2056614 - 1- "Eydraulic cyLinder assenbly This invention relates to pi ston
cyl inger” arrange- ment s, such as dashpots, shock absorbers, hydraulic
actUators~and the like. 5 I'n the typical hydraulic actuator or
danper a piston sliddes within a cylinder which is filled with a 235@8\/\"}@
such:an~arrangenent is utilized, as a ashpot or shock absorber,

exanph&” the piston may be fltted with-small orifices or passages through
which the fluid 10 flows so-as to allow the piston to nove within the
cylinder at a controlled raﬁgdgghgﬁ@iggglgﬂéyuéggémﬁifﬁe of the fluid '
through the orifices. In thiS way conty anpi ng of an object
connected t-0 the piston through a plston rod is achieved. For 15 reliable

operation -the pi ston mggtsbe, ¢! ﬁghgheggl qgg;%ﬁ§udﬁ%€éﬁjé?f§n&gi %% and

the fluid should be substantla ree o any al since

alter the flow raPeEfroBBRht AE @ﬁﬁhp@%raﬁ@qq]msiqﬁQMUdmlpl’s@on
movenent and danpaeguagéfgnanahtﬁequkels al so true-for hydraulic actuators
because any in the ease the WBX|nun1atta|nabIe fluid

:
pressuri zat i n and thugndE%?eﬁgélFﬁi hydgaudicpamtuahar Qutdanrgh|§ piston
because air is cosb1695|biEhlmharegilhherfh%h&hﬁi%emiliédlﬂitﬁmﬁ £28id.

In many hydrauli I nde arrang enents may, gr adual | eak out of
the cylinder, esgvg%i\'/ljél PV Befhedh ?ﬂgeﬁ‘FE%:or’rsrbl% g‘rﬁf%he FHA hpogar
reason is that t heheell absasberpn foadezbmpdar, aheé Ppistain mayuhe fimoedh
which the fluid p eal.s. an the | ston
rod, as a result. T* %ﬁalgaﬁgggi égkoP E %%g%%yﬁ4%§%é% qaéhs %ﬁ@ %
be conpl etel}0i mEkees $@ asutd ahlowghbet piistosnttio @\mgatﬁlmment
within the cylindey:iddér USEVENCOREEBLLER FRY e @3%drmined by the flow rate

of the fluid through the orifices. 1In this way

controlled motion or damping of an object connected Eo
the piston through a piston rod is achieved. For

15 reliable operation the piston must be completely immersed
in fluid at all times, and the fluid should be
-substahtiaily free of any air bubbles, since they can
alter the flow rate through the orifices and thﬁs
produce uneven piston movement and damping action. This

20 is also true for hydraulic actuators because any air in

' the fluid may decrease the maximum attainable fluid
pressurization and thus decrease the actuator power out-

. put, mainly because air is compressible, whereas the
fluid essentially is not.

25 | In many hydrauiic cylinder arrangéments_the fluid
may gradually leak out of the cylinder, especially
between the piston rod and the rod seals. The reason is
that the seals suétain gradual wear and a small space,
through which the fluid may leak, may develop between

30 the seals and the piston rod, as a result. If fluid
does leak from the cylinder, the piston may not be
completely 1mmersed in fluid throughout its entire
'range of movement within the cylinder, and uneven

operation may result.

G



72?.Che prior art effortﬁto all'eviate this problemfocuses on the use of.

. two tandem piston rod seal’s. These are disposed in a chanber to which tehe

'd is supplied froma separate external reservoir in order to keep the ¥
er seal, which is closest to the piston, well lubricated-at all tines in
der to reduce its wear. Should this inner seal | eak, fluid may enter.the

_ i'nder fromthe reservoir on st?on depressurlzatlon strokes or if.

