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FLU D CPERATED SYSTEM 5 This invention relates ‘generally to a
flui gZcongrol system having a fluid pressure relieving arrangement.
ves and the 1|ike<have been enployed in fluid operated systens

Relief v

to | t.]fluid operated 10 nmot or s and associ at ed tem . _

Cory Q%FY% fronPexcessive fluid pressure whichis déﬂ§%§é§ﬁ5¥ to the
' e notors and conponentry. Jypically the relief valves aréf’

conneégted/to the systemreservoir either directly or through a controlling

valve ~of the 15 . system In either situation a continuously open

passageway between the relief valve and reservoir nust be provided so that

fluid flowfromthe relief valve to the reservoir nmay be freely passed.
Oten the fluid operated systemis utilized to 20 controll ably power an

i mpl ement; such as provi dELUKIN QPERATED ISERTEM eart hnover. In these
applications, the use of a separate conduit to connect the relief valve
directly to the reservoir 1is wundesirable because it reduces

visibPlity past Thds minsiemkion s celatespjgenerally dbemge, £andd requires
addi ti onal copiriol Wiydteaddhdviridie £ost1 Wl Cpressxtey Ofetheyyggicle. In
I npl ements _having a plurality of different functions, several fluid

oper at ed nﬁf&?&i%ﬂ?nﬁbrnally provi ded. For exanpl e, a cont ai ner
handling 30 at tRediiednt vadives |arfd . tthek likeihavesbeensemployetiew,

extend IaACH1@Nbod AAUd WrsdehlS! | QNS provdde  EYGIaaPBLLEALEANS the

] acks 35500|ated w th each function, nust ave the capab
bei ngl? i n@OFOFSal | PPNt ARSQStated  gestemcccompoRentivat LFAR nunber
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control | i ngelief valves ‘are connected to the system reservoir
either directly or through a controlling valve of the
15 system, In either situation a continuously open
passageway between the relief valve and reservoir
must be provided so that fluid flow from the relief
valve to the reservoir may be freely passed. ' '
. Often the fluid operated system is utilized to
20 controllabiy power an implemeht; such as provided on
a lift ¢truck or earthmover. 1In these applications,
the use of a separate conduit to <connect the relief
valve directly to the reservoir is undesirable
U because it reduces visibility past the implement, is
25 subject to damage, and requires additional parts
which adds to the cost and complexity of the vehicle.
In implements having a plurality of different
functions, several fluid operated motors are normally

~

provided. For example, a container handling
30 attachment of a lift truck requires side shift, slew,
extend, reach, and 1leveling functions. 'In such

applications the 3jacks associated with each function
must have the capability of being individually
controlled. It has been found that the number of
35 conduits connecting the controlling valve to the
jacks can be reduced to two when a selecting valve
for each function is provided. The selecting valves
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val ve for nodulating fluid flowis nounted on the vehicle. The
of conduits connect the controlling valve to.the selecting val

provide 5 flow paths froma purp to-~the jack and fromthe notg
reservoir. In this arrangenent the selecting valves block fl
betmeen the controlling valve and the respective notors and this
the” jacks fromthe reservoir. Locating th@ relief valves between\

sel eCting valves and t he controlling val ve prevents conmunin
of the relief valves with the jacks, and |ocating the relief val ves between
the jacks and selatei repunteds. omdite dopkemendl asd waisisagler sontmelling

reservoir. Provi digioye ﬁﬁpﬁﬁlﬁlm | te2fu3 gl s flo@;onri%Ct mo@atled ' ohi ei:he
valve to the reservoli s not_.a viable soI ion f ubstantlally t

reasons as di scuisSFi8ove. AM®rdiB L o | r &P ofOpRETSE nveﬁgF
a fluid control sr;mﬂemllmg)rva;‘leee = trl@esrelmcmmga vpulme 2@nd cprogdited
to the rvo'{low Hpaféﬁét £1dhh % tr.%d (}thécgi:acg ?%‘ -"t‘%hoip.ea%t&ead
ends connec ed a fTrLrst
signal in respork® *El!ﬁ aF?ﬁ%fs%QMe- wltmuwitsqe gryapgedend gtbst eselgsking

presel ect ed rragr»énﬂas tﬂodl@ntfrﬂv}' e twedn' e tie coh%\t'o'lging Rrauve ana
second passage S tt#rst assaqﬂﬁP beln%11 onnSFte

bet ween the res %/olf?sP t Ae S JJQEI%S t éom
second passagewaythmei r@mvmed tlocatrithg béthecexeliied pwaivesabétwekn
other end 14 tfﬁb fé%fﬁcti ’vafJE§:yand coniyeol | %ﬁtfﬁﬁh&ﬁgnbebagve

novabl e between I rst position whi ch  the second
passageways are tﬂ"b%‘f&ﬂf's a %%B’fmf}ﬁ?stﬂtqlbn of the cFI‘Flt ®€ valyesp¥ishgdhgy is

open to the reserjsiks Argh@nelodutitig t lehe | rﬁlneackvau&etshemmad the
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punp and t he one £xem dfhe hregerwais aclProviding a separate condult to

15 connect each relief valve to the reservoir is not a

viable solution for substantially the same reasons as

discussed above. .

_ According to a flrst aspect of the 1nvention, a

_ fluid control system comprises a reservoir; a pump

20 connected to the reservoir; a first fluid operated

jack: - having rod and head ends connected to the

pump and arrangei to deliver a first signal in

response to a pressup within the Jjack being greater

~ -~ than a preselected magnitude; a controlling valve

25 _.having first and second passageways, the first

passageway being .connected to and between the

reservoir and one. of the ends of the first jack, the

_ second passageway being connected to and between the

- pump and the other end of the first jack, the

30 controlling valve being movable between a first

position at which the first and second passagewayé

are blocked, a second position at which the first

~ passageway is .open to the reservoir and one end of

the first jack and the second passageway 1is open to

35”..£he pump and the other'end of the first jack, and a

~third position at which the first paesageway is open

to the pump and the one end of the first jack and the'

sane



second passageway is open to the reservoir and the ofher end of the

firg Nack, the controlling valve enabling flow fromeither jack end to be
confectedy to reservoir . through the first or second controlling 5
valfve {pagsageway when t he controlling valve is in the-- second or-third
'pogi t\Wah; /a first selecting valve having a first passageway, the flrst»y
selechli hg val ve first passageway beinrg connected to and between -the

cont i ng valve first passageway and the first 10 jack, the"

first selecting valve being novable between a first position at which the

first sel enddor -ped seydwastipaspmgevay - ithd)| amsErwit a-anecahe position

at which t rst selegti vad i rSt.pha N
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controlllng Ve 1%t passdageway

first relengbling volowhfnam e%mmv@pdam dbei poangedhed thee first

relief valafe RASSRAIMRYougPeithe £IAMECtdd deord® cditol1any the

controlling valve first assa emay |n arallel-- with t sel e tlng val ve,
the f3rst-Vale8; Kassp r’(a‘ r@laét%é@]é’q ﬁ%tmp %jion at

whi ch thEsedo:tastou'eluleird \pds/iﬂnqmssagem'wsussélle:nﬂde@ aalven second

The contr aVIle vl v {19E, dAAedd " HE R el ol Vst ied to

the 25 J%Hét wsmw keinhpennesteteitie tand f ihefiwesmyndhe the first
relief va'e&%fmx{@vawﬂéé orgfih fidatsagditsy iy €He filyge second

B:
position Jn on to receiyVving the flrs i gnal ss valve
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valve--belng no poSi ypass-- val ve
passagewaywhichpdhe o fiwst | rsﬁle.@llétsl phvg i - P&ﬁsrasge"é}ﬁas@ageway and

the resergd to itthe a-coEEIIMPSivdIve iy Cfbatdb%damﬁs ard ve
passalgseway heS blfo1cx:kset'fj rr;%3aa<': 3 for %einesrtat Itsq;llef)l IvalvseI gr}xav‘inagnda_ )
passageway and a signal port, the rirst relief valve
passageway being connected to the jack ‘and the -
controlling valve first passageway in parallel- with .
the selecting valve, the first- relief valve being
20 movable between a first position at which the first
relief valve passageway 1is blocked and a second
position at_which the first relief valve passageway
is open to - the 3jack and the controlling valve first . ‘
_ passageway, the signal port being connected to the A
25 jack and being arranged to receive the first signal,
the first relief valve being movable from the first--
position to the second position’ in response to
receiving the first signal; a bypass valve having a
passageway, the bypass valve péssageway being
30 connected to and between the first selecting valve -~ __
first passageway and ‘the reservoir and in parallel
with - the controlling valve, the bypass valve being
" movable from a first position, at which the bypass-
valve passageway is open to the first selecting valve -
35 first paSSageﬁay' and the reservoir, to a-  second
position, at which the bypassi"vaIVe passageway -is
blocked; means for generating a pilot signal; and - -



- 4 - neans for direbting the pilot signal to both of the controlling .a
bypass val ves "and novi ng the controlling valve fromthe first
position to the second position and ¢ he hypass valve fromthe first 5
position to the second position. Because the relief "valve S .
connected “in parallel with the selecting valve and the bypass val ve \{ $
conpected in parallel with the controlling walvwe no additional conduits are
requi red to pass 10 fluid flow between the selector and
controlling valves. Since, the bypass is novable fromthe first position

to the second mgwsstifr idirectipnsehd opidoansignall tloebodht odl tiheg

rom the relier SRR E" baddl, ARY B Bvifg Pathe

avai | abl e. Fi nal |gongtokkinde ‘rﬂl‘l%f from e the cHirad e@qSﬁtaapal to thetnh

the selecting v@ddénd peditidd Odnd S tHe Héﬁfa"séﬂvﬁlb)é tfrom eheciEivtaltve
bet ween the rod and head ends of the, not when the selecting valve is at

the second pbsitiReSL Qﬁﬂﬂnﬁﬂ ?(f?f%ﬁgxﬁﬂf et of the invention, a fluid
control system conpri sese@ausasert&m r;rel immfp wive corimect eonnectted  in

reservoir; a work st er, h d
head ends bei ng r%%ﬁ]n%)‘ié e | rrp %rren{]!égt%nclfl rvg Qﬁ% opgﬁg?g(y%%g(?%n
bei ng connect abl evakve helq)urﬁﬁn!!#@:%ﬁ tie rRiF%lhéﬁd:rbM’se sentrolliing

jack being arrangegh$@ id a&’&iw&{alacéda@it@ gﬁf& ifequsE@Sed O pass
pressure mnthln t he

rod an head bej t
a presel ect el $ effm'é "c‘f%?’}l n vaﬁ%e q:r?aﬁ/ | EI rc(%tn%?ng‘r é;ﬁg
passageways agd Eeangesonnected to and between the punp, the
reservoir, and the jac i
Kg 3 130 ?he ?I rg@éﬁ% iy :??A‘Véi:lt@' 'Honfm‘@m e giygfeeen

a first p05|t|on at whic second passageways are bl ocked, a
second position aposktion onetof t4he second pOSlthé] )/ response to

movement of the controlling valve from the first

15 position to the second position a path from the

relief valve to the - reservoir will always. be
available. | ' _

Finally, since the relief valve is connected in

parallel with the selecting valve, fluid flow is

20 possible by the relief valve between the rod and head

ends of the motor when the selecting valve is at the

second position.

According to a second aspect of the invention,.

