can dip
with its annular web 54 into the pressure chamber 66
with a small amount of play, whereas the clear width of
the front area is dimensioned such that there is
sufficient space only for the area of the valve body 50
which extends forward from the annular web 54 and for a
helical spring 67 which surrounds said area. As a
result, the pressure chamber 66 is of only slightly
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larger design than the space required during the surge
movement of the valve body 50 carried out during the

injection process.

The helical spring 67 is seated with one end on the
inside of the end wall 62 of the pressure chamber
element 60 and bears with its other end against the
valve element 50, and in particular against its annular
web 54, so that it pushes th¢ valve body 50 and the
pressure chamber element §0 apart.

The pressure chamber element 60 is secured axially
toward the front in the injection direction by a .
connecting element 70 which is screwed into the end of
the pressure chamber bore 18 which is open at the
front. The connecting element 70 bounds the position of
the pressure chamber element 60 toward the front in the
axial direction so that the valve body 50 is
prestressed toward the rear by the helical spring 67.
On the cutside, the connecting element is designed with
a mouth 71 for connecting a fuel feed line 72 {Fig. 1).
The connecting element 70 has a bore 73 which is
continuous in the direction of the 1longitudinal axis
and in which a static pressure valve 74 is
accommodated. The static pressure valve is preferably
arranged adjacent to the pressure chamber element 60.

The pressure chamber element 60 is provided on its
outer surface with an annular groove 68 in which a
plastic sealing ring 69 is mounted, said sealing ring
69 sealing the pressure chamber element 60 with respect
to the inner face of the pressure chamber bore 18.

For the supply of fuel, a fuel supply opening 76 is
provided on the pump casing 15 in the area of the
pressure chamber bore 18, so that it can communicate
with the bores 65 in the pressure chamber element 60.
On the outside of the pump casing 15, the fuel supply
opening 76 is surrounded by & socket 77 for a fuel feed
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valve 78 which is screwed into the socket 77. The fuel
feed valve 78 1is designed as a one-way valve with a
valve casing 79. The valve casing 79 has two axially
aligned bores 80, 81, the pump casing-side bore 80
having a larger internal diameter than the bore 81, so
that an annular step, which forms a valve seat 82 for a
sphere 83, is constructed between the two bores. The
sphere 83 is prestressed against the valve seat 82 by a
spring 84 which is supported in the bore 80 in the area
around the fuel feed opening 76 on the pump casing 15,
so that fuel fed under pressure from the outside 1lifts
the sphere 83 from the valve seat 82, so that the fuel

is fed through the bore 80 and the fuel feed opening 76 .

into the pressure chamber bore 18.

A passage extends from the pressure chamber 66 through
the grooves 55 of the valve body 50, the distance
between the valve seat 57 of the delivery plunger pipe
35 and the rear end face 52 of the valve body 50 and
the passage space 36 of the delivery plunger pipe 35 as
far as the blind hole 43 of the closure plug 26. The
blind hole or blind bore 43 is arranged running in the
direction of the longitiddinal axis and opens into the
armsture space 23, the blind hole 43 extending over
approximately two-thirds to three-quarters of the
length of the closure plug 26. From the rear area of
the blind hole 43, one, preferably two or more long
bores 88 extend to the peripheral area 89 of the front
end face 25 of the c¢losure plug 26, so that a
communicating connection is produced between the
armature space 23 and the blind hole 43.