| eak fromthe cylinder, into the reserv0|r on 10  pressurization strokes
The outer seal serves to prevent Ieaka n1the reservoir to the outside,
but if it |eaks, %Hrés%?v%’{? SFFPTE ?VH'E’E':S ?”1511 REAR}PRase air
will enter tf@ﬁ:t:@,ésl e rche huse WHE | msuwnaaﬁr paehtoﬁ acd SexlassiThedor 15
extending c I|n er tln life.. they do, no JQarate the basj robl em
of fluid Io %ﬁFFﬁP [ %@@?ﬂﬁr§°|¥hécb'§g§b tﬁﬁu ?3%#+%§erv0|r
nmay enpty cimphetaelsye,parmt& epemat regervedrt dnene:dlee: tdoatkessfeothe e 1 Ui d
suppl yei s I'n r _ I S. bJect of the
present i n\r/rgnﬁ%oyn%%%lt ov;mﬂ ?_ss é/g"]é -re?|8|-th k’ﬂ'tlsgr adl |vj§10yl i nder
arrangenent1uhrpﬂem@dw§tfaiﬁthm¢%'i@ grderdtOf@edusﬁomns<we%mnval of any
air in the @x&bmﬁertharsr q*}&?éierﬁeaptféakgreiﬁiaeaa&e@we%st%'r'za_ cy D dele

preventing external fluid | eakage from I'i ndér and provi di’ng
cont i nuous SFC@F'O#hgeaqeaqmze@t%rplﬁoacéepaaﬁégrmaﬁlﬂﬁ!e Shide or

i nvention tRher aal SlléraQtVlﬂiQﬁn Hhy depiihdesy| LAder tﬁ%SQ@%'e\tmrﬁ),“cﬁi ng a
fluid fillable c havi ng .uj e dlo I tions, upper
Flui d iBser BEPASFaFOEI PP SR uols PAFEF: PR laRE T a%ous 1SS
reservoir dﬂeakagé EmmmﬂﬂhéPneéewwmlnatblthenou&sﬁaetomuﬂ|uﬁﬂﬂw dlsposed
in said cyl [ an havi n connect £ t he eto m u [, Pi.StQ d

passes throgﬁﬁl §4i & pﬁ&s%r?]ﬁl gn%mg ¥du ggg‘é'r’ ﬁé’sé’?‘\fb&f aar"n%eout
“of the asseaﬁkywlial@mmeﬂ(hheﬂcxﬂinﬁeng connected thereto a Iomer pi ston
rod which -

Thus while such approaches are successful for

15 extending cylinder operating life, they do not ameliorate
the basic problem of fluid loss. Furthermore, since
there is a'posSibility that the reservoir mey-empty
completely, maintenance is required to ensure that
adequate fluid supply is maintained in the reservoir at

20 all times. '

An object of the present 1nventlon is to nrovide a
self-refllllng hydraulic cyllnder arrangement. A preferred
feature is to provide for automatic removal of any air
in the cylinder arrangement. Other preferred features

25 include preventing external fluid leakage from the
_cylinder'and providing continudus'piston seal'lubricetion.
In accordance with the present invention there is
- provided a hydraulic cyllnder assembly comprlslng a
 £luid flllable cylinder hav1ng upper and lower partltlons,
30 an upper fluid reservoir dlsposed above the upper
partition and a lower fluld_reserv01r-dlsposed beneath
lthe lower partition, a piston slidably disposed in said
cylinder and having connected thereto an upper piston
rod which passes through said upper partltlon and said
35 upper reservoir and out of the assembly, said plston
also having connected thereto a_lower'piston rod which



- 3- passes t hrough said |ower partition and term nates in the |ower fluid
rese Tv-0|r each partition being formed with an unval ved weep bore which
fluidl'y comunicates the cylinder with a condui t which is connected between
the 5 Iovver and upper fluid reservoirs to allowreturn of fluid to the

chanber™Fn the static condition. In a preferr&d enbodi ment the upper piston -

rod pasSes out'-of the upper reservoir through an aperture in a wall

t hereof which is sto od cross n

wher eby the upper gé%%%%%o#lﬁlr‘?%g@e%%%% % F%ﬁ? £§8“tﬁ3§ 5ﬁ§méf‘f3%53bﬂf’e§he
inthe fluid rise themefb@n@nnleselsmym rea«z\heperthe;zoaubemngl €akmgdvedtht o
t he atm)sphere ton I s used np fluid between the