Y . a fluid control system comprises a reservoir; a pump

'25 ‘connected to the reservoir; a work implement; a first

fluid operated jack having rod and head ends being

mounted on the implement, the first £luid operated

jack  being connectable to the pump, one of the rod

and head ends of the first Jjack beihg arranged to

30 deliver a f1r§$ giﬁnal in response to pressure within

"~ the one of the, head ends being greater than a

preselected magnitude; a controlling valve having

first and second passageways and being connected to

and between the pump, the reservoir, and the jack,

35 the controlling valve being movable between a first

position at which the first and second passageways

are blocked, a second position at which one of the




- 5 - first and second passageways is open to the punp and one of the
rogand head ends of the first jack and the other' of the first and second
passageways is open to the other of the rod and head ends of the first 5
j ac any the reservoir, and a third position at which the other of «the
Filr s\ Mg second passageways is open to the punp and the other jack end

and tke ¢ne of the first and second-p&ssagways is open to the one jack
eno . the reservoir, the controlling valve enabling 10 fl ow froﬁg'
eith jack end to be _connected to reservoir through the first or

second contfidisit n@ndal FEConds s RRGRAGewAYS 1shepedntoothengumpl wedis in the
i secom e e s e JAk e en e
an seco sgewa a ei n onnec

control | i ngzq’e-vaf%&z’eg‘and%ts frhe Hfrsgt- a-'ﬁ%a(,sl?,”“éh@as\siaﬁﬂ‘aﬁeBécf’?ﬁ@ val ve
bei ng novaltice tihet wthrera ofi the posl tandn deadhi @ndsheofi r the. sEligeti ng
valveg fir an e $deva r el S position
at vvhisch tﬁteactki r%tndgoq:%%gerle%%ti ng(ar'\'/Baé?'\‘/ie{'é ?P?srtgcbgggggggmg;} %lggggpen to the
one of the thed othemefd thegfiget: rad isecond, pRssageyarsof isheopent rol val ve

first and secomthePapuRGt @S thendthed fHack! enel anli RieVahke ogN¢hesecond
passageway d,S %penéﬁo t he .ot her _of the,rod and head Snds.of the 25 first
jack and Fﬁ@s #Rg, sespnd, passagyays |is,open, §O rthe; ongnglackecond - -

passageway®end fndst theeaxeserivod medhevicogt roldingi valvedehabdiag s}gnﬁl
and SSi | H fl f.ro he e.of t ro d ends of the
firsthgckf&%ﬁL ?ﬁ%ﬂh fﬁgﬁeﬁéi ac%asghgpet%y tﬁg 30g°ﬁBgFg?a'sQEgcting )
valve to FeREIFORdr &hdoygh n&beir Firsickost seeovdcosantpeddingn of thay

first sel ealliveg pab%agewﬁgd rhbackmé.pth&blgaPEgvagsaabbeﬁhothge 3;?3;_
and seconaeene b3y sRizeno e itioRt o P d1tet, Splecking” RALKE he
control | i nbawniagve first and second passgeways and being
15. connected to and between the.'controlling valve and
the first jack, the first selecting valve being
movable between a first position at which the first
. selecting valve first and second passageways are
blocked, and a second position at which the first
20 selecting valve first passageway 1is open to the one
of the rod and head ends of the first jack and one of
the control valve first and second pasSageways; and
the first selecting valve and second passageway is _
open to the other of the rod and head ends of the o
25 first jack and the other of the controlling valve
first and second passageways; first means for
receiving the first delivered signal and passing
fluid flow from the one of the rod and head ends of
the first jack, the fluid flow being passable by the
30 first selecting valve to the other end of the first
jack at the second position of the first selecting
valve, and blocked from being'passable to the other
end of the first jack at the first position of the
first selecting valve; and second means for passing
35 fluid flow in parallel with the controlling valve
~ from the first ~means to the reservoir in response to
the controlling valve being at the first position.



fromthe first neans to the reservoir in response to the controlling valve

being at the first position, - - 6 - and for blocking fluid flow f
passing in parallel fromthe first méans to the reservoir in response
the controlling valve being at the second or third position. 5

Accorg;hg to a third aspect of the invention, a work vehicle conprifsey-

framg,_a work inplenent nounted on the frame$ a-reservoir nounted on it he
frame; a punp nounted on the frane and connected to the reservoir; a N

fluid operated jack having 10 head d, rod ends and ,bein nmoupt e
on the work i mpl @entEoon,lacking r%&“&ﬁ{i fﬂé’é’dr%éﬁa‘spﬁﬁstiﬁg \igr EP’FE&ESI
bei ngf adﬁpt eddt 0 dftowethe first meapmltd thecxpeezvoie piasswespontei ntodh
~one of the rod an a nas; ei at._:a _ press e

15 presel ect ed dtrfﬁ]agn?i‘)unotg; a{lnior‘l)tarq(ﬁﬁ [ trll)gel% al \?g %hgvfgégglhr étt Eg%gd
second passagewaysPesitimnng nounted on the frame, the controlling valve

having first gind second AdU¥Fimtd id Thidd aspeetd oguthe! Sinveatiohst a
i nl et being connected to the reservoir, and the second inlet 20 . being ..
connected to the"oHtmyehigke cSAMBRisesy Rl & 3Eing 2o Y8l e'B@?&E@%nﬁ

first pgsi tion at méurted heorf i rttie fwmhmegecend resexvadevwapsunied. bhothked
a second position j C first y d e 0  af b LGt
ﬂax%(@, yté"te]'& ulacl;]ugntﬁ?xagga‘@a (frégngp %ntd LBBnebtld! to

inlet and the fTTS ou i ] con assageway 1S  ope
to the second inl eth@ndreseredigond dutfigst £Ipidy opeiragedyodackohaving

\Ahitlcht thed fiters]st mg&e&myréé Qs t Qride bengy d modhtled 20d the Wokkt
optlet and, the SECTERBRTROIEY o8, S0 4o i el erscor B! Beps,
jack end to be.conjmck ecbe¢ing esaiaptied t thaougleliiiverf | mst fdrs¢ecsignal in
R i i
~ head ends being at a pressure greater than a

15 preselected magnitude; a controlling valve having

first and second passageways and being mounted on the

frame, the controlling valve having first and second

inlets and first and second outlets, the first inlet

being connected to the reservoir and the second inlet

20 - being connected to the pump, the controlling valve

being movable between a first position at which the

t

e
a

n

or

first and sgcond passageways are. blocked, a second -

_ position at which the first passageway is open to the
o first inlet and the £first outlet and the second
25 passageway is open to the second inlet and the second

outlet, and a third position at which the first

passageway is open to the second inlet and the first

outlet and the second passageway is open to the first

- inlet and the second outlet, the controlling valve

30 enabling flow from either jack end to be connected to

' reservoir through the first or second controlling

valve passageway when the controlling valve is in the

second or third position; a first selecting valve

- havihg first and second passageways and being mounted

35 on the work implement, the first selecting valve

having first and second inlets and first and second



having first and second passageways and being nounted 35 on the work
i mpl enent, the first selecting valve having first and second inlets and
[ /% second - 7 - outlets, «the controlling valve first outlet being .

ed\to the first inlet of the first selecting valve and the .

g val ve second outlet being connected to the second inlet of the
t s§, cting 5 val ve, the =sglesting val ve first outlet ).
bei Rg topnected to one of the rod and head ends of the first jack and the
Mg val ve second outlet being connected to the other of the rod and
head ends eoutlieds,i r $he aciontiredlingst vedvect figstal vatBetngbedng novabl e

between  aonnfelcteld tRPtine Q&rs@tinwﬁkchofthEngeL%&&Q& ¥@1¥eeihgr st and

second passageways ire bl ockeqd _and a secon osition_at which the first
passageway YAd V8pe NGy F%@ s@P@&FBgliéﬂveVP'W§tsFﬁP§§ Qou&leL bedns val ve
first outl eontedtidde teclthe @ecbnd indletcofsethed fiastageedecktingpen to the

sel ect.or v Seco inlet | ect. al ve., on et; a first
relie# vaI&%&§§Vingqgebasggﬁg%g§%§nd ggéféna|%§§§§ gﬁgiggeiﬁalnﬁounted on’
the work copnected tohene oft thei erodal apdnahead aendsl eofanghen outl et

and 20  b@iiRgt CHARKCt Ag 2thel NBelleBtEhg! OvhlI¥eONge@bnlae oligddsdnd rod
ends of the first 7jack and at th%sout et ft t&?‘;flrst inlet of the first
d

sel ecti ng 35198, o8 : 8 thsePRBeLoREe red and Be@doengdfe head and
rod ends off theh€irsitr Jlackj,acithe afid rstrr segedting25valvecebegngt he first

g
signaly,, -t hest relj val ve LRg l.e_be e ir posi tion
atgwhﬂgh tﬁ@vaﬁﬁ: rgfﬁgk%&alvg pagggégwa§8¥ggéﬁgckégeaﬁagﬁgseigﬁd posi tion
at whi ch t selector r y@ilye viirstpasndgetegond oppassegenaysnl earend outl et

of the firghocRledel ad@ avalsé@onnepbsitione! aef ¥Ali¥& Dehaggipeyable from
the first position to,the second, poSition . in resRonse to rec?|V|ng t he
first de|29§§é§ew§yg&§|99eango tB?p3§ ector valve first nlet _

and selector valve first outlet and the selector
15 valve second passagevway is open to the selector valve
' second inlet and selector valve second outlet; a
first relief valve having a passageway and a signal
port and being mounted on the work implement, the
first relief valve having an inlet and an outlet and
20 being connected at the inlet to the one of the head
and rod ends of the first jack and at the outlet to
the first inlet of the first selecting valve, the
signal port being connected to the one of the head
and rod ends of the first 3jack, and arranged to - N\
25 receive the first signal, the first relief valve
being movable between a first position at which the
first relief valve passageway is blocked and a second
position at which the first relief valve passageway
is open to the inlet and outlet of the first relief
30 valve, the first relief valve being movable from the
first position to the second position in response to
receiving the first delivered signal; and bypass
valve having a passageway and being mounted on the
frame, the bypass valve having an inlet and an outlet
35 and being connected at the inlet thereof to the first
outlet of the controlling valve and at the outlet
thereof to the reservoir, the bypass valve being




val ve having a passageway and being nounted on the frame, the bypass v
having an inlet and an outlet 35 and being connected at the inlet
thereof to the first outlet of the controlling valve and at the outl
thereof to the reservoir, the bypass val ve being - 8 - novable _
a first p05|t|on at which the passageway thereof is open to the
out k ebof the controlling valve and the resdvair, and a second positi-on.at
whi ch“t he passageway thereof is blocked; 5 a source of pressurized
pilot fluid flow and neans, for sel ective directing _th pi. 1.0 f|UId
flow to both of RPEARLStr PEFREERNd %ypaég‘ gk RS lrfr?g’ Eltng h
controlling val vepdgsagéwsy fthete@dsid i apen td thectiorst quisliet orof arkhe t he
bypass valve oM. 48erbi{fho 10l P e i e eRAINE POSId Ok ddtona,

acconpanying draw Ngs: - agr amatic _ part
el evational vi evpositiom a@mme Eﬁssﬂgﬁﬂalbré'st&ﬁe‘?ﬁweﬂﬁ i 6?4“5!%51/« ng

a vite\év ?L 52 |aftséaf'élé heg @sé&izf&ntﬁiﬁhfhﬁEMM adridh aensTy f
mount e er eon oW cat i on 0 var i 0 nts. o
the fluid operat eﬁ°§y§?iﬁ?thﬁglyﬁ‘§’(ﬁ% f‘ n’f% ’l;' a&;b‘rcgn:%tw to
schemati c represenbahl oof of thée édmnrbbbh@tamﬂ shypass cfaFierrandteoving
showing the OESRE%%H{&E fv“.-giv thé fs€0 &ﬂﬁ? & att‘.ﬁ’éa to

each ot her. VVth erence é&g veh| fordgg qgo
a lift truck, eawnﬂnvmsnamnt WS% Vﬂf‘é?refrq“? B

i npl enent 1410f0rp8§1t16ﬁa€8|eheaséw@dlpééwgmdﬁv' ce, nounted on the
frame 12. The Wwork ably a lift mast 16 having a

ref er
cont ai ner handl i ng attatﬁn@ﬁ?°T%aﬂ%h%?e%r g?%%h However, other work
i npl ements such as, bBtgete; boohsmouat ecdiiagrammaticd tpﬁxtii&aen%id% be

30 consi der ed leéVQLf&Lﬁl view of an embodlment of the present
invention show1ng a view of a 1lift truck having a
15  container handling attachment mounted thereon and
showing the 1location of the various components of the
fluid operated system; and, '

Figure 2 is a diagrammatic - schematic
representation of the fluid operated system of Figure
20 1 showing the components thereof and their

connections relative to each other.
With reference to the drawings, a work vehicle
10, for example, a 1lift truck, earthmover and the
g like, has a frame 12 and a work implement 14, for
25 example, a load lifting device, mounted on the frame
12. The work implement 14 is preferably a lift mast
16 having a container handling attachment 18 mounted
thereon. However, other work implements such as,
buckets, boom mounted devices, and the like are to be

30 considered equivalents.