An outwardly leading bore 90 1is provided, as fuel
discharge opening, at the periphery area of the first
annular step. The bore 90 is extended on the outside
through a connecting element 91 for connection to a
fuel return line 92 (Fig. 1).
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The cylindrical closure plug 26 has, on its outer face,
a circumferential, outwardly protruding annular web 93.
The annular web 93 serves, inter alia, also for axially
securing a locking ring 94 which engages around the
outside of the pump casing 15 or a coil casing cylinder
95 which is arranged directly adjoining the locking
ring 94. The locking ring 94 forms, in cross section,
two limbs 96, 97 which are arranged at right angles to
one another, the one 1limb 96 bearing against the
outside of the pump casing 15 and the other limb 97
protruding outward and bearing against the coil casing
cylinder. The coil casing cylinder 95 is composed of a
cylinder wall 98 and of a cylinder base 99 which is .
joined laterally to the cylinder wall 98 pointing
inward and has a hole so that the coil casing cylinder
95 is fitted onto the coil casing 15 from the rear with
the cylinder base 99 pointing toward the rear, until
the cylinder wall 98 strikes against a casing wall 100
which protrudes perpendicularly outward from the coil
cas 'ng 15, and thus bounds an annular chamber 101 with
approximately rectangular cross section for holding a
coil 102.

The coil casing cylinder 95 and the locking ring 94 are
thus clamped in between the casing wall 100 and the
annular web 93 of the closure plug 26 and secured in
their axial position. The limb 96 of the locking ring
94 is chamfered at the inner edge of its end face, a
sealing ring 103, such as an O ring, for example, being
clamped in between the chamfer formed in said end face
and the annular web 93.

The coil 102 is approximately rectangular in cross
section and cast in a supporting element cylinder 104,
with an approximately U-shaped cross section, by means
of epoxy resin, so that the coil 102 and the supporting
element cylinder 104 form a single-component coil
module. The supporting element cylinder 104 has a
cylinder wall 165 and two side walls 106, 107, which
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protrude radially from the cylinder wall 105 and bound
the space for the coil 102, the cylinder wall 105
extending out laterally over the rear side wall 106, so
that its end face 108, the end face 109 of the side
walls 106, 107 and the inner faces of the cylinder wall
106 and the front side wall 107 bear in the annular
chamber 101 in a positively locking fashion.

In the area of the pump casing 15, which is arranged
between the coil 102 and the armature space 23, a
material 110 with a low magnetic permeability, for
example copper, aluminum, stainless steel, is provided
in order to avoid magnetic short-circuiting between the

coil 102 and the armature 24.

A second exemplary embodiment of the injection pump
according to the invention is illustrated in Fig. 5.

The reciprocating plunger pump 1 in accordance with the
second exemplary embodiment has essentially the same
design as the reciprocating plunger pump 1 described

above, so that components with an identical spatial

shape and identical function are distinguished with the
sane reference symbols.

The reciprocating plunger pump 1 in accordance with the
second exemplary embodiment is of shorter design in its
longitudinal extent than the reciprocating plunger pump
in accordance with the first exemplary embodiment, the
shortening being achieved essentially by using a sphere
50a as valve body. The annular web 41 of the guide pipe
40 forms, in the position of rest, an abutment for the
sphere 50a, so that the latter cannot be displaced
further toward the rear. The annular web 41 is designed
with an annular sphere seat 41 which is matched to the
spherical shape, so that in certain areas the sphere
50a bears against the annular web 41 in a positively
locking fashion.
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The sphere 50a has a smooth surface, for which reason
grooves 41b are provided in the sphere seat 41la, said
grooves 41lb connecting the pressure chamber 66 to the
gap between the valve seat 57 of the delivery plunger
pipe 35 and the surface of the sphere 50a if the latter
is arranged at a distance from the wvalve seat 57. The
provision of the grooves 41b enables the pressure

chamber 66 to be scavenged.

The closure plug 26a of this exemplary embodiment has a
central, first bore 120 which extends from the front
end face 25 and in which the delivery plunger pipe 35
is guided and which corresponds to the blind hole 43 of .
the closure plug 26 of the first exemplary embodiment.
The first bore 120 opens into a second bore 121 of the
closure plug 26a. The bores 120, 121 are arranged
concentrically with respect to the longitudinal axis 19
of the pump casing 15 and/or of the closure plug 26a.
The second bore 121 extends as far as the rear end face
122 of the closure plug 26a and is provided with an
inner thread for receiving a connecting element 9%21ia for
connecting a fuel return line 92. In the home position,
the flow path for scavenging the delivery plunger pipe
35 extends from the fuel feed valve 78 into the
pressure chamber 66 through the grooves 41b into the
gap between the valve seat 57 and the sphere 50a and
through the passage space 36 of the delivery plunger
pipe 35 into the bore 121 and/or through the connecting
element 91la into the fuel return line 92. This flow
path thus does not flow through the armature space 23.