| ower reservoir § ‘# "fsibl SIT +f£l¥L5‘:‘P’HWrb¥%%§%$et%¢de of
t he pj ston chanbercxds.rtdee: pucj:th)ra rn’omis.u.ﬂ %ﬁ?ﬁrdmrcdméélﬂé&l%’e@@é@x etigdy
filled at all" &i mgs

edb thelower on rod variably
ext endi ng int ogt he: ovver resuZ)rpvm l%e%e%ecfevoc]ersb cfr?ehp%'éllﬁwrbfo he
pi ston. 20 Faig ﬁ%ﬁh&)@@ﬁhﬂﬁjlm the csfi&tad averdirteisat voi ' punps
fluid into the upper r he d|s ement _in th
reservoir increases on wn\(/)% dié4§5?% %?/ HagR %I% nu?ﬂ‘éer;é?gﬂnnﬁ?gsplaﬁses
the opposite dire@utornf Lﬂjmrttppememaselsvcmﬁ&hm@hlm apertspeatanenivaill

the | ower reservoighaldh ¢ thﬂqi ovver :.féé){@f hg, UPPes Eﬁg‘f 1}/}% ﬁ)#%'&gntpﬁﬁl QYL

reserv0|r In this vva eservolr 1s co
fluid at all %Prre§%¥c+°trhévh§éfaﬂb>bé%hﬁemam nwvmezsexs/ovenm theambient,

chanmber, like the s&%'ha&eta\fﬁﬁ%ﬂﬂq%%lwq rtﬁ'@rf/ {d aflsd h@oct}f'ﬁé'bgécohé

i mersed in fluid at all tinmes, thereby s ficant reducing Its wear
extending its usabBSeEvVRd X - where they automatlcally vent to the atmosphere.

Movement of the piston is used to pump fluid between .
-the lower reservoir and the upper reservoir to fill the -
15. low pressure side of the piston chamber as the piston
moves; the chamber is thereby.completely filled at all
times. This is achieved by the lower piston rod variably
extending into the lower reservoir in dependence on the
position of the piston.
20 The piston rod extending into the lower
reservoir pumps fluid into the upper reservoir
when the rod displacement in the lower reservoir

increases on downward . piston movement; when the plston
moves in the opposite direction, upward there is a
25 reduction in displacement in the lower reservoir and
. fluid flows from the upper resefvoir into the_ lower
reservqir. In this way, the lower reservoir is completely
filled with fluid at all times and the seal between the
-lower reservoir and the chamber, like the seal between the
. 30 upper reservoir and the ‘chamber, is immersed in fluid at
all timgs, thereby significantly reducing its wear and
extending its usable life.



In order that the invention may be readily under- stood an enbodinent’ﬂ
thereof will now be described by way of exanple with reference to the .

-~ acconpanying drawi ng which shows a cross section of a shock absorber

enpodyi ng 5 the present invention. A vertically oriented,
¢ efilling shock absorber or snubbing apparatus | . enbodylng t he pﬁesent
ionis illustrated in thed4drawing. In the apparatus.10 a pisto
sTidably disposed in a cylinder 14. The 10 piston.is attached to a
pi ston rod 16 and slides |n a piston-chanber 18. The chanber is conpl etely

- filled-wth a fluid (i.e. hydraullc f|UId) The cylinder contains a main

fluid reservoir 22, which is located at its’ |owest point, and a secondary
reservoir 24, which i's |located at 15 t he opposite end, the highest poi nt .
The main reservoirg b%dé%ﬂ@ﬁﬂé”ﬁhé'iﬂ@éhﬂ&éﬁ &5 | Wb dary
reservoir is partially filled. The secondary reservaoir |s vente ‘to the
ambi ent or §F épﬁ&r@ qﬁ&%ﬂ¥(ﬁ ereof wilkpaey benflesgadbers hyoowmed

around the pEstaampae h&tﬁTm%ﬂﬁﬁéﬂHbJéblfﬁéuﬂééoﬁpaﬁ ﬁ@ araRATRAges or
ori-fi ces 28V§nd t hese accommodat e flyld f om1t ﬁg B pi ston at a
v