35



35. - 9“- A fluiiﬁgperated system 20, preferably of the)type suitable for

controll ably power the work inplement 14, i&™wounted on the work vehicle
10. The fluid operated systemhas a reservoir nounted on the 5 frame
12 agg ™qn i npl ement. punp 24 nmounted on the frame 12 and connected to“the

ai}f 22. A controlling valve 26 paving first and second inlets 28 and
gt and second outlets 32 and 34, and first and second passagemay§“36
i's mounted 10 on the frame 12. A conduit 40 connects the

vOi r 22 to tRAefludist oipelralted8 system dmdlzurtefé?tarmkwexﬁ tHehe punp 24 to
t he seco LnLet The c reQl i a A1\ between a first -
p03|t|ongggs gﬁamgglﬁ ?ﬁe %@Eg?cgl%%lg %%%e%gs a g@bng%B and 38 are

bl ocked, implsmenseddndigogroringed' gn Lhewwiogtk Wﬁ@lﬂlﬁSt Orassifevay 36 is

open to thgiki 5§E:hel=..et ?%t@ﬂﬂhfa'sf%t reglelrd i32 22Nt e TN d HRAssageway 38
IS open to the zecon t 30 and secoggpoutlet 34, and. 2t¢nrd posi tion

"C' Sat whEaRet A FPPSP“p&g'? FEMPs 28 AR unSech O ith& F5AMR 28 and 20
second ouRl anhd3éoandctba xecahd ﬂ&%@myuﬁn/ZE4 is open to the second inlet

30 and first outlgt Fg%t '{Eﬁn‘éogt e 2% \?\é@%& %grgq:s a%doaéeﬁpq{ cent er| ng

springs 41 which no posi thon
sel ect i ngn\laltﬁezﬂ4aa§d3§ecénd'5215 ands@es@ndngmtéle\t@ A2 and dunt ed on the

work i nphaaeRtrié. aﬁacéﬁ%@:r{dh%a%%'a%@#a'% Al o 48,48 At i cal in

construction and novegent, they ot be di scussed separately. The
sel & i n&“v&PﬁegrﬁEeaPr& *46 Ae&@l’i‘dt‘\‘ah}’e“?’ CORNLLESs Fhén & SR M 48" and 50,
first an@23@o tbecﬁmdsmut:.lrem: 28 annd 54,coa1a‘tﬂ1ﬁu rasx mﬂummrtrhqoassageways

56 and 5§P8 %'4 ?I rs ng'etl:o%%g(i%{i ct3§J thq. rc%ﬂ-xt(}lbt ﬁtﬁs f control 11 NG

val ve 26 inle e sele 'yqlve d % second
conduit &% c;enmevﬁbltehbewe@rm o frirat. Msd-ftltqme A" at whlch the

first and second passageways 36 and 38 are blocked, a
15 second pdsition_“B“ at which the first passageway 36 is
open to the first inlet 28 and first outlet 32 and the
second passageway.38 is 6pen to the second"inlet 30 and
second outlet 34, and .a third position "C" at which the
first passageway 36 is open to the first inlet 28 and
20  second outlet 34 and the second passageway 34 is open
to the second inlet 30 and first outlet 32. The
controlling valve 26 has a pair of centering springs 41
which normally biases the valve 26 to position "A".
A first selecting valve 44 and second ;J
25 selecting valve 46 are mounted on the wo:k implement
1l4. Because the selecting valves 44,46 are identical
in construction and movement, they will not be
discussed separately. The selecting valves 44 and 46
each have first and second inlets 48 and 50, first and
30 second outlets 52 and 54, and first and second
passageways 56 and 58. A first conduit 60 connects the'
first outlet 32 of controlling valve 26 to the first
inlet 48 of the selecting valve 44, and a second
conduit 62 connects the second outlet 34 of the
35 contrg&}ing valve 26 to the second inlet 50 of the



35 controlling val ve 266@% the second inlet 50 of ; - 10 - sel
val yve 44. The selecting valve 44 and 46 are novabl e et ween a first
position "D' at which the first and secorid passageways 56 and 58 therkg
are bl ockeéd, and a second position "E' at_ whiach _the first passageway
56 thereof is open to the first inlet- 48 and first outlet 52, and the
seconqypassagemay 58 thereof is open to the second inlet 50 and second
outl et 54. [ o] h th O\¢e C S branch
conduits Whl ch ggiﬁ‘%gg? ?h{éggv{aeg{ll ng Q\l}é \g/%isel np'fée& par aéme%‘a ql'ﬁﬁésflee each
sel ecting val vemagahgehbetyeensa §ér§heP@6hE¥QﬂI|?| Q&MWRQQRSEﬂeeﬁ*rﬁﬁnes

Al'so, the conduphg égcaﬂé §Qs§agewa9sostyaﬁausd eﬁ@fe@fmhﬁéwsnu&meamlch
pass fluid between the fra 12 and t he sel ecti.ng

val ves 44 and 48"HafeS§C98 PQﬁFFﬁB“GS mhggﬁw%+3§e€h?hQIE%Fé%??ﬁﬁfiﬁﬁ%es 44
and 46 towgrd tBé Ehesboposstbpen"Eb ther firabdiskeondl® aodkEitgdt and 66 are

rovided to po DELS
Plrst and segomghf%ggs 2 ggaeac agéﬁd % %Q§%¥Q£% 5gp%ﬁand glh dJend 70,
and are nmount edtentbResaePRrdi iplefehf and sepend Ruehet6Biof Ithelf ¥Rt j ack

64 is Connectedb&QnBBEdfthat QHE|§Ez52 eﬁdtbecémas¢oﬁ@mee§|mgvya$u@ném by a
third conduit 72 and 04 |s connected to

g .%he E end OL i [ st g 1 s
the second out| EPPEYIZE WhsF tﬁgnPFF§ §8|88 ?5519 1V8%5°%atfourth conduit
74. Sinmlanky, phealddlendTB8sef eakb sedendipackabvei 44 edbhnbas ciiceesshe
first outlet 52, qf e I Vv fif on t 76 and
t he head end 70t8 thecégggﬁgliﬁé gégo?s!goﬁﬁeéﬁl téméshe égigndgyé
outd et. 54 of thEOBEBEE §3Ié6?|ﬁ% f8RyEDREODIY E1UiG RAERYHRP(C9RIVERRh of .
the Jacksd44 46wﬁﬁehaﬂaﬁbeﬂlﬁﬁddBbtWQépatﬁegﬂﬁhmen12eaﬁﬁnSmplemant
associ ated pressyre thin,t respecti.ve | ei Leatl e ap a
pr esel ect ed i'i \& f tge R %E: S k’gi 2 hggagd Qg fxa&g Q

15 spring 65 which biases the selecting valves 44 and 46

toward the flrst position "D". S
First and seconds jacks 64 and 66 are provided
to power the various movements of the work implement
14. The first and second jacks 64,66 each have a rod
20 - end 68 and a head end 70, and are mounted on the work
' implement 14. The rod end 68 of the first jack 64 is
"connected to the first outlet 52 of the first selecting
valve 44 by a third conduit 72 and the head end 70 of
the first jack 64 is connected to the second outlet 54
o ' 25 of the first selecting valve by a fourth conduit 74.
Similarly, the rod end 68 of the second jack 66 is
connected to the first outlet 52 of the second
selecting valve 46 via a fifth conduit 76 and the head
end 70 of the second jack 66 is connected to the second
30 outlet 54 of the second selecting valve 46 via a sixth
conduit 78. : : .

Each of the jacks 44,46 are adapted to deliver
a signal in response to an associated pressure within
the respective jack being greater than a preselected

35 magnitude. Specifically, each jack is adaptgd to



35 magni tude. Specifically, each jack is adapted to - 11 - deliver a
first signal "F" in response to a fluid pressure wthin the head end 70
bei ng .greater than a presel ect:ed magni tude, and a second signal "G' in
respoffse\tq a fluid pressure within the rod end 68 5 bei ng greater thaf
a prgsel ectled magnitude. A first nmeans 80 is provided for receiving the._:

' gi gnal and passing fluid £l py £rom one of the rod and head endg
68 and YO pf one of the jacks 64,66 through the first 56 and second 58 ~
passajewg¥s 10 of the selecting valves 44,46 to the other of the rod
and head eddiivérthcfiast paghab4, BB oniy mhespohseaSEOciateﬂlmné of the
first and el % es 32 | t n S t|on "E".
The'Ti rst BEEREUED pr ooty SoK Chadaceha o fefha'Sfefer chipis

havi ng a passagéﬁaye94maan1tH¢9r g¥ndanaouseeen@s shgnalsi 4Ral b%rt 90 The

outlet 88 rgsponsected ta tBeuiarspressdret wOthin €Redrod mdagg the inlet
86 is_conngcted to The first means

at so Pncl uBgang 9588E8r2§§anralPé?segfegeQGmﬁgﬁfﬁbaﬁh inlet 98, an outlet
100, a signal pArf£itS8e meedns pOsiagpravidéd. For oneteiving isheonnected

h | yRAUj ' d
the rod endoubvared. ' sRanka? §0AC phagbl S NELEIS EDOE €20 o€ OBREC O, O
val ves 82thgngodoand, bepdqepdRdbARt apdndlapfe oBewcef atRersiagksiti on at

whi ch the sassscttueoﬁ§§saeﬁaayfiaét196 aﬁaesebbﬁeksd ia@@dgeﬁay§econd

Phe i ot "B6 SRR BRLPGELRE TAVERCLASAEbRWED® 105085 © ond rel

@%ve IS
of “tHe g%gond relief .
valve is apdn heed t kadsi nbft theé aadmeomatbt64166 onlytwhes thebe noted ‘ws

that each QgsbggagEﬁStoﬁEd 8ECORfle] AgKPs b4 gﬂg 68eB8Y48 fééﬁée@?ﬂ second
relief valve eretof ore discusse aSSOCIated t erew
valves 44 and 46 is at the second position “E

‘The first means 80 preferably includes a first

15 relief valve 82 having a passageway 84, an inlet 86,
an outlet 88 and a signal port 90. The outlet 88 is
connected to the first conduit 60 via conduit 92 and
the inlet 86 is connected to the head end 70 via
conduit 94. The first means also includes a second

20 relief valve 96 having an inlet 98, an outlet 100, a

~signal .port 102 and a passageway 104. The outlet 100

is conhected to the second conduit 62 via conduit 106

and the inlet 98 is connected to the rod end 68 via a , -
conduit 108. Each of the first and second relief A