In order to scavenge the armature space 23, a
transverse flow path is provided which has a transverse
flow bore 125 which extends between the bore 81 of the
valve casing 79 and the armature space 23 and connects
the latter to one another. The bore 81 of the wvalve
casing 79 lies outside the fuel feed valve 78, s0 that
the supplied fuel is passed directly into the armature
space 23 without any constriction points. The fuel thus
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flows from the armature space 23 through the bores 88
into closure plugs 26a in the second bore 121 in which
tkhe connecting element 9l1a is seated, and through the
connecting element 9l1la into the fuel return 1line 92.
The transverse flow path thus forms a type of bypass
for the flow path through the passage space 36 of the
delivery plunger pipe 35.

When the production of heat in the armature space 23 is
strong, the transverse flow path is advantageous, since
the armature space 23 is scavenged with cool fuel, the
scavenging of the armature space 23 being carried out
with a high throughput volume since the transverse flow .
path does not have any constriction points, for example
valve passages oOr groove passages which would impede
the flow.

The provision of the transverse flow path perwmits the
armature space 23 to be scavenged without an additional
fuel pump applying an admission pressure to the
supplied fuel, since, owing to the suction effect of
the reciprocating plunger pump 1, fuel is also fed into
the transverse flow path.

In specific applications, in particular when there is a
low production of heat, it may be expedient to make the
armature space 23 dry in order to keep the armature 24
as freely moving as possible. To this end, neither the
transverse flow bore 125 nor the bores 88 are provided
in the closure plug 26a, so that the armature space 23
is separated from the flow path.

The method of operation of the injection device
according to the invention 1is explained below with
reference to the first exemplary embudiment of the
invention.

If the flow is interrupted by the coil 102, the
armature 24 1is pressed by the helical spring 38
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rearward against the closure plug 26 against which it
bears with its rear end face 49. This 1is the home
position of the armature 24, in which position the
delivery plunger pipe 35 1is arranged with its wvalve
seat 57 spaced apart from the rear end face 52 of the
valve body 50 by a distance S,.

In this home position, a fuel which is at an admission
pressure is fed from the fuel tank 111 through the fuel
feed@ valve 78 into the pressure chamber 66 by means of
a fuel pump 112 and a fuel feed 1line 113. The fuel
flows from the pressure chamber 66 through the grooves
55 provided in the outer area of the valve body 50 .
through the guide pipe 40 into the gap between the
valve seat 57 of the delivery plunger pipe 35 and the
rear apnd face 52 of the valve body and through the
passage space 36 of the delivery plunger 35 into the
blind hole 43 of the closure plunger 26. The
pressurized fuel flows out of the rear end area of the
blind hole 43 through the bores 88 of the closure plug
26 and floods the armature space, the areas of the
armature space in front of and behind the armature 24
being connected so that they communicate with one
another through the grooves 32 provided in the armature
24, with the result that the entire armature space is
filled with fuel. The fuel is directed back into the
fuel tank 111 through the bore 90 and the connecting
element 91 and through a fuel return line 92.

Thus, in the home position of the delivery plunger
element 44, a flow path for the fuel extends from the
fuel feed valve 78 via the pressure chamber 66, the
passage space 36 of the delivery plunger 35, the blind
hole 43 and the bore 88 in the closure plug 26, the
armature space 23 and the bore 90 with the connecting
element 91, so that fuel is fed continuously and
scavenged through the passage, the pressure chamber
always being supplied and flooded with fresh, cool fuel
directly from the fuel tank 111.
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The admission pressure generated by the fuel pump 112
is greater than the pressure drop produced in the flow
path, so that a continuous scavenging of the
reciprocating plunger pump 1 is ensured and is lower
than the gate pressure of the static pressure valve 74,
so that in the home position of the delivery plunger
element 44 no fuel is fed into the combustion space 4.