control | ed YREER fAGVFeP G OFTP Tt iqHIP 5°69F§b@“9ﬂﬁ$gﬁbmn)
whi chSmay. btheopreseat tinviemtiraad. The size of the orifices determnes the

flow rate which dge i n he_object. I n sone,
i nst ances t he pagsggéghggél%gﬁﬁggﬂﬁaé%] ?f€a¥€g #g nﬁrﬁbP&FnijOfber
unldlrectloﬂnlSpubb@ngnB@@wsmwus1hOuBmhbdyrm@ﬂbhe présehtaingenaigmnent
exists in SBQCEISQ%EE:Q‘EEE il RS e v&r qexanﬂl1 ethé”a%? Stﬁ vihges the

plston is powered I n one directlon, ftTng an O In the

opposi te leééFPBnl?l disd spiéablive d@meﬂ aimeal evilingdepi §14@n The hol d t he

Arlpm

obj ecioi N phasonHR¥EYBEachkd oS al istUESSAU el@X&ﬁ&d§1§a€§r taig |evel,

the check Vakgegnoggamber 18. The chamber is completely filled with
a fluid (i.e. hydraulic fluid). The cylinder contains a.
main fluid reservoir 22, which is located at its3lowest
point, and a secondary reservoir 24, which is located at

15 the opposite end, the highest point. ' The main reservoir
is completely filled with £luid while the secondéry
reservoir is partially filled. The secondary reservoir
is vented to the ambient or atmosphere by means of a



to allévxgthe fluid to flow through the piston, which then noves at a
controlled rate in the cyllnder thereby providing shock absorption. The
end 30 of- the piston rod 16 is located in the 20 main fluid reservoir 22..
As the piston 12 noves downward, the resultant fluid displacenment produced
by the venment of the end 30 in the main reservoir forces fluid to the
secoduafy reservoir 24 through a=fPuird supply line 32, thus raising the
fluid level in the secondary reservoir. 25 At the sane time fluid from
the main reservoir is punped through_ the 1ine 32 to pistaon rod seals 34,36
whi ch are ther efRatibryent ctPaqhe?bpherated agaupde PIHHPs dRFerf- i n

the secondary reservomfef ﬂ@téleamlﬂﬂcmaebowehuﬁ%& %&'iay déglige zes
wear on the | ower , ereb ni ficantly exten s life;

B 50 Lessons ¢ hOTISGdR 148 PiRatioRe FROPERSRRER) FStn At (Cisb thie
clogged, in V\,hOIpEi.SZtron ratpaa:tcoﬂwrebneaeﬁatenlhheraee:orward;ampew \emufb
whereas the | o seal rey n e, fr he pi sto 8.

fluid pr_es;%ure movzﬁlq 1? epcf)er s%%t% )7 s§ lf:h m@&a%ﬁ %31 étcﬁufl'

- 6- significantnmditu&hnsﬁxze|Qfpuhéedruﬁ;cebedetemminbs ﬁhﬁcfmmessUKe on

this seal may bg, diu?i e@@ﬁ&q&éﬂﬁ EBkEeSS%n%dp%t 'tfrHal E&gl%ct

conductive to Ie age to nuai ain it In _
oper ati ng condi thiforEPra ¥H$t4¢¢ﬁ§ ?heaﬂaéﬁﬁgﬁﬁ meyncengieia ﬁh@hﬁﬁkﬂﬁ4¥¥e

for |eakage int@&dhgRRe Qﬂﬂﬁ%)ﬁﬁf&fﬁ‘é‘@tioﬁ&@%Egﬁoﬁeﬁb%heﬁ(y tz.'nOH:hjé3 since
such Ieaka Wil | decrease the essurization on an_up.stroke.