25 valves 82 and 96 are independently movable between a
first position at which the respectlve passageways
84,104 are blocked, and a second position at which
the passageway 84 of the first relief valve is open
to the inlet 86 and outlet 88and the passageway 104

30 of the second relief valve is open to the inlet 98
and outlet 100. It 1is to be noted that each of the
first and second Jjacks 64 and 66 have first and
second relief valves 82,96, as heretofore discussed,
associated therewith. '

35 The head ends 70 of the first and second jacks
64 and 66 are connected to the signal ports 90 of the
first relief valves, respectively via conduits 110,
and the rod ends 68 of the first and second jacks 64
and 66



35 The head ends g of the first and secon . j acks 64 and 66

connected to the signal pdrts 90 of the first relief I ves, respecti
_-¢ia conduits 110, and the rod ends 68-of the first and second j acks
and 66 = 12 - are connected to the signal-ports 102 of the secopd

relieflval ves 96, respectively, via conduit92112 Therefore, the fir _
signal_'F" is passed by the conduits 110 to the first relief valves 82 and
the 5 conduit 112 passes the second signal "G to the second relief -
val ves 96. Eachrefcbheecéédetovahdesi@ﬁahnﬂoﬁﬁsaleznoﬁabhe §econdhe first
position to the d [ [ e e respective
Signals "F* an ré@ﬁ&? RYGLLI 68, Pe£§§899§§%§ 6?2 ﬁ%h&@x&?r%égded for
passing fl uid f?BﬁFﬁﬁgééd E?etﬁér$Fr§%9h%hnsF§01$r5ﬁ$§ﬁé bY the rod and

head ends 68 anaoaaunastbroreseﬁnelf123t|9e19§aoasfvé9 gheap@nthel valve 26
and the seéector v JPoOsition "A"

s,44 an r nd 15
"D', respeltivefPm Hél ﬁ lsgcgﬂﬁsﬁﬁaﬁge ﬂcﬁ?éf5f85?§ ﬁﬁclEHeEhﬁ 5953%8 val ve
116 havi hg an |nékﬁeﬁlﬁalaesoa6LetEaaﬂ ofidthe prel bgfvagldes 8peandi 96l y
associated withy 1 u 1 e 1 onnected to
the first outletE§2 ?gg%e égﬁ Ek?éﬁ 3951{?8“2@J> Lh%o% ?8124 and the
outlet 120 is cBpRétied in ¥ﬂ§P¢E§%rv©|¥9221%yn30hh§1¥ 12596¢hevgypass
valve 116 i s nogabhgibetmeegna@ frst position "H' at whi ch t'he passageway
122 is opepqto the |nIetA118 and outl et % 0, and cgn g osition "J" at
whi ch t he Egssagemay 25 & §9%°p %?5E§eﬁ *ﬁepﬁﬁﬁé 8\ 5PvePPSSLRY fluid
fl ow passed by fluid fbodupassedtbyt tieer£épstoneankeBbafroneohersf pheition

L shoul debe. BAACHeLB3nds 8BS 2al?d 06! FRE! YolbposssLhe bypass valve

to the first position I nCl'udes a
first pilot response to the control valve 26 and the celector -
valves 44 and 46 being at their first position "A" and
15 “D“, respectively. The second means 114 preferably

includes a bypass valve 116 having an inlet 118, an
outlet 120 and a passageway 122 operatively assoc1ated
with the inlet 118 and outlet 120. The inlet 118 is
connected to the first .outlet 32 of the controlling

20 valve 26 by conduit 124 and the outlet 120 is connected
to the reserveir 22 by conduit 126. The bypass”valve
116 is movable between a first position "H" at which
the passageway 122 is open to the inlet 118 and outlet
120 and a second position "J" at which the passageway

25 122 is blocked. The bypass valve passes fluid flow
passed by first conduit 60 to the reservoir when at the
first position "H". It should be noted that a spring
123 normally biases the bypass valve to the first
position "H". : '

30 '~ A pilot system 128 includes a first pilot
valve 130 and a second pilot valve 132 both mounted on
the frame 12 of the vehicle 10 and both identical in
construction. The first and second pilot valves 130
and 132 each have a pair of inlets 134 and 136, a .pair

35 of outlets 138 and 140, and a pair of passageways 142



val ve 130 and a secgpd pil ot valve 132 both nmoysted on the frame 12 of the

vehucle 10 and both identical i-n constructi on&=The first and second pil ot
e 130 and 132 each have a pair of inlets 134 and 136, a pair 35 of

s 138 and 140, and a pair of passageways 142 - 13 - and 144: The~

al ves 130 and 132 are.each Eelk%tlvely manual | y novabl e between a-.

posi tion "K' at which passageway 142 is open to the inlet 134 and.

utlefs 138 1 and sgageway 4 i l.acked, 5 a second position
at wﬁPthggsSa ?ﬁa?ligg Ve 85§n1§§ Fﬂﬁe33%3$‘§h&ag§tlet 140 and
passagewsgléé4ivelgpaanualilyl embvabadeabeteekineta Eif stapdsd tiibinrd position
"M at wWaigeh jpa 0 et 53 n I 140 and
passageway 12% %ﬁ&gﬁgﬁ%f%éée ? ?%2 g%db%uﬁl % Q@Q ngEE ng ets 136 are
connecteén§o°&téFF§t1B@nﬁn§4é4°un5@§sP@§§aaﬁyadoﬁﬁécﬂédbﬂ&°¥ﬁ€'reserv0|r 22

andst he aursleebsxdlﬁ&sa&do%wmr 2 tC @RIt %@sts@g@w%@;utmlze isabpenar r angement .
148. The ShUt§§§ g Ive ragg 3 148 has a fi léa second and third
150, 152%8nd" o8 é@haﬁ‘&/Pﬁg‘ségﬁwPé’t d18e0888 inlets 156
and 158 a&wrd mﬂ.emut]IBét ahﬂOputd)attI é.tBSJ.B%ndf at heh ifridr posiitlion VMlve 130 is
connect e (o} s ut, v 0 l.et 138 of
t he seco% ﬁ gQF%%g%g%y &4% s o hb%?é totiﬁﬁ%ﬁa% oggq%he first
shuttl e @épvén§5@aséﬁan9ﬂléﬂzleg 9Peﬂhé°hhﬁﬁﬁﬁsﬁﬁﬁtP@dvapﬁéeﬁs connect ed

to aofiraBsni I'anledst 18%2 agle t:ban@@rtteﬁoltld g dtep%fim §l4rsl,l arly, outlet

140 of the_firs Qllot val ve % % necte tQ i of the second
shuttle vAMEES] CORPEELES 46 ehééé@?&ﬁ& Di & 132 is

connect eduttdettlse l|3r8I &@ndl138 %hrehsom@mdsm tal esma:ltle 3!52vaand outlet 160 ‘o
of the s I al ve 152 is connected to a second pilot port 164 of

t he cont?g???ﬁ tnIttvg'4\zé6 The outlet 160 of the first shuttle valve is al so
30 connected toﬂhﬁlé@U$$éeoﬂaﬂW@ efircagemanty d4fkhas asfirst,

15 second and third 150, 152 and 154 shuttle valves eaCh .
having a first and second inlets 156 and 158 and an
outlet 160. Outlet 138 of the first pilot valve 130 is
connected to the inlet 156 of the first shuttle valve
lSO,'oﬁtlet 138 of the second pilot valve 132 is _

20 connected to inlet 158 of the first shuttle valve 150,
and outlet 160 of the first shuttle valve is connected

to a first pilot port 162 of the controlling valve 26.
Similarly, outlet 140 of the first pilot valve 130 is
connected'to inlet 156 of the second shuttle valve 152,
25 outlet 140 of the second pilot valve 132 is connected
to the inlet 158 of the. second shuttle valve 152, and
outlet 160 of the second shuttle valve 152 is connected
to a second pilot port 164 of the controlling valve
26. The outlet 160 of the first shuttle valve is also
30 connected to inlet 156 of the third shuttle valve 154,
the outlet 160 of the second shuttle valve 152 is also
connected to the inlét 158 of the third shuttle valve
154, and the outlet 160 of the third shuttle valve is
connected to the pilot port 166 of the bypass valve 116.
35



the outlet 160 of the secaga shuttle valve 152 is als onnected to the
inlet 158 of the third shuttle valve 154, and the out%Wet 160 of the t
shuttle valve is connected to the pil'ot poert 166 of the bypass val ve
35 - 14 - The first and second shuttle val ves 150, 152 are provi
bl ock:pilot fluid flow from passi ng bet ween {fie pilot valves 130 an
and digect pilot fluid flow, at the highest pressure, to the pilot p
162 and 164 as inferred by the heretofore discussed connections. The third
shuttl e val ve 154 bl ocksTpel 6drskuaddf beachd oshphttengabeesedhli hB2outl ets

160 of ‘the 'lrshr@ngrs61and %E“BikaV§RISE #0d:d! EfGh e DR gagein§IUId f1ow

at the greatest presSsure Eass val ve
116. It is to bReRWeEn FhatPﬁiP&tVQ}gﬁénﬂ§§43ﬂﬁylgg ARp| 4EEBChyP Akot

eLectrical equnfaheatfiewqgaggt&58gﬁgnedelpve§sﬁ?ea e@nthé!pSlgﬂab%fFSIS .
the se ectlng \Y es nd_a - el VL elivere
control signal ghé é ggtﬁé %8?85?? Fegsgiﬁggﬂéggg é?%%?%%gdflrst
position "D tocbhaeséconé-po@h2|chlté"Shgtpledebde Bhéchbipckbl pilakans
168 includes a §9§$§e ek?ShrPSQEzﬂBWBEt%ZZn ge o&hié&saﬂﬁoséEoﬁﬁe

switches 174 an connecling circuit Means 170 inc¢l udes
first and secon§1§§FeﬁBFd§3580daﬁ8u$8éecHﬁﬁ@BFeﬂ“@odPHGCFFr§Peaﬁﬂ ekcond
sel ecting val vegid4daflow6atr ehpegkieseb¥t phessonecedi Becplilott pyrt78

connects t fi i h 2 0.t first solenoid 180 and the second
switch 176 %6 tﬁ§%s§§2%5e5§§§ﬁ8?dviég? Eggﬁ switch 174 and 170 is novabl e
between a first positionl&t ishkehbel seteficsthatupidnt s¥sheBckdd mapnpe

pagsi ng fr0n1th%em§aeee b9 ahseieéE€QEhieeagheagéﬂtl80 182 and a second
position at 30 Ich electrical .current i's passed fromthe source to its
respective sol enoid 180, 182. The first sol enoid"

A means 168 for delivering a control sxgnal to

15 the selecting valves 44 and 46, and a means 170 for
receiving the delivered control signal and moving the
selecting valves 44 and 46 from the first position "D"
to the second position "E" is provided. Specifically,
means 168 includes a source of electrical power: 172,

20 first and second switches 174 and 176 and connecting
circuitry 178. Means 170 includes first and second
solenoids 180 and 182 connected to the first and second
selecting valves 44 and 46, respectively. The
.connécting circuitry 178 connects the first switch 174

25 to the first solenoid 180 and  the second switch 176 to

~ the second solenoid 182, Each switch 174 and 176 is
movable between a first position at which electrical
current is blocked from passing from the source to its
respective solenoid 180,182 and a'seéond position st

30 which electrical current is passed from the source to
its respective solenoid 180,182. The first solenoid
180 is adapted to move the first selecting valve 44 to
the second position "E" at the second position of the
first switch 174, and the second solenoid 182 is

35 adapted to move the second selecting valve 46 to the



t he

of

retraction o
first position '

I n/enti on.