If the coil 102 is excited by applying an electric
current, the armature 24 is moved forward in the surge
or injection direction by the magnetic field thus
generated. During a pretravel over the 1length s,
(corresponds to the distance between the valve seat 57 .
of the delivery plunger pipe 35 and the rear end face
52 of the valve body 50 in the home position), only the
spring force of the spring 38 counteracts the movement
of the armature 24 and the delivery plunger pipe 35
connected thereto in a frictionally locking fashion.
The spring force of the spring 38 is designed to be so
weak that the armature 24 is moved wvirtually without
resistance but nevertheless is sufficient for returning
the armature 24 into its home position. The armature 24
“floats” in the pressure space 23 filled with fuel, the
fuel being able to flow to and fro in the desired way
in front of and behind the armature 24 in the armature
space 23, so that no pressure counteracting the
armature 24 is built up. The delivery plunger element
44, comprising armature 24 and the delivery plunger
pipe 35, is thus continuously accelerated and stores
kinetic energy.

At the end of the pretravel, the delivery plunger
element 44 impacts, with the valve seat 57, against the
rear end face 52 of the valve body 50, so that the
latter is suddenly pressed forward. Since the delivery
plunger pipe 35 then bears with its wvalve seat 57
against thé rear end face 52 of the valve body 50, the
flow path from the pressure chamber to the passage
space 36 of the delivery plunger pipe 35 is interrupted
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so that the fuel can no longer escape to the rear from
the pressure chamber 66. The fuel is thus displaced
through the pretravel movement of the valve body 50 in
the pressure chamber 66, said fuel being pressurized.
The fuel feed valve 78 is now closed, since a pressure
builGs up in the pressure chamber and in the bore 80 of
the fuel feed valve 78 which is greater than the
pressure with which the fuel is fed by the fuel pump.
Starting from a predetermined pressure, the static
pressure valve 74 then opens, so that the fuel located
in the feed line between the injection nozzle 2 and the
reciprocating plunger pump 1 1is compressed to a
predetermined pressure which is, for example, 60 bar .
and is determined by the gate pressure of the injection
nozzle 2. When the delivery plunger 44 impacts, the
energy stored in the movement of the delivery plunger
element 1is thus suddenly transmitted to the fuel
located in the pressure chamber 66.

The injection nozzle 2 sprays the fuel directly into
the cylinder 5 of the internal combustion engine, the
fuel being finely atomized by the nozzle 2 owing to the
high pressure which is achieved with the injection

device according to the invention.

The static pressure valve 74 is a non-return valve,
such non-return valves conventionally having a bore in
a valve sgeat against which a rigid valve body is
pressed by a spring. The conventional static pressure
valves 74 Close off the inflow line into the fuel feed
line 72 very quickly and reliably. In such cases, a
static pressure, which is often only slightly less than
the opening pressure of the injection nozzle 2, remains
in the fuel feed line 72.

As a result of temperature fluctuations, the pressure
in the fuel feed 1line 72 can change, so that the
injection nozzle opens and fuel enters the combustion
space at a predeterminable time, as a tresult of which
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the pollutant values in the emissions are considerably

increased.

On the other hand, the static pressure valve 74 in the
fuel feed line 72 is intended to maintain a specific
permanent pressure level of approximately 5 to 10 bar
in order to prevent the formation of vapor bubbles.

For this reason, a further object of the invention is
to provide a static pressure valve which excludes the
possibility of fuel wunintentionally entering the
combustion space and, in particular, also prevents the
formation of wvapor bubbles.

The object is achieved by means of a static pressure
valve having the features of claim 17. Here, the inflow
line to tke fuel feed line is closed off quickly and
reliably, and in the fuel feed line a static pressure
is brought about whic.. assumes a level which is
significantly below the gate pressure of the injection
nozzle and above the level necessary to avoid the
formation of wvapor bubbles.

