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Abstract (en)
A double-acting positive displacement pump (10) has the piston rod (42) and piston (22) sized so as to balance the dynamic forces generated in the
pump, resulting in substantially equal output pressure on both the downstroke and upstroke of the pump. <IMAGE>

IPC 1-7
F04B 5/00; F04B 9/12; F04B 11/00

IPC 8 full level
F04B 13/02 (2006.01); F04B 5/02 (2006.01); F04B 9/129 (2006.01); F04B 11/00 (2006.01)

CPC (source: EP)
F04B 5/02 (2013.01); F04B 9/1295 (2013.01); F04B 11/0083 (2013.01)

Citation (search report)
• [A] FR 2161476 A5 19730706 - GRAHAM GEORGE
• [A] FR 2228389 A5 19741129 - HALE JEAN CLAUDE [FR]
• [A] US 3160105 A 19641208 - SHERMAN KENNETH S, et al
• [A] US 4509903 A 19850409 - FRAM JERRY R [US]

Cited by
CN117450040A; EP3021979A4; US10933392B2; USD919208S; US10173232B2; US9421563B2; WO2020126504A1; WO9310352A1

Designated contracting state (EPC)
BE DE FR GB IT LU NL

DOCDB simple family (publication)
EP 0451942 A1 19911016; CA 2037591 A1 19911012; JP H04228881 A 19920818

DOCDB simple family (application)
EP 91301762 A 19910304; CA 2037591 A 19910305; JP 6992991 A 19910402

https://worldwide.espacenet.com/patent/search?q=pn%3DEP0451942A1?&section=Biblio&called_by=GPI
https://register.epo.org/application?number=EP91301762&lng=en&tab=main
http://www.wipo.int/ipcpub/?version=20000101&symbol=F04B0005000000&priorityorder=yes&lang=en
http://www.wipo.int/ipcpub/?version=20000101&symbol=F04B0009120000&priorityorder=yes&lang=en
http://www.wipo.int/ipcpub/?version=20000101&symbol=F04B0011000000&priorityorder=yes&lang=en
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=F04B0013020000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=F04B0005020000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=F04B0009129000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=F04B0011000000&priorityorder=yes&refresh=page&version=20060101
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=F04B5/02
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=F04B9/1295
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=F04B11/0083