dapted to

dﬁ}e the first selecting val 44 to the second posi tion
e second position of the first switc

adapted to nove the second selecting valve 46 to the - 15 -

sition "E" at the second position of the second switch 176. "It

noted that neans 170 and 168 may be substituted by equival ent _-
or hydraulic devices without departing fromthe spirt of 5

I ndustrial Applicability In operation and with reference to

anfegend t pes bbient OE" ok tt Kheyaprend positionte§ she0  desired one of
firske@dHd ek PEEh Piy 6L V§£V§§o&§§ sednéézdbxnaenuahhx ghpfting one of

pi | ot

i npl eneng?
shift sehpdtaugwadamdeﬁ wOtRbut depantipgsftbmnthe” spndtdepress switch
174 to c
valves 1
t he pil ot punp to the controlling valve 26 and thereby control the- amount

TRIGEEP} a Pf £i62B1 1 9kLi Ng val ve 26 the speed of extension or

20

%Zkgﬁz 130,132 to EOSI "M position the work

WY by $Hast

§othades

Source 172 to the first solenoid 180. Because the pil ot
are capable of nodulating fluid pressure delivered from

ccurately controlled. At the

LIL ?9%F?6%°0aF98 Y%éb BF ERGR BPI bRepunp 146 is passed

t hr ough prssinegspytRe opéﬁdtbroaf|nhetvé86cle Q0ot hetudB8saad to inlet 156

MRCE X

Xelyp 950 PHLED SRUSEScLhg biist slyiLleiyglve 150 o

romo

ass om1fron1|nlet 156

t hrough aed| &82 1890 W@nﬁﬁb1Y|FB%fEFPBtOBGr?flsQeopléeﬁetﬁlﬁgsvalve 26. The
30 presgyng1eb tdepdsik doat "Liheoki rge @b'?bsﬂﬁi&nlﬁﬂeaﬁb§k0n the

gLyglye 28 and reyes tDg gopLLoLLLDg, 2! g fouard second position
extend jack 64 he would shift selecting valve 130 to

second position "L" and depress switch 174 to connect

the source 172 to the first solenocid 180. Because the

pilot valves 130 and 132 are capable of modulating.

fluid pressure delivered from the pilot pump to the

controlling valve 26 and thereby control the amount of

movement of the controlling valve 26 the speed of

controllin

n Bll

15

20

25

35

At‘P

extension or retraction of the jacks 64 and 66 may be

accurately controlled.

flow from pilot pump 146 is passed through passageway
144 from inlet 136 to outlet 138 and to inlet 156 o

At

the first position "L" of pilot valve 130,

first shuttle valve 150 which causes the first shuttle
valve 150 to block inlet 158 from outlet 160 and pass
the fluid flow from inlet 156 through outlet 160 to the
first pilot port 162 of selecting valve 26. The
pressure of the fluid'at thhe first pilot port 162 acts
on the controlling valve 26 and moves the controlling
valve toward second position "B" At the same time a
portion of the pilot flow passed by outlet 160 of the
first shuttle valve 150 is directed to the inlet 156 of
the third shuttle valve 154." The third shuttle valve
154 responds to this pilot fluid flow by blocking the

74, and the second sol enoid

hgtssePatsaua%§%¢e§ wsceipéﬁaljask 64 he woul d

,'u,l



portion of the pilot flov;:gassed by outlet 160 of t first shuttle vakve
150 is directed to the inlet 156 of 35 the third swattl e valve 154." THe
third shuttle valve 154 responds to ‘this’pilot fluid flow by bl ocking th
- 16 - second inlet 158 fromthe first inlet 156 and outlet 160, and pas
the pil ot fluid fl ow through outlet 160-toi6he-pilot port 166 of bypass
val(a~;16 The bypass valve 116, as a result of the pl|0t fluid pressure 5
~acting thereon, noves to the.second position "J". Wth the controlling

val ve in positisgeong: 1nﬂﬁﬁlé5@I5W°ﬂr6#F|ﬁﬂFéﬁeAﬂlﬁGné5§4aP§ ghkteted by the
second passagew® 3@ndfl palkeeeotheolpiileg Fahia £6ofr eArblghf bﬁ’életnieb 30 to

the f t tl 4 and.tqQ the 1 d_inlet. 50 th t d d

el ecting val va® Hreatilss PRYS 166 BEAovassnickiseifie SEPECPYRASPal vos

44,46 are in pam&weeubm.thseacheamﬂeroﬁekaelpelpm Emaldopteesbrag val ve 26.
Wth the §irst asuisheh ehid el A BRSPS Qechia oBbeEgdPogiLI On

electrical current I's passed to the first so first sol enoid
180 responds to this el Hd&hi the @Qmﬁéﬁﬁlbygnﬂﬁﬂﬁg iRePPEisEoBel'BCti ng val ve

44 to the secofdud@siflionn £rom mﬁleaecmn@uagsaul e8 &E'x':ect@ﬁ' sgeehepugpbflow
e passed Dby

~at the second inlet 20

passageway 58 £6NE g@é&ﬁ§e8ﬁpl§% f %&etﬁg ggl§8|géﬁﬂﬁgb§ar68 44 and

t hr ough condU|mhé4fu65thenﬁead3@n¢07ahsffﬁrsstopadbt654 Ehdi Hof kbavy from t he
rod end 6§ gof r [ haust gr ough condui t
72, past o&fle%ggf nd ik%éifPPL?&ztﬁecfﬁﬁ§¥ 2 E ggik hggagghﬁﬁg third
passageway 56, Vﬁé§ﬁslﬁﬁeﬁn@846thr3@dﬁ éénéGPﬂEBQdaHGCPHSSUFFGt 32 of

aortrol i ng valseq ed®indecause s aa g %trepéms@ﬁ@‘é@leiGwh%hOEEHht ethbe first
inlet 28 and 30e %he f%rst outle% 3 lthe ro qsf|OMIIS directed -
t heret hrough t & SH&&dVGotP e controlling va ve -

With the f1rst sw1tch 174 in the depressed or
15 closed 9031t10n electrlcal current is passed to the
first solencid 180. The first solenoid 180 respondés to
this electrical current by moving the first selecting
valve 44 to Ehe second position "E". At second
position "E", implement pump flow at the second inlet
20 50 of the first selecting valve 44 is passed by
' passageway 58 to the second outlet 54 of the first
selecting valve 44 and through conduit 74 to the head
end 70 of first jack 64.
Fluid flow from the rod- end 68 of the first
- 25 jack 68 is exhausted therefrom throucgh conduit 72z, past
outlet 52 of the first selecting valve 44, through the
third passageway 56, past inlet 48, through conduit 60
and to outlet 32 of controlling valve 26. Because the 
first passageway 36 is open to the first inlet 28 and
30 . the first outlet 32 the rod end flow is directed
therethrough to reservoir 22. ,
It is noted that when the first SeLE”tlﬁg

win

valve 44 is at the second position the first andéd
second relief valves 82 and 96 associated with the

35 first jack 64 are connected through-the first and



qot ed that whgn the first selecting valve 44 is at fhe_second

pog "E" the fig8t and second relief vaIve@E?Z and 96 associated with

t he R first jack 64 are connected.through the first and - 17 -

se y’passageways 56 and 58 of the first selecting valve 44 to the rod and
he ds 68 and 70 of the first jack484._ Therefore, the first relief valwve

82 W pass fluid flow fromthe head end 70 of the first 5 jack 64 .
through the first selecting valve 44 to the rod end 68 of 'the first jack 64

when_e;/e(r]I éé@oﬂg«! S L5 dwh be?@%dde.?@l Jg tife gffv‘@é@fséf:{@@tif 'prfesel etcthed ;
magni t ude, _an e. second relief val ye pas i ow fromthe ro
eng 68 of"i"ﬂl ef% s?ojébi %‘ﬁslﬁné ?Tﬁ?%u@ﬂ%\%éf‘?'s)‘gt?%e?éc&?ﬁg val ve 44 to
fthe head éndsﬁ’Ojafktﬁe.fi'rise:g'ﬁckemh_emwzirshez@lmﬁwatbel _82|e rpd end 68
Is greatgpyif éé‘efﬁféeff&egngﬁgg?ﬂéégﬁ?ad'é‘n&% '&été’ﬁ‘é.éiég@t ion the

controlling valve first passage pen to the reservoir and the 15
bypaBs vala@k pbdskecusty the pf begbdsebeshing ciakv®i 44 20 thereddre, return

fl-ow fronagdiess ok efige 68i Pét L figck a6k GHeRdGér PASE Sréosabet i Tirst
passagema¥h36 to,the Lfgerv0|r 2 Bgcause t he bypass valve 116 is at the

first 20 *h§oeeqd fpd wh%ngfﬁ%g%ﬁn hap | thg PEERIOE$Y at the first

posi tion Midniddet dmd teeosecenditedbief Waliendé heibnpass| i ng val ve 26
is at eit ; of B or [ S S¢ 1l ons. akh fromthe

outl et 88fg§l€h%£#¢r€ﬁ?2ﬁ%5?/§| ?/,Téél gg ?(E): Hgée) friefs%?v%%l%ébi s_al ways 25
openliQ Al throgpghsthe firspygrbectingevalvephdcke thevheadnende?®irst outl et

32 to theyfeerRd VOiFs22jddk NARPRESEr L €hé NBr£0HEFO| 14 Nehyat ¥& €fgbei ng at the .
"C'_pressurized fIU|d6{ég¥gés passable by conduit 60 to the \u

third posifipon "C
j acks 64 é%dl%Ggﬁ%F R FhRRres magnifde sty act first jack 64,

~first pilot val ve IB80thaisindearsti $itedat boh hehé heomtposlingnvdMeand first
~ first passage 36 is open to the reservoir 22 and the
15 bypass valve passage 122 is blocked to the reservoir
22. Therefore, return flow from the rod end 68 of the
jack 64 must pass through the first passageway 36 to
the reservoir 22, ,
Because the bypass valve 116_15 at the first
20 position "H" when the controlling valve 26 is at the
first position “A" énd at the second position "J" when
the controlling valve 26 is at either of the second "B"
or third "C" positions a path from the outlet 88 of the
first relief valves 82 to the reservoir 22 is always -;J

8]
v

open. Also, because the bypass valve 116 blocks flow

from the first outlet 32 to the reservoir 22 in

résponse to the controlling valve 26 being at the third
position "C" pressurized fluid flow is passable by
conduit 60 to the jacks 64 and 66 to move the jacks.