The static pressure valve 74 according to the invention
has, as valve body, a flat, elastic diaphragm 200 which
is pressed against a valve seat device 201 by a spring
202 (Fig. 6).

In the opened position of the static pressure valve 74,
fuel is fed under high pressure in the direction of the
injection nozzle 2 from the outside of the static
pressure valve or the pressure chamber 66, the
diaphragm 200 being lifted off the valve seat 201. In
the process, the same pressure ig established on both
sides of the diaphragm 200, so that the pressure
present on the two flat sides of the diaphragm 200 is
in equilibrium. In this context, the diaphragm assumes
a planar shape.
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If the pressure from the outside of the static pressure
valve decreases, the spring 202 presses the diaphragm
200 onto the valve seat 201, the static pressure valve
being closed at a predetermined closing pressure. If
the pressure on the outside of the static pressure
valve decreases further, the diaphragm 200 is curved
outward toward the pressure chamber 66 by the pressure
prevailing on the spring side, so that the fuel in the
fuel feed line 72 can expand or spread out somewhat, as
a result of which its pressure level is reduced. Thus,
the provision of the elastic diaphragm 200 enables a
further pressure drop below the closing pressure of the-
static pressure valve 74 after the static pressure .
valve 74 closes. In additiocn, pressure fluctuations
occurring in the fuel feed line 72 are compensated by
the elasticity of the diaphragm 200, so that an
unintentional increase in pressure in the fuel feed
line 72, and thus unintentional opening of the

injection nozzle, are avoided.

Preferably, the static pressure valve 74 is designed in
such a way that the spring 202 moves the diaphragm 200
into an area which lies axially within the support of
the diaphragm 200 onto [sic] the valve seat 201, so
that the diaphragm 200 is always c¢urved by the spring
effect of the spring 202 on the valve seat 201.

The diaphragm 200 c¢an be designed from rubber or metal,
a rubber diaphragm being expediently surrounded by a
metal frame which stiffens the diaphragm.
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CLAIMS DEFINED IN THE INVENTION ARE AS FOLLOWS:

1. A fuel injection device which operates according to the solid-state
energy storage principle and is designed as reciprocating plunger pump
S having a pump casing (15) in which a delivery plunger element (44) is

arranged which, during an acceleration phase which is virtually without
resistance, stores kinetic energy which is suddenly transmitted to fuel located
in a pressure chamber (66), so that a pressure surge is generated for spraying
fuel through an injection nozzle device, the means interrupting the

10 acceleration phase which is without resistance being a valve which comprises
a value body (50) and a valve seat (57) formed on the delivery plunger
element (44), and closes the pressure chamber (66) in order to generate the
pressure surge, as a result of which the kinetic energy of the delivery plunger
element (44) is transmitted to the fuel enciosed in the pressure chamber (66),

15 the valve seat (57) and the valve body (50) being arranged at the end (45) of
the delivery plunger elemerit (44) lying at the front in the injection direction, so
that the pressure chamber (66} is designed so as to be spatially separated
from the delivery plunger element (44), wherein the pressure chamber (66) is
provided with a fuel feed opening (76), leading directly to the outside from the

20 pump casing (15), for feeding fuel, the fuel feed opening (76) being connected
to a fuel feed line (113) so that fresh, in particular pressurised fuel, is fed to the
pressure chamber (66).

.
-
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“teunt 2. The fuel injection device as claimed in claim 1, wherein the fuel feed
R opening (76) is arranged on a pump casing (15) surrounding the pressure
25 chamber (66).
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3. Fuel injection device according to claim 1 and/or 2, wherein the fuel
injection device is designed as a electromagnetically activated reciprocating
plunger pump (1) with a magnetie coil (102) and the delivery plunger element
(44) driven by the coil (102), the delivery plunger element (44) having an
approximately cylindrical armature (24) and an elongated delivery plunger
pipe (35), the ends (45, 46) of the delivery plunger pipe (35) extending
beyond the armature (24) in the direction of the longitudinal axis and each
being mounted in recesses in a positively locking fashion and so as to be
displaceable in the direction of the longitudinal axis.