:
However , i ChaTeY -0 aISREN (ﬁﬁnﬁ§rg ngemeRt LHLsES 1y SHOFK: ARFCTBATS T he

fluid ci rcul at I]g.ﬁﬁé&tﬁnﬁld eX@iEPe . IZSnnﬁhehéSBevh:le@%e,th%npl%ﬂﬂh lizakage
will sinply produce %ﬁglse n the fluid he secoggggy re ervalr
r

The ="r ebetvor ¢ B4Rk Sh iR Grectbfectah LAESAGH S

the opposite direction fluid pressure is maintained on
'the.piston, to hold the object in place. However, if this
15 pressure exceeds -a certain level, the check valves open
to allow the fluid to flow through the piston, which then
moves at a controlled rate in the cylinder, thereby
prov1d1ng shock absorption. -- - : .
The end 30 of the piston rod 16 is located in the
20 main fluid reservoir 22. As the piston 12 moves downward,
the resultant fluid displacement produced by the movement
! : of the end 30 in the main reservoir forces fluid to the
secondary reservoir 24 through a £luid supply line 32,
thus raising the fluid level in the secondary reservoir.
25 At the same time fluid from the main reservoir is pumped
through the line 32 to piston rod seals 34,36 'which are
thereby lubricated. The upper seal 34 prevents any
sediment in the secondary reservoir from reaching the
lower seal 36; this minimizes wear on the lower seal,
30 ' thereby significantly extending its life; it also
leséens the possibility that the £luid supply system will
become clogged, jin whole or in part, by sediment in the
~secondary reservoir, whereas the lower seal 36 prevents
leakage from the piston chamber 18. The fluid pressure
35 in the upper section 37 of the chamber 18 may be quite




L weep holes 40 42, which pern1t ‘m nute flu1d fIOM/betmeen the reserv0|r
_ VMen the piston is not noving up or down, -
';pﬁ@ sure i-n-the -.secondar.y .reservoi.r .i-s -great.er. than.it i’s.in any ot her
i on of the C|rculat|ng system 20
chanber. t.hr.ough t.he weep .hal es..
| eaked out - of 't he’ ehanber,.
(chamber fluid pressurlzatlon) s geplenlshed when the piston is-at rest.

-t he chanber.

- t he. head
tonsequent |y, fluid.my flowinto
Ln.this way any f.luid that .may . hame

-t hrough--t he- seal s; "during- pi ston novenent *

Any air bubbles in the upper:section 37 of the chanber are vented

t hr ough “weep hole 40 info t-he secondary r-eservoir and fromthe secondary
][Iese(rjv?: r the sﬁicjni/ﬁﬂéantnae the m‘ateﬁt 1ehﬁ:ﬁ>m1iéd hﬁasm@ﬁr
ui ows in
gravity feed t
mai n chanber . lr.&meeqwmtewfyhisl lsedla&sablarﬁ:mw&aﬂhe do}mcﬁ\eb otot he rod

orgé% © ”a PR

al so noves in

e central - the mpe

g%r%ﬁ?uﬁﬁd portlon or
o b BBuREctPotie

mai n

al so be @ertempemratmg seaﬁlbmodemtsaﬂ.dkemmdmoart afsfcatﬂsotm npor t ant

SAE ot bt ghy e

Tmesemomterml theaﬁagérﬁAowﬁeoeylh%de&m% suginol e,

thatthlssem
mai n reserv0|r

reservoir.
Thus,

t he. plston chamber
system - consnﬁ??@%%ﬁ 1BOovaEekn AVEN id SUSEr JGRkage QaiLeoiRAr

.reservoirng4 aﬁin;sne SLoWEYThtBetRa. fEusapkiken eiingalstdn qugh, Space 26,
ed, - Si nce.no* ext er nal

A8Ed to-refil |

. the systen1|s

‘t ake pl ace,
- there is any

15

20

.25

30

35

R

condary

ddtalah 1418 Geaks hHom

d supply or, circul atlng

bﬁl?i?sééﬁféa&gakhé”)flh%@k

Is.restricted to _a cl osed

| eakage of fluid can
nor eover,

letgly ¢

5 h8\RPta the cyl-i nder;

. Hence, any such leakege will simply produce a rise ’
in the fluid‘ievel in the secondary reservoir. '
reservoir .and the chambef-are'connected thfough small
heep holes 40,42, which permit minute'fluid_flew between
the reservoir and the chamber. . '