30 To retract first jack §4, first pilot valve
130 must be shifted to the third position "M" and first
switch 174 must be depressed. At position "M" pilot
pump flow is directed by the shuttle valve arrangement
148 to pilot'pérts 164 and 166 which moves the

35 controlling valve 26 to third position "C" and the



smntch 174 nust be depre 2ed. At position "M pil ot flowis direc
by the shuttle valve arra igement 148 to pilot ports®i64 and 166 whic
noves the 35 controlling valve 26 to third position "C' and the

bypass wval ve. 116 to bl ocking position "1'. 1Bhus i npl ement punp flow i
directed by second passageway 38 frominlet 30 to outlet 32, through
conduintt 60, through third passageway 56, and conduit 72 to the head end of,

S the jack Gkpadietuaive 11ui6d ti %Wofquiﬁlgt sh&ei@ner'fdr"zo Q‘hutshe first jack

64 d by, t t
eservoir 22 BECAREETY RYID RO 45 Fof BheHely SREooIPrsereRTVarle 26
and bypass val \ferome.nltﬁEtcéiﬂse:ot lomtl@t 3Rypads oughy eohdiG iits 66ontbcbedht o t he

trol | | " P ks 60ar A
ggregglnéngaYSégzgﬁﬁanﬁgﬁggdag %%BS?&@,%O%ﬁQhQ §2 Q%”%h% ¥Eg§nﬁ QCQQSG e

conduits 60 and oqui ReFurs Edudg Elowd ffrIOGWtbét h@éﬁ Fﬁé 88n9|fol ling
val ve 26 15  am@ tﬂi&s*;eb%@kl B3 id) YRestd 3ydehe \Hfélcbeadpb@»slséb@gzag

conti nuously og&gvgq ew%% betmee the first rel |§ valve 82 and the
reservoir. Oper 5t R ?@8@ﬁ3,}§0§°€6es§ LY¥OHi%eF&t t hrough actuation of
the second pilot val ve FeZams¢ 2§ theecdotdrawmittiom be@wieenathenner sinilar
to that of thecfdr{usctomul ? \)ﬁ'v‘ée 2%3Qnan%yfp'ars§t valivieCh 1574 ,3Rd yaBY che

under st ood throu a stuy he draw ngs and previous ‘di scussion. 25 30

35 - 19Q P s valve 116 is connected to the controlling valve
26 at outlet 32 on the vehicle frame 12, and because
&j I the selecting valves 44 and 46 are provided on the

implement 14 only two conduits 60 and 62 are required
to carry fluid flow between the controlling valve 26
15 and the selecting valves 44 and 46 while providing a
continuously open passageway between the first relief
wvalve 82 and the reservoir. _
_ Operation of the second jack 66 is achieved
through actuation of the second pilot valve 132 and
20 second switch 176 in a manner similar to that of the
first pilot valve 130 and first switéh 174 and may be
understood through a study of the drawings and previous
discussion.

35.
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1. A fluid control system conprising a resefrvoir, a .punp connected

™he reservoir; a first fluid 5 oper ated | ‘and
dd yBRds connected to the :punp and arranged t@iﬂ l!mgima“lﬂ“ si gnal

gPafse to a pressue within the jack being gre nu as pfeselected
T a controlllngy val ve havi ng first and second -
Hys, the first 10 passagewd® -being connected to and &
the reservoir and one of the ends of the first jack, the '
second passageway being connected to *and between the punp and the
other end of the first jack, tE&BAIMStrolling valve being novable
bet ween a first 15 position at which the first and second
passagemays are bIoc ed,..a second 05|t|on at i,ch the first passageway

is open td&e thed® SRR étéﬁd Gemprdsings; & 5 F@SEXYOLKS second
passageway ias @ump t@ddmctmarp toand:het he eseirvei rend aof filrstf lfuauaj ack, and

a 20 thir A f| t S t he
punp ar?d thgp%% ter?oraa?tkt rvtg"?’%J ac 3&%2‘%?(?3* passagl %lds open to
t he reservoito akhe h@m@rnd mansbd ttlwedefllilvstr 8 £lrstt Hégo&lt Aol |ing
val ve enabl ifagron@y @ Pridiind HANIRD khehC fGRANCHeAdg! 0 gFaatereser VOI T
t hrough the I rst can controlling valve p en the
control lingthafed sﬂq?ﬁéi?Q§§aon&aGPiFHdFﬁ p&SlFP@EI°§%ﬁ%ﬂstvggW@ctlng
val ve havi ngavdnd i r #irgtassagpdiay second i paissagjesalyisng ‘theve fﬁlrsttl
passageway c t n the 3 copty ng al ve

W g;gemf%%ﬁf tbeeﬁ].ngo %ﬁn‘&%‘t‘&%ﬁ *L Q copet lelen"9_ £t

first “pass the f ing valve bei ng

movabl e bet weseryoin staqﬁ)sﬁmleon oft bhlﬂ @Iﬂdtsh@ff |t|h§t fdams&ctiack v &bee first *«..J

passagevay igeddnd g gs%@:i% mln@&reaattdmlaﬁfa U&wéénr sthesel ecting -
val ve first assagevva&/ tilﬁ?’ pen t nt r% ve | rst
passageway | h&nd 1 other, . vé@? h

passageway mu@m pm]lvetfhexfngrshnmlbllte‘ \bfdti&en - 20- first

15 position at which .the first and second passageways

are blocked, a second position at which the first

passageway is open"to the reservoir and one end of

the first jack and the second passageway is open to

the pump and the other end of the first jack, and a

20 third position at which the first passagevay is open

to the pump and the one end of the first jack and the

second passageway is open to the reservoir and the

other end of the first ‘jack, the controlling valve
‘enabling flow from either jack end to be connected to Nt

25 reservoir through the first or second controlling

valve passageway when the controlling valve is in the

second or third position; a first selecting valve

having a first passageway, the first selecting valve

first passageway being connected to and between the

30 controlling wvalve  first passageway and the first

jack, the first selecting valve being movable between

a first position at which the first selecting valve

first passageway is blocked and a second position  at

which the first selecting valve first passageway is

35 open to the 'controlling valve first passageway and

the first Jjack; a first relief valve having a

passageway and a signal port, the first relief valve



passageway being connected to the jack and t he controllln val ve
first passageway in parallel with the selectlng I rellef
val ve being rnovabl e between a first position at ”m Iml mﬂllll Ill‘ reI I _
val ve passageway is blocked and a second posfktilonh afs I
first: relief valve passageway is open to thﬁ%LaCk and the controlllng Nalve

first \passageway, the signal port being céh ted to the jack and belng
arranged to receive the first signal, 10 the. first relief valve being

novabl e fromthe f Lt o ..the siti,on, in response
to receiving the ?Aééﬁ é?%?\ égln 34%%&9%&5 e &%bl%& Hgfgageﬁﬁg Qg
bypass valve ¢erbteeikling \tﬁil\mg ddmsdct pasis@gevdy bdnwparaliied wﬁ.lthst
selecting valve dife sdlétindaSARAGRYRY thd f1t:*a;9c 3ol "vaﬁ@d bRing

parallel with the contyolling valve, _the pass Vvalve nmova e
from a first rl?iﬁ b*’aﬂ’m chft @Wpaésaél §§d€$&a§%ﬁs fdgat to
the first sefect mgl.i/eat vevdivest pasEERFAGHMNA S am;ioclkhﬁ atdger woi I secb@d a
second 20 posi t c a al v IS

bl ocked; neans foéggglietnigér ath;lE ré’hfﬁn’ot ‘?‘?/egnaﬁ‘s\eno’feﬁéfg%?ﬁr%\ﬁﬁéé?ﬁﬁaa?he
pilot signal to bbaopgn the t]ﬂﬂhl&ﬂﬁ thed coppsreddingvavadye Zfadst

nmoving the contrgddddfewdsp) Varhd ' Wighdle ddrtst be%gltb%netceedt RQ 2Re
second position apd thgﬁ;%fgﬁ} valve ron1 the fir % sition to the
second position Y ATAR tosracshve,cd Fdl drsto shgraly,

wher ei n thelOferﬁe sfifstlr(plﬁai\uwalhas bedng sevabd e3Erompeheagdvay

which is conne [ i val con
passageway . and Céféjl #I rst acﬁ?ﬁet t eonqu %%qtt é’ct :1% Q %’?onggeco?i
passageway bei ng Ief®tVdnRg eﬁhetrﬁirﬁﬁr1§}9q5&§|t@o@Ypsﬁs Nﬁévﬁlhsvlng a

sel ecting val ve é&qéwayppertﬁé) t s r olvadivg * 3% ass&gbwa segeiflg
passageway and the

h d f
sel ecting val ve; ?qu??ﬁéidﬁﬁhﬁﬁ¥ e HR Seﬁgp &ﬁé! I?%F@FC&ﬁagsgégagﬁ of

t he 15 first passageway and the reservoir and in parallel
with the controlling valve, the bypass valve being
movable from a first position, at whicbh the bypass
valve passageway is open to the first _sélecting valve
first passageway and the reservoir, to a second

20 position, at which the bypass valve passageway is
blocked; means for generating a pilot signal; and

- means for directing the pilét signal to both of the
controlling, and Dbypass valves and moving  the

L - controlling valve from the first position to the

25 second position and the bypass valve from the first
| position to the second position.

2. A fluid' coﬁtrol system according to claim 1,
wherein the first selecting valvé_ has a second

30 passageway 'which is connected'_to and between the
controlling valve second passageway and the first
jack, the first selecting valve sécond passageway

being bloqké& at the first positioh of the first
selecting valvé and being . open to the controlling

~35 valve second passageway and the first jack at the
~ second position of the first selecting valve; a first
conduit connecting the first passageway of the



- 21 -_cdntrolling valve to the first passageway of the first

val ve; and a second condui t

val ve second passageway to the sel mﬂﬂﬂumnmﬂm‘)nd
i t he first 5 relief valve haveing an inl et ahd an’
e first relief valve inlet being connected to the first jack and
relief valve outlet being-c@lnected to the first conduit, thew
first relief valve passageway connecting the first relief valve inlet to
the first 10 relief valve outlet at the second. position of the

first reli cfontzolding valxe f|tg dtheontfigist smémea@&oraﬁfng they cl ai m 2,

wherein thg el egd) ?&ti\ﬁ@ Ve yalliveSt  an@SSageWagecond 15 conduitected to
one of the rod

ends .qf. the first jack and the sel i ng val ve
second pasSAFAREFing c e ccartite gotvl"i'é'rveoﬁélcl‘?é‘iar_(?&smef‘i’égd%é’nds of the
fi (ert ] aﬁk,tollidﬂe ddleitore! ivallweal \sedondt gassagewaynect ehe o thirsine of the
rod a ea 20 f : hei i v r the one
of- t ro&‘gﬁﬁgiea & hﬁgﬂﬁia%#ﬁiﬁfg :ﬁyd %&'%%€i§%= Q&%ﬂf@gﬁﬁ%ol
system acoeldiefy vatlcyazlianlmia baing tﬁﬁﬂﬂf@%’b@@d the eﬂ‘lf\ﬁéil vdasking a
v ng an (0, Y Sesk TRULIMK alvie SRR bl cotlett it oy

e connec e inlet o e

second rel |fé¥e Vil RAE (Gondid tyy H:S}e céj 538 q?fr#j eencEas(ﬁagﬁ’f@3?| rst jack
_ aﬂd at the cgmﬂeﬁtﬂfg t hfhesecﬁrn:btr elneaf:telalvaiwg) inﬂetse!:ccoruheB(firan)ndui t,
t he con f b J e 4PV t A" ge P I on at
whi ch %lbihecf ﬁe“'l \Sii ?/ ve p:éségage%yaélusﬁﬁc éja sﬁaco époleon .
at whi ch tkﬁizaﬁxnﬂiiﬁﬁlﬁﬂlﬂﬂﬂ ve passageway i s open to the the other of

the rod and head ends of the first 35 jack and the secOnd conduit, the
other rod _and head ends of the first jack bei adapt e q d |ver a
second sigmd inde (Pnf 19k s SESE ttﬁcr?qq% Fi:o cla

wherein the selecting valve first passageway is

15 connected to one of the rod and head ends of the
first jack and the selecting ' valve second passageway
is connected to the other of the rod and head ends of
the first jack, the first relief valve inlet being
connected to the one of the rod and head ends; and

20 the first signal being delivered from the one of the
rod and head ends of the first jack.