4, The fuel injection device as claimed in claim 3, wherein the delivery
plunger pipe (35) is connected to the armature (24) in a frictionally locking
fashion, the valve seat (57) being arranged at the front end (45) of the delivery
plunger pipe (35).

5. The fuel injection device as claimed in claim 4, wherein the valve
body (50) is an elongated, essentially cylindricai solid body which is mounted
so as to be axially displaceable in a guide pipe (40), the valve body (50) being
provided on its circumference with grooves (55) which run in the longitudinal
direction and which form a passage from the pressure chamber into a
passage space (36) within the delivery plunger pipe (35), the passage being
blocked when the delivery plunger pipe (35) bears, with its valve seat (57),
against the valve body (50), as a result of which the p#essure chamber (66) is
closed.

6. The fuel injection device as claimed in claim 4, wherein the valve
body is a sphere (50a), a sphere seat (41a) being provided which forms a
abutment for the sphere (50a) so that it cannot be displaced further to the rear,
and the sphere seat (41a) has at least one groove (41b) which forms a
passage from one of the pressure chambers (66) into a pressure space (36)
within the delivery plunger pipe (35), the passage being blocked when the
valve seat (57) bears against the valve body (50), as a result of which the
pressure chamber (66) is closed.
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7. The fuel injection device as claimed in one or more of claims 3 to 6,
wherein the approximately cylindrical armature (24) has an, in the injection
direction, front end face (28) and a rear end face (28) and on outer face (30),
and a conical face (31) running on the outside from the rear to the front from
the rear end face (28) approximately as far as the longitudinal centre of the
armature (24).

8. The fuel injection device as claimed in one or more of claims 3 to 7,
wherein the reciprocating plunger pump (1) has a pump casing (15) with an
armature bore (16) in which an armature space (23) is bounded by the
armature bore (16) toward the rear, in the injection direction, by a closure plug
(26, 26a) and toward the front, in the injection direction, by a first annular step
(21), in which armature space (23) the armature (24) is moved to and fro by
means of a magnetic coil (102) and a spring (38) which acts on the armature
(24) in the direction of the longitudinal axis, the armature (24) being formed
with at least two grooves (32) on its outer area, said grooves (32) running as
far as possible over the circumference in the direction of the longitudinal axis,
as far as possible in a symmetrical distribution.

9. The fuel injection device as claimed in claim 8, wherein the armature
(24) assumes a home state as a result of the spring effect of the spring (38)
when the coil (102) is de-energised, and, in this home state, a continuos flow
path for supplied, in particular pressurised, fuel is formed from the pressure
chamber (66) through the grooves (55) of the valve body (50) and the
passage space (36) of the delivery plunger pipe (35) and through a blind hole
(43) and/or one or more bores (88) in the closure plug (26).

10. The fuel injection device as claimed in claim 9, wherein the armature
space (23) is connected to a fuel return line (92) via a bore (90) which leads to
the outside, and a connecting element (91).

11. The fuel injection device as claimed in claim 8 or claim 8 and claim 9
and/or 10, wherein the closure plug (26a) is provided with a continuos bore
with which fuetl is led off from the fuel injection device into the fuel return line
92).
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12. The fuel injection device as claimed in claim 11, wherein a
transverse flow bore (125) is provided, through which fuel can be fed directly
to the armature space (23), and the closure plug (26a) has bores (88) which
connect the armature space (23) to the continuos bore of the ciosure piug
(26a), so that a transverse flow path is formed for scavenging the armature
space (23), which transverse flow path is independent of a passage space
(36) in the delivery plunger element (44).

13. ‘The fuel injection device as claimed in claim 2 or claim 2 (sic) and
one or more of claims 3 to 12, wherein the pressure chamber (66) is bounded
by a static pressure vaive (74), which opens starting from a predetermined
pressure and clears the passage into a fuel feed line (72) to an injection

nozzle (2).

14. The fuel injection device as claimed in one or more of claims 1 to 13,
wherein the pressure chamber (66) is only slightly larger than the space which
is taken up by the surge movement of the valve body (50) which is carried cut

during the injection process.

