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Abstract (en)
A method of reducing undesired premixed burning in an internal combustion engine includes lifting an injector needle (830) of a fuel injector (720)
a constant low-lift increment (858) from a valve seat (846) of a valve covers orifice (VCO) nozzle (850) having an injection hole (854) opening into
the valve seat (846), and preventing lifting of the needle (830) beyond the low-lift increment (858) for a sufficient interval of time to inject a relatively
small initial fuel charge into the engine from the VCO nozzle, the injection producing a highly atomized, wide-angle spray plume with relatively low
penetration. The interval terminates when lifting forces imposed on the needle overcome holding forces imposed on the needle by a stop plate (620)
which has opposed first and second surfaces exposed to an ambient fluid pressure and to a fluid vapor pressure, respectively. A subsequent step
includes lifting the needle (830) to a higher lift position (858) to inject a main fuel charge into the engine, the main fuel charge being injected as
a relatively narrow jet having high penetration. The stop plate (620) preferably has opposed rough and smooth flat surfaces orientable such that
preventing step will occur when the smooth surface faces downwardly and will not occur when the plate is inverted such that the rough surface faces
downwardly. <IMAGE>

IPC 1-7
F02M 45/08; F02M 57/02; F02M 61/18; F02M 47/02; F02M 59/10

IPC 8 full level
F02M 45/08 (2006.01); F02M 47/00 (2006.01); F02M 47/02 (2006.01); F02M 57/02 (2006.01); F02M 59/10 (2006.01); F02M 61/10 (2006.01);
F02M 61/18 (2006.01); F02M 63/00 (2006.01)

CPC (source: EP)
F02M 45/08 (2013.01); F02M 45/083 (2013.01); F02M 47/027 (2013.01); F02M 57/025 (2013.01); F02M 57/026 (2013.01);
F02M 59/105 (2013.01); F02M 61/18 (2013.01); F02M 63/0068 (2013.01); F02M 63/0015 (2013.01)

Citation (search report)
• [DY] WO 9315310 A1 19930805 - BKM INC [US]
• [Y] GB 2173856 A 19861022 - STEYR DAIMLER PUCH AG
• [A] FR 2191606 A5 19740201 - MOCULLOCH CORP [US]
• [DA] US 4628881 A 19861216 - BECK NIELS J [US], et al

Cited by
EP0826877A3; CN109958564A; FR2871197A1; EP1036932A3; EP0809017A1; US5934571A; CN111990876A; EP1666719A1; EP1338790A1;
CN1097156C; WO2005124144A1; WO2007059906A1; WO0236961A1

Designated contracting state (EPC)
DE FR GB IT

DOCDB simple family (publication)
EP 0641931 A1 19950308; JP H07224736 A 19950822

DOCDB simple family (application)
EP 93307029 A 19930906; JP 24826594 A 19940906

https://worldwide.espacenet.com/patent/search?q=pn%3DEP0641931A1?&section=Biblio&called_by=GPI
https://register.epo.org/application?number=EP93307029&lng=en&tab=main
http://www.wipo.int/ipcpub/?version=19950101&symbol=F02M0045080000&priorityorder=yes&lang=en
http://www.wipo.int/ipcpub/?version=19950101&symbol=F02M0057020000&priorityorder=yes&lang=en
http://www.wipo.int/ipcpub/?version=19950101&symbol=F02M0061180000&priorityorder=yes&lang=en
http://www.wipo.int/ipcpub/?version=19950101&symbol=F02M0047020000&priorityorder=yes&lang=en
http://www.wipo.int/ipcpub/?version=19950101&symbol=F02M0059100000&priorityorder=yes&lang=en
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=F02M0045080000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=F02M0047000000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=F02M0047020000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=F02M0057020000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=F02M0059100000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=F02M0061100000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=F02M0061180000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=F02M0063000000&priorityorder=yes&refresh=page&version=20060101
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=F02M45/08
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=F02M45/083
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=F02M47/027
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=F02M57/025
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=F02M57/026
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=F02M59/105
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=F02M61/18
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=F02M63/0068
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=F02M63/0015