4. A fluid control system according to claim 3,
including a second relief valve having a passageway ' Nt

25 and a signal port, the second relief valve passageway
having an inlet and an outlet and being connected at

the inlet of the second relief valve to the other of

the rod and head ends of the £irst 3jack and at the
outlet of the second relief valve to the second

30 conduit, the second relief valve being movable
between a first position at which the second relief
valve passageway is blocked and a second'position at
which the second relief valve passageway is open to
"the the other of the rod and head ends of the first

35 jack and the second conduit, the other rod and head
ends of the first jack being adapted to deliver a
second signal in response to a préssure within the



-22- the other rod and head ends of —ﬁeh?T?ET_TEER_Bérﬁg greater than
presel ected nmagni tude, the signal port ov " ve elng
sconnect ed .to the other rod and head ends m ',mimmﬂmnﬁ bei g
adapted. t receive the second signal,” thet secondseliéf? :
movabl.e fron1the first position towards the second position i _ ,
recekwi ng the second signal. 10 5. A <128 & control system g€cordi

to any one of claims 2 to 4,.wherein the bypass valve has aninlet an ~
an outlet, the bzgass val ve i éet bel connected tqQ the first conduit and

the bypass val vetB®t | 2¢hegi P orARR L ?4) ends ok iflrsthdagk Redngy| ve
15  passageway gpeseeét i tigan he iwemecwd \weagritide, tthe t iﬁd@mas ot ve

outlet at the fijgt it ass, . ontrol
syst em accor di ngsg Eﬁ%y é%%m?é P%ng’t ﬁ\gal pT egbeeci&rﬂg cﬁﬂ l{'e% \%h rtg’ n the
control and bypagthesnl xved andrhead ends |off thet fi#ﬁtgéﬁ%ﬂatmqjlnkﬁing
includes § pag@ptedUdo %@ceiw tHe eddddha Qﬁxdlnc' YW s%d?i ot

val ve having a pass;gf gﬁ an Inlet and an outlet, pi ] ot valve et

bei ng connected &1 Ixe heing aftevale WQR the, figst <ﬁﬂﬁ%ﬁ

bei ng connect ed towapPds ptlhé)tsmrid goseiomfin hadypoise and Cm‘édetilvlilnq;]
val ves, the p||0£h¥a%¥ € ual Iy novabl e between a first position at
whi ch t he pil ot va % sage 1s bl ocked and a second position at 30
which the pilot valve passageway is open to the-pilot punp and the pil ot

]portts thet pgpass, and ﬁonfnl?iél rkg?ﬂ@idps sﬁﬁ& é&mmﬁ/% @ny %tet Iy T
Cospect i vel y. 1 e HEURRIR S of HORAERR ofhe RYEASRVARTE AR, c 3t orhiIRE
first position: tandheameommﬂlebslthewbyﬁhss valvé linlet daiinglcomyeitad
according  to ¢El@E £i728 conduit and the  bypass valve outlet
. being connected to the reservoir, the bypass valve
15 passageway connecting the bypass valve inlet to the:
bypass valve outlet at the first position of the
bypass valve. -

6. A fluid control system according to -any one of
20 the preceding claims, wherein the control and bypass
valves each has a pilot port, the generating means
includes a pilot pump, .and the directing means
includes: a pilot valve having a passageway, an inlet
Y and an outlet, the pilot valve inlet being connected
25 to the pump and the pilot valve outlet being
connected to the pilot port of each of the bypass and
controlling valves, the pilot valve being manually
movable between a first position at which the pilot
- valve passageway is blocked and a second position at

30 which the pilot valve passageway is oPen'to the pilot .
pump and the pilot ports, the bypass and controlling
valves each being movable from their first positions,
_ respectively, toward .their -second . - positions,
respectively, in response to movement of the pilot

35 valve from the first position to the second position.

7. A fluid control system according to = claim



6, wherein the bypass and controlling valveg: spring, the
valve spring biasing the bypass valjﬂuﬂﬂg Bﬂi”ﬂﬁ first
. L s

bypass
pesiton. and ‘the controlling valve spring biasi ntrolling
vyy§lve toward the first position. 8. A fluid control system’
ing to any one of the preceding clains, including a spring connectéd

first selecting valve .and 2Biasing the first 10 S

fromthe fipafePaSkbk gl Othae 5?9899 19a1v@0Skbi Py 9piasify fEN

cont rol ng to claim@8, wherejn the, delivering ans
i ncl udes a Q¥BAEE ofvéggﬁtrFEﬁPrﬁﬁmngeam?§F§F SRPFEHEEBanESedQE% t he 20
source of eteatrblaingowealvendspbingi nbiagingeanshef orconteo¥limgi ncl udes

a firsg 50|SQQLQ gﬁug%ﬁgtggrgggg&j§§%igggﬁgting val ve and-being c

to-the first swt

system accor

erng novabl e between an op

position at which the power source is bl ocked 25 fromthe firs
solenoid agd a acl esgda Peshtr8? 8isPeChctbeaPRYCEoSalYyCOnbSofONNECt ed

to the first, sol eno

arra ve

| t he_f t | db . dt
sel ecting vEP?ePFSCFaéngegéﬁékgas?gFgﬂghﬁgrggggﬁéﬁgtgggﬂ%egFggt t
bei ng nmovedthe th€idgt skdeetingsi vadwe l8nd Bidsing ctherofisgstem
. t .
Comi $010 iy 8386 O PUIPSSTRRGARY, b b 8

I mpl enent ;

nount ed .
connect abl e¢pothBE£RYEE. setecingh9alvepdandnfleah8adfoendeec@ivihge first

jack being

: to

15

20

25

30

35

| Ul ac avi n
onfirats papitiens, mepas fprsdeliveringparaentirplchigna

the ~aslivedoq®" gﬂtEgldeLE¥S£1 aané!rggviﬁégngge- Yrs

el ecti ngé

omthe second position towards the first position; neans for
pfing a control signal to the first selecting valve; and means for
receéiving tfAe dvheveind tbetrbypasgnatndndecontrolling fvalveseceachi ng val ve

ed

onnect ed
en
t
the first
Qitch
ék

bei ng
g

{__esponse

selecting valve from the first position to the second
position. :

9. A fluid control system according to claim 8,
wherein the delivering means includes a source of
electrical power; a first switch connected to the
source of electrical power, and wherein the means for
receiving includes a first solenoid mounted on the
first selecting valve and being connected to the
first switch, the first switch being movable between
an open position at which the power source is blocked
from the first solenoid and a <closed position at

which the power source 'is connected to the first

solenoid, the first solenoid being arranged to move
the first selecting valve to the second position in
response to the first switch: being moved to the
closed position. ' '

10. A fluid control system comprising a reservoir;
a pump connected to the reservoir; a work implement;
a first fluid operated jack having rod and head ends
being mounted on the implement, the first fluid
operated jack being connectable to the pump, one of

the rod and head ends of the first jack being



pressure within the one of the/ head ends being greater than a
preselected nmagnitude; a controlling valve mm“lu“l M‘“ﬂne secgnd
passageways and being 5 connected to ard bet /
reservoi.r;. and the jack, the controlling valve beiig hovhbl% Bet wee %;f>
first:position at which the first and second passageways are bl ocked,| a) ~
Secon&.p05|t|on at which one of the first an24second passageways is 0O

10 the punp and one of the rod and head ends of the first jack and
the other of the .fir a second passa emay |s o en to the other of
the rod and head &f&&n %tWQ EP?%FefacR ahdrshe n aFesponse r cto
position at whi chpriessarieer efithlia fthet oné seﬁon é:hemSSW%i

\y

h h th ne of the first, and
ot paccaghaypariter Banobche chgPlc RS hGhLEGEP T ' Inlieilsng

the controlling Valve &axdpongfirstw andm second paskagemays a:macmmg:t ed
to reserv0|r5throughnbbeealggtaﬁa BQtweéﬁcﬁﬂg %umﬁonﬁﬁglliéﬁbrYéﬁ%ﬁ

passageway when ntr valve.Is ih the second or
position: a first tBEl eéPFg gL? REEPhYing (€ %@%Mﬂpm&%%d
being connected atofiazsd pebitQOn t8e cohich! Ith@ fipdve a:iﬂ‘fj éé&bnd

first jack th ' ec al v bei n en.
alrsflrgﬁcp05|t|gﬁ Ekéékwgﬁsthe % £¥8§%?éttl g %%ﬁ%ébf? t%ﬁﬂi?ﬁxﬁhﬂf
passageways are bPBEked, tbﬁdf&rste%@dd secend | passagewnys) iémaoﬁensﬂto

sel ecting valQe fthat ampaggnay bfeOPsH tend hersie gt
ends ofg the 30 ? P aua N one . of t%e (unﬁrﬁﬁh qﬂbe firs and

and
second passagemayglrﬁﬁ 3?ﬁg ?Pﬁst & RtheF Q%JV%beEH§ﬁ§%%0ﬁ31 pEesandiay
is open to the othassagewagsr odisandpéueadt@nme obthée of itld rd@Ehd: qigj,d t he

' fir
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flow from the oR@sétiene abd Hhﬁcheath%ncmthﬁrt% the sfigsicland hieddnd d

f1 ow bei ng ﬁbisabbﬁssageways is open to the pump and the other jack

end and the one of the first and second passagways is

open to the one jack end and the reservoir, the

controlling valve enabling flow from either jack end

to be connected to reservoir through the first or

20 ' second controlling valve . passageway when the

controlling valve is in the second or third position;

a first selecting valve having first and second

passgeways and being connected to and between the

S ~ controlling valve and the first Jack, the first

25 - selecting valve being movabie between. a first

position at which the first selecting valve first and

second passageways are blocked, and a second position

at which the first selecting valve first passageway

is open to the one of the rod ‘and head ends of the

30 first jack and one of the control valve first and

second passageways, and the first éelecting valve and

second passageway is open to the other of the rod and

head ends of the first jack. and the other of the

. controlling valve first and second passageways; first

35  npmeans for receiving . the fitst delivered signal and

| passing fluid flow from the one of the rod and head

ends of the first jack, the fluid £low being passable




by t

| et f

he first selecting valve to the other end of the first

of the first selecting valve; and second neans
id flowin parallel-wth the controlling valve from

romthe first neans to the reservoir in response

jack'

for’

, the
eanps to the reservoir inrgsponse to the controlling valve
e first position, and for blocking ffuid flow from passing in~10

to th

control | i ngyaltiee befiustat dékecsimndraive o d:hmsdﬁlietzn eridl.of théluid
control SYS§ £+ ac é)é,gl tf?hed dBn é.o o’lﬁr‘ltt <;/M’uer l}é heofiffgét
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val ve
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a paswaeav@ue: énd of nlnaé fﬁ@t itk Gt ltle tfErdt ' Pod B i H
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system accg d@ﬁ@k é jfn 11, 35 wherein .the rod end is arranged
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i on

[iver

a second |n response to pressure wthin the

gr eat er than a preselected nmagnitude; and
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11, A fluid control system according to claim 10,

wherein the first seiecting valve has first and
second inlets and first and second outlets, and the
first means includes: a first relief valve having a
signal port, a passageway, an -inlet and an outlet,
the first relief valve outlet being connected to the
first inlet of the first selecting valve and the
first relief valve inlet being connected to the head
end of the first jack, the first relief valve being

b dtg the first, 30 | t reli
PRALIAE Prom fhe CFLIT  TReann 59y tnd o agvolhc {8 cocond

r od

movable between a first position at which the first

relief valve passageway is blocked and a second
position at which the first relief valve passageway
is open to the head end of the first jack and the
selecting valve first inlet, the first relief valve
signal port being connected to the head end of the
first Jjack and being arranged to receive the first
signal, the first relief valve being'movébie from the
first position towards the second position in
response to receiving the first signal.