15. The fuel injection device, in particular as claimed in one of claims 1
to 14, which operates according to the solid-state energy storage principle, a
delivery plunger element (44) being provided, which, during an acceleration
phase which is virtually without resistance, stores kinetic energy which is
suddenly transmitted to a fuel located in a pressure chamber (66), so that a
pressure surge is generated for spraying fuel through an injection nozzle
device, the fuel injection device being designed as an electromagnetically
activated reciprocating plunger pump (1) and the delivery plunger element
(44) comprising an armature (24) and an elongated, approximately cylindrical
pump plunger and/or an elongated delivery plunger pipe (35), which pump
plunger is connected to the armature (24) in a frictionally locking fashion and
extends beyond the armature {24) in the directioit af the longitudinal axis, the
ends (45, 46) of the cylindrical pump plunger and/or oF ¢he delivery plunger
pipe (35) each being guided in recesses in a positively locking fashion.
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16. A use of a fuel injection device as claimed in claims 1 to 15, which
operates according to the solid state energy storage principle in order to inject
fuel into a two stroke internal combustion engine.

17. A fuel injection device according to one or more of claims 1 to 15,
defined by a static pressure valve having a vaive body which is moved
elastically against a valve seat (201) by a spring (202) in the closed state of
the static pressure valve, wherein the valve body is an elastic diaphragm

(200).

18. The fuel injection device as claimed in claim 17, wherein the
diaphragm {200) is in the form of a disc.

19. The fuel injection device as claimed in claim 17 and/or 18, wherein
the diaphragm (200) is composed of a metal platelet.

20. The fuel injection device as claimed in claim 17 and/or 18, wherein
the diaphragm (200) is composed of a rubber disc which is surrounded by a

metal frame.

21. The fuel injection device as claimed in one or more of claims 17 to
20, wherein the spring (202) moves the diaphragm (200) in (sic) an area
which is arranged axially within the valve seat (201).

Dated this 19th day of March 1998
FICHT GmbH & CO KG

By their Patent Attorneys,
COLLISON & CO.
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Abstract

A fuel injection device which operates according to the
solid-state energy storage principle and is designed as
a reciprocating plunger pump with a delivery plunger
element which, during an acceleration phase which is
virtually without resistance, stores kinetic energy
which is suddenly transmitted to fuel 1located in a
pressure chamber, so that a pressure surge is generated
for spraying fuel through an injection nozzle device, °’
the means interrupting the acceleration phase which is
without resistance being a valve which comprises a
valve body and a valve seat formed on the delivery
plunger element, and closes the pressure chamber in
order to generate the pressure surge, as a result of
which the kinetic energy of the delivery plunger
element is transmitted to the fuel enclosed in the
pressure chamber, the valve seat and the valve body
being arranged at the end of the delivery plunger
element which lies at the front in the injection
direction, so that the pressure chamber is designed so
as to be spatially separated from the delivery plunger

element.

(Fig. 5)
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“P* document published prior W the mternational filing date but , , ntheat ; )
latcrmmemomy dm claimed o B &° document member of the same patent family
Date ofmemnlcomplenonofmeamumomlmh ) Date of mailing of the international scarch report’

13 September 1996 17.09 %

Name and nmlmg address of the ISA ' Authonzed officer
Européan Patent Office, P.B. 5818 Patentisan 7
¥§ }22;:: %y:?mmﬁ Ta. 31 851 epo il f
+ epc nl, J 3 1
Fax; { + 31-70) 340-3016 Friden, C
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A. KLASSIFIZIERUNG DES ANMELDUNGSGEGENSTANDES

IPK 6 FO2M51/04 FO2M63/06

Nach der Internationaten Patentklassifikation (IPK) oder nach der nationalen Klassifikation und der [PK

B. RECHERCHIERTE GEBIETE L
Recherchierter Mindestpeiifeoff (Klassifikatonssystem und Klassifikationssymboie )
IPK 6 FO2M

Recherchierte aber nicht zum Mindestpriifstoff gehérende Verdffentlichungen, sowert diese unter die recherchierten Gebiete fallen