When the piston is not moving up or. down, the head
pressure in the secondary reservoir is greater than 1t
is in any other portion of_the circulating system;
consequently, fluid may flow into the chamber through the
weép holes. In this way any fluid.that_mayehave leaked.oet

" of the chamber, through the seals, during piston movement
(chamber fluid pressurization) is replenished when the
~plston is at rest. : : _

Any air bubbles in the upper section 37 of the
chamber are vented through weep hole 40 into the.
secondary reservoir and from the secondary reservoir the
air vents into theé ambient through the space 26.
Similarly, fluid flows into the central portion 18
th¥ough the weep hole 40 by gravity feed ‘to purge out
and replace the air. Thus the central portion or main
chamber 18 is completely filled at all times.

The lower end of the rod also moves.in_a seal 46

‘which prevents leakage from the ﬁain-portion into the

main reservoir on down strokes. . Significant fluid



15 alr‘ln the fluid, it is vented out of the systemand, as this happens
heag-pressure of the secondary reservoir replenishes the fluid in the

pi ston chanber, which is thus kept conpletely filled and air free at al
times. Tae weep hol es obviously sholld be small in order 20 to avoid
signiflgant fluid | eakage therethrough during piston novenent in either

di rectT™dn (up or down) when significant fluid pressurization may occur in
t he chanmber, si REESTRAE IRaHk e dexertedaen thésogeadt ioon dgwnt he

danper. 25 stf%saraf@rgo IfwemIQﬂsaaimBeeeagesehhfee@h $ %@éﬁ ighd n
one type act uat or i s actuator the i ston rod extend romthe pIStOI‘l

n
chanber -into thQQHM%?éha Y?r¥9ﬁ¥9§sasaﬂﬁséFﬁbéﬁe FiB@dye enarys] the
di spl ace€nent i nt@inheresroensing \22 %ﬁdvﬁtéd@aésf hUdyl @t yeReWhamdriz dd st on

30 rod displ ag ) ced in the pain reservoir In thi t he
upper seal§§34 43?%5%jﬁﬂ%$ﬁ SFrRtare 3PﬂﬁysnPnﬁ§F§§&aﬁn%ﬂQEQ¥e'The
foregoing is a dkmmlth¢(tximnqﬂr;Nasﬁafwh@Xenpbaﬁyogath|nent of the
present invention an est ed_in,the _art
W, 33 iR onderPEanthehcrnro1eaRabe AR

nodi fi cati ons, on1SS|ons I"Ons, ereln an
true scope of tﬁ@%|$ﬁ§¥ﬁ(ﬁrqm;hh&hnxﬁtmh|¢hambeact8npanyesgrdbaemsto a - 8-

CLAIMS 1. A hydoadd E16Mld &d{g 1f$§ff@iyc&9£@{ﬁg QQ;.?U&' %E!nfs&'slﬁ%'geof

cyl i nder - EV|ng H@per and Io titions, an u 4 reservoir
di sposed a 16 mesemmin 2%me’¢h¢| sedondasyvoesedvopas &t

beneat.h the Iowahd5thep%hblp11 nirfe na@tornﬁéé;si@bfa{rdbéﬂeSﬁch“tﬁ%ﬁ

cylinder and havin ne t heret o, an pi ston rod which pas es
t hrough said upf BF% a??ﬂtlbﬁ éﬁﬁﬁﬁﬂ(}§uﬁﬁﬁ)%%E@J&o?%oéﬂé ouBipfet Re

assenbly, said BKSEmnaal deakagen® £ FINEA afhii hedld OpBabeyLERREE! €8 heder
whi ch passes a need to refill the cylinder; _moreover, if there is any
15 air in the fluid, it is vented out of the system and, as
this happens, head pressure of the secondary reservoir
replenishes the fluid in the piston chamber, which is
thus kept completely filled and air free at all times.
f The weep holes obVLously should be small in order
20 to_av01d s1gn1f1cant fluid leakage therethrough during
piston movement in either direction (up of down) when

significant fluid pressurization may occur in the chamber,

vty s

since such leakage may deteriorate the operation of the
damper.