12. A fluid control system according to claim 11,
wherein the rod end is arranged to deliver a second

signal in response to pressure within the rod end

being greater than a preselected magnitude; and

second position of the first selecting valve, and blocked
passabl e to the other end of the first jack at the first

£

e

FREAN Befns EHead end of

a
he

ef

end

-



- 26 - including a second relief valve having a passagewa d a
signal port, the second relief valve having an Imlﬂilfl i ﬂl lﬂiﬂht and
being connected at the outlet of the second riéd ! e g6

inlet of *the 5 first selecting valve and belng connected atf .
inlet -of the second relief valve to the_ 5 d_end of the first jagk,
second.relief valve being novabl e between a®first position at which the
second relief valve passageway is blocked and a second position-at 10-

whi ch t he second ' albv S ' p t  Of
the first jack a%&eéhgﬁgécgngefﬁﬁéteg¥¥?%e ??%g? g@?%%ﬁ?ngg J%ﬁ%%P§£§%£
second relief @BBvedsighgralpoPPrtpcthy seeondcrelief valye hawingran of
thF_f}rst {aCkbaﬁﬂlétraﬂngn$GutEGeiHﬁdtbéiﬁgceﬂﬂnééﬂ8@|at%5thetf&h%ﬁ@ﬁond
relief valve beipg gpyvable fragmt irst _positjon _to seco
position in r poggg SFS°P§C§F€$ﬁg YﬂivgeESnﬁggifﬁﬁﬁpélgélet/QEEYEﬁd
control . syst em fdecesdr deedectingai valve 28nd vbeingn cotmected and thé

the first j ac S LReC cat | t d o) he,§i r st
jack at the secoEglggsPFiggeq g?ﬁgasg%%ggfrg??g vg vepgﬁd ?ﬂ% sée%%ndof
position of the fPest fd&pEct JagkyaFhe. second pelief valye peirmtPeyablgstem
according to anypetweeh al §ieBtlPokftion aberwhichhethentsetondy velvef has

first and second_innlets fi a S utlets, an he second ans
i ncl udes a bypasgagggvepgﬁgsgﬁgg§a Sgss§£§€g§$ £n§n§ s?#ﬁhﬁ Po%hﬁl né%P
outlet andlOei whigh theomeeonddreliefievalpasspassagevway| eist oopeme to
reservoir and at ¢hlge RyBasgndab¥ethe! girke §hsk! ?gtgﬂétéé%oﬁﬁ iffet of

cantrol ling valve, t bypass valve "bern noyva - betyween _a | r st
position at - whitde gﬁésgyﬁ5i5°$épge ﬁﬁigggemhyeissﬁﬁﬁﬂd tbelige yateevoir
and the first gignadutpekt béingtheonneotédol tongtheal yed emddof athe
second position ' h S Ss b, ,
the bypass vaIgg&sggghén.ﬁﬁéagféag¥$§n?°tﬁéégxse thE>SgEcehd AEE%SP'
15 the second relief valve being movable from the first
- position to the second position in response to
‘receiving the second signal.
13. A fluid control systém -according to claim 12,
20 wherein the rod end of the first jack is in
- communication with the head end of the first jack at
the_second position of the second relief valve and

the second position of the first selecting valve.

25 14, A fluid control system according to ahy one of
~ claims 10 to 13, wherein the controlling valve has
| first and second inlets énd_first and second outlets,
and the second means includes a bypass valve having a
passageway, an inlet. and an outlet and being
30 connected at the'bypass valve outlet to the reservoir
and at the bypass valve inlet to the first outlet of
the controlling valve, the bypass valve being movable
between a first position at .which the bypass valve
. passageway is open to the"teservoir and the first
35 outlet of the controlling valve, and 'a_ second
| positibn at which the bypgss valve passagewayzs
blocked, the bypass valve being movable from the



- 27 - first position to the second position in responsé to movenent of

the controlling valve from the first positi t : o or third
position. 5 15. A fluid controlt system ac”ﬂﬂﬂiwj ;Hiljﬂm m 14,
wher ei n=f{ie bypass and controlling val ves each Sc ) , and -

) a pilot punp; a first pilot valve havi ng a pair. of L~
passaged@yy and being connected to~t2® Pilot punp, the reservoir, anduihe
ports of the bypass and controlling valves, the first pilof

nmovabl e between a first_position at which one of the
pil ot ¥a brstageonition open thetsecondpositiomdin heegporsepkpts of the
btyﬁass ?nd :f&aémaut;l nSfVaiHGS,céﬂgrélﬁfﬁQndvm;'f’{%x&5 tllxéiz g tgeth
ot her irs ilot _valve _passageway, .LS open to the pilot punp an e
pi | ot portsP%§PY#%Pb§$a£ eaﬁ_-%@%t?ﬁl¥?%ﬁgv%$%%§f°%hd each of the bypass
and control ling val ves being novable fromtheir first respective positions
to  their 155eCoRde1 i fSRGLIYE SeteROShEtOPEIng " £6 CSPLRER 18, MOVeNEN!
of - the first pilot valve fromthe Tirst posjtion To the second position.
16. A fIUVﬂeéﬁh@roth%ys?¥5§%§co$@¢H§°¥gf%1%4ﬁﬂ valves eaehnhas ajncl uding
a bypass VapiPo€Ppore; Camdethéuding igpiwtt?W§ &alfgersthepbypss valve
spring biasi t bypass val ve towards_the first position; .and a
L controlljngVQQ?ﬁe g%ﬁ?*éﬁcoﬁ%ect%ﬁlfo (PR BITFIEYIGE v ANE. being
control | i ngconméckeedshoitliye piletnpumphe thet roésermpoinl veandwakhie t he
first Sity 3 k L C L $1 rhad  WOrk
ol erbl: REneEd ROLER. §F PRE‘oyRESEIbAe EORDLORLING dauédyiene®  OTK
purp nountEdrsen Pilet fyakge Beimgomeraklet Pekeesrscyoifirst(i st rf
fluid operapegiShon | &EK WRIERHY bR@JofNEhé Opilevdvalv@dpadsageway®unted on
t he work inplenent, ong?of the ro anddhggd endf gf-éhetfirsk j@gk bei ng
adapted to | PRED Epf? g reservoir an e p1lo or.s <] e

bypass and controlling valves, and a second position

15 at which the other first pilot valve passageway is
open to the pilot pump and thé'pilot ports of the
bypass and controlling valves; and each of the bypass

and controlling valves being movable from their first
respective positions to  their second respective

20 positions in response to movement of the first pilot
valve from the first position to the second positidn.

»

l6. A fluid control system according to claim 14 or
claim 15, including a bypass valve épring connected | ot

25 to the bypass valve, the bypass valve spring biasing
the bypass valve towards the £first position; and a
controlling valve spring connected to the controlling
valve, the controlling valve 'spring biasing the
controlling valve towards the first position.

30 ' '
17. A work vehicle comprising a frame; a work
‘'implement mounted on the frame; a reservoir mounted
on the frame; a pump mounted on the frame and
connected to the reservoir; a first fluid operated

35 - jack having head and rod ends and being mounted on
the work implement, one of the rod and head ends of
the first jack being adapted to deliver a first



- 28 - signal in response to pressure within the one of the rod and

head ends being at a pressure greater than a pmmmﬁmi, m mt ude;
¢ontrolling valve having first and second % elng
nmount ed ‘on ‘the 5 frame, the controlling valve*having wriss

inlets and first and second outlets, the first inlet being connecte .
the réservoir and the second inlet belng é8nnected to the punp, fhe

controlling val ve bei ng novable between a first position at which t he

a SPR: | |.ocke second position at '
&glchfiaztflfgg pasgaggméa ?3% pg%% t° b?ﬁggFFFsYQFH?Ettﬁﬁd *ne fpfstthe
‘outlet and the sed8fd ﬁ&§sa§6ﬂéy P§d§pbﬁlng aheaspremdurelgtea@drtﬂﬁm$Q§0nd

t I C 1 SsS
open 15 the SecongeLgher oand Lie Tt gutf’g'?:égifﬂ% g‘é%%‘pf a@%‘ia
is open to the fif f inl 8f%an§eERBI BREAAISHRY B¢ ingtmenn ol the

enabling.flo® froﬁremehethpacbntndlllbngevaméeﬁae v; ?ﬁ@ﬁ\é?ﬂdrgl | Sty the
20 a
Valve (5 SPeond cenLees | BfiaOf iyl VanR BREdREYut e | g PEHISY iniht

I s in the second
xngﬁglflrst and be Bﬁdcﬁaﬁgﬁﬁﬁﬁa§§ gﬁ reﬁﬁr&plrmnndethENIsédundeidiet

t, the beiny eshnectsd V3l venbaubigp!ir [vve 2Nd
50 <0000 Gpac T, AR L Feat ot e st e
bei ng connected to 1Na fnbetvee Fett RS s
control I'ing 8] vefézsbndandt | eecond ngpassagerys t aidic BRNEE ] eébe&;ndt hg
first selecting Vﬁos’ftionta‘@ whf@faeféleggirst'gévse%agg\fla:itiﬁ (r)og{ lne;(gg glrtglget he
O e 0 e Bl ehb HRISY pig oo e Crten” b e g o
head ends of the passigéewsx, is heopén r&?} tl?@'é?é‘édxﬂﬂi ?Ct}[’;%rn Pﬂ%es@%fo%?llst
gﬁémfaggcong La;(g%ge%ssu&@r 516% aﬁ‘ﬁgg or‘Pd: pd@lﬁbon the wfiisst he
first passagthay Passageway iane:nen dd cthe decord ritilet)| @nd the first
outlet and the second passageway is open to the first
inlet and the second outlet, the controlling .valve
enabling flow from either Jack end to be connected to
.. reservoir through - the first or second controlling
20  valve passageway when ‘the controlling valve is in the
.second or third position; a first selecting valve
having first and second passageways and being mounted
-~ . on the work implement, the first 'selecting valve
o, - having first and second inlets and first and second
25 outlets, the controlling valve first outlet being
connected to the first inlet of the first selecting'
valve and the controlling valve second outlet being
connected to the second inlet of the first selecting
- valve, the selecting valve first outlet being
30 connected to one of the rod and head ends of the
first Jjack and the selecting valve second outlet
being connected to the other of the rod and head ends
of the first jack, the first selecting valve being
movable between a_ first position at which the
35 selector valve first and second passageways are
blocked and a second position at which the first
passageway is open to the selector valve first inlet




- 29 - and selector valve first outlet and ve
second passageway is open to the selector valve Hmmmﬁnﬂlm”nmd

sel ectq valve second outlet; afirst relief valve viing sa passageway
and gZsignal 5 port and being nmounted on the work inplenent, the
Tef\ef valve having an inlet and an outlet and being connectedx
¢Q)ijnl et to the one of the heae# 28d-rod ends of the first jack and_at
t he\o etf to the first inlet of the first selecting valve, the 10 si gnal
port\beig connected to the one. of the head and rod ends of the

4ck andangelgctasgeyalyer o £ttt onbleti rand skhral selepdorsirst
relief val ygihei ngetRnab! padeayesdyaiki bpen BeStheOBelaktophiyglivet he first
relief valve paésa ewa&srs Iockid gnd a sicond 15 . p03|%gon at _which the
first reli&€CORg véPFass peteckpr, v8lvRe PRFORdanQuELEFét Bf the
first relieffirstveelile€ falvie havialy aal passagewayovahde &roeighalfir st

Posi tign topklg SGRANIHAGEL' | Hluh eaCSBRANSEREO LBEE YinpdenkhE, thbS!
del'i vered glgnal,. an ypass _6 val. vé having “a* passadeway and
bei ng mount §drst wed iefavalvenbawipgs anyvinlethaddngann chtdetanandn outl et

andt be: "9 Cﬁ@&lﬁgt EQogheFl%?d nlaet ttlthe[ ﬁthbfe tbe::%br oheOuYE! eheofxﬁaag

control ling valve .and a outJ,ef ereof to the reservoirt, ypass
val ve bei ng? r°ﬂo$&9ﬁe°fhggﬁw5355t aaCﬁfFPétlaﬁosF Fon°u§5§twh§8h t he
passageway ther edfirst