ABSTRACT HYDRO- PNEUVATI C TENSI ONER W TH FLUI D RETENTI ON DEVI CE A
cylinder accumul ator systemis disclosed. The systemincludes a cylinder
~conprising a cylinder rod, a cylinder barrel coaxial to the cylinder rod, a
cylinder end cap coupled to the cylpRgacd@rrel and the cylinder rod, and a
:cylinder piston assenbly disposed wthin the cylinder barrel. The cylinder
pi ston assenbly further includes a dynam c sealing arrangement, which

conpri ses oneyYipRBPREDMATIE TERIIGNERWITHY FLETH RETENFIONBEVHASE a first

annul ar volune coaxial to the cylinder rod and the cylinder barrel, and a
second vol une di sposed within the cylinder piston assenbly. The systen1also

| ncludes api Sl Bfindlt SRABEGY, BisHACE Pl s kﬁ@m%ﬁﬁ@sda mhwfreo@mu%eat ween a

hydraulic fl ui ocated on afirst side o iston and a gas
| ocat ed owlindes sathadtylindge barel cheigdite tﬂ@ncylumlré r@q; &t @nlﬁl%ﬂr $ad ncm:mm@é tey the

external &Jyghs Qﬁrﬁé add the @ﬁﬁ'ﬂm&@taﬁ’c[ a cﬁmh&%d&fn%&ﬁi’b?y A§FosA idiPthe cAderOne or
more tube” mani fol ds coupling the external high-pressure accunul ator and

| ow pr essharrel. aBksuenlindar @Stqnoasﬁwlb@ﬂhﬂ'd@filqul fgdynamic. segling arrangement, which

comprises one or more dynamic seals. The system further includes a first annular volume
coaxial to the cylinder rod and the cylinder barrel, and a second volume disposed within the
cylinder piston assembly. The system also includes a piston disposed within a bore of the second
volume and between a hydraulic fluid located on a first side of the piston and a gas media
located on a second side of the piston. The system also includes an external high-pressure
accumulator, a low-pressure accumulator, and one or more tube manifolds coupling the external

high-pressure accumulator and low-pressure accumulator to the cylinder.

Fig. 3A - 3C
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