25 ' The present invention has been described as embodied
in one type actuator. In this actuator the piston rod
extends_from the piston chamber into the"main;reservoir
which,_as describeé, produces fluid displacement into
thelSeéondary reservoir and fluid return when the piston

30 rod displacement is reduced in the main reservoir. 1In
this way the upper seals 34, 36 and the lower seal 46
are always immersed in fluid.

The foreg01na is a detailed descrrptlon of an
exemplary embodiment of the present Invention and may

35 suggest to one skilled in the art various modifications,

_ omisSions, additions,~therein and thereto, embracing the
true.saope of the invention as indicated in the
accompanying claims.



' t hrough-—sald lower partition and termnates in the lower fluid .

r rvoir

fl'u dI
Io

chamber |n

Hﬁlulﬂ cylinder with a conduit which i's confected bet ween
d reservoirs to allow return of fluid 15 to. the

each iLrtltlon being formed with an unval ved weep bore mhlcﬁ\qp
the static condition. 2. An assenbly according to claimZ in;

whi ch said conduit has a branch adaptedstQ provide fluid to a seal  in -t
upper partition for the piston rod: extendi ng therethrough:. 20 3. "An
assenbly according to claim1 or 2 in which-the upper piston rod passes out.
of the upper SLARHGoi r through an aperture in a wall thereof which is
greater 'in sige thﬁnhfnﬂl?a@l§&OBleﬁdéroﬁgséﬁbt}.b’O&oN?ﬂﬁ&Q&:d he fppeL
reservoir

ed.to a An ass according to claim1,2
eSS o Lt T TEARE PRI PadPt; naRL HoRos ara) Loves: Pt e s
t her et hr ough uppenableid hee esseabt ydli spaekdasabavehetls alpperbearai tdashpot .

5. An assenbl

I,ston 1's

rd
pr.ovi ded mnth'ﬁ?acc %féggf%? %hﬁ%ﬁeﬁg?ﬁgdd5898§m$hg?@?ﬁ%@q%ﬁep&Q¥ﬁ§bIe t he
assenbly o apzariazstmn Acd uat ston 6s1ida@bhyddaspbsedylinnderidasydiiider

substantial |y, éHé?ﬁHétt@ﬁ?éh% g&"&ﬂ ﬁ@g@&eﬁﬁgtbﬁ E@ﬁ Yhich

acconpanyi ng amﬁn =

0 ecl f, has been reproduced

by photocopwHﬁfSQ$u¥QHRH9QamﬂedomP@¢ﬁaPa¥§p§S@n|Eﬂd saift uppgrcontain a

few amendmenty dpiadl A dliddd cof te k@ é§§@hbl§hesgiagbE@tthQQ§%r'pt
contai ning these amendnents may be inspected. on the prem ses of the Patent

Ofice

10

having connected thereto a lower piston rod which passes
through said lower partltlon and termlnates in the
lower fluid reserv01r, each’ partltlon belnq formed with

" an unvalved weep bore which fluldly communlcates the

cyllnder w1th a conduit Wthh is connected between the

" lower and upper fluld reservoirs to allow return of fluld
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to the chamber in the statlc condltlon.

2. An assemblv accordlng to clalm 1l in whlch ‘said
condult has a. branch adapted to prov1de fluld to a seal
in the upoer partltlon for the nlston rod extendlng
therethrough : _
3. An assembly accordlng to clalm 1 or 2 in whlch the
upper piston rod passes out of the uoper reserv01r
through an aperture in a wall thereof whlch is greater
in size than the plston rod cross section whereby the
upoer reserv01r is vented to ambient.

4. An assembly accordlng to clalm 1,2 or 3 in whlch
the:plston 1s_formed with a plurallty of bleed passages
therethrough to enable the assembly to act as a shock

””absorber or dashpot.

30
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5. An assembly accordlng to claim 1, 2 or 3 in which the
piston is provided with a plurality of check valved
bores therethroqgh to enable the assembly to act as an
actuator,. _ . _ .

6. A hydraulic cylinder assembly substantially as
berelnbefore described with reference to the

accomuanylng drawings.
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