Wihrend der internationalen Recherche konsultierte elektromische Datenbank (Namne der Datenbank und evil. verwendete Suchbegnfie)

C. ALS WESENTLICH ANGESEHENE UNTERLAGEN

Kategorie” | Bezeichnung der Verofientlichung, sowert erforderlich unter Anube der in Betracht kommenden Teile Betr. Anspruch e,
1X US,A,5 351 893 (YOUNG) 4.0ktober 1994 1,16
Y siehe Spalte 8, Zeile 4 - Spalte 9, Zeile 3,4,15
59; Abbildungen 1-6
A | 17-19
Y US,A,3 348 489 (MEYER) 24.0ktober 1967 [ 3,4,15

siehe Spalte 2, Zeile 58 - Spalte 3, Zeile
53; Abbildung 5

A DD,A,213 472 (INGENIEURHOCHSCHULE ZWICKAU) « 1,3
- 12.September 1984

siehe Seite 4, letzter Absatz - Seite 5,

Absatz 2; Abbildung 3

e - o -

' D Weitere Verdffenttichimgen nind der Fortsetzung vor Feld € 2u . Siche Aphang Patentfamlic
- * Besondere Kategonen von afigegebenen Verdfferstichun H " *T" Spitere Veroffentlichung, die nach dem mternationalen Anmeldedatum
% Veriffenti m‘:o;\.{v i Stand MT«:ER defini &.er dem Pnonul(.ndam‘r}n veroffentiicht worden st und mat der
A jchung, die den allgemeinen Stand de ert, Anmeldung nicht kollidsert, sondern nur zumVerstindnis des der
aber meht als s bede it ) Erfindung Zugrundeltegenden Prinzips oder der shr Zugrundeliegenden
*E” idlteres Dokument, das jedoch erst Am oder nach dem intemationalen Theorie angegeben 1t k
Anmeldedanizsy veriflenticht worden ist “X* Veroffentlichung von besonderer Bedeutung; che beanspruchte Erfindung]
| *L* Verdflentlichung, die geet ift, einen Priorititanspruch zweifeliaft er-- kann aliem auf_!pjmd dieset Verbffentdichung mchit als new oder auf
schanen zu gsen, Odabe rch die duV«gﬁ‘mﬂWm emer erfindenscher Tatigheit beruhend betrachtet werden
anderen im Recherchenbencht genannten Versifentiichung belegt werden «y- vergrentiichung von besonderer Bedeutung; die beanspruchte Erfindung]
' solk oder die aus cinem snderen besonderen Grund angegeben ist (wie karn nicht als it erfindenscher Tatigkert Berunend bearachist _
susgefiibrt) ) A ) werden, wenn die Veroffentlichung mit eine- oder mehreren anderen
‘0" Verdffentlichung, die sich auf eine mindliche Offenbarung, Veroffentichungen dieser Kawm Vertundung getiracht wird un
" ‘?ne f?:'um e&mkmﬁl‘t\me ode'ti muﬂm Amniﬂm % nach diese Verbindung far enen Fac nahehiegend ist
- Vero! ichung, die vor intermal en Anmeidedatum, . e o " , .
g dem beanspruchten Priorititsdatum veroffentlicht worden it &° Verdffentichurig, dic Mitglied derseiben Patentfarmulie it
' Datumn des Abschiusses der internationaien Recherche Absendedatum des internanonalen Recherchienbenchts
7 13.September 1996 17.08. 96
Name und Postanschnii der Internationale Recherchenbehorde Bevollmichugter Bediensteter
Europdisches Patentamt, P.B. SL18 Pateritisan 2 '
e %vﬁmm* Tie. 31 651 epo
. § ¥ 31 ; 33 s x
€+ 3170 402 epo Friden, C

Fax: ¢+ 31-70) 30:3016

Formbliass PCTASA/NG (Blant 2) (Juk 1983)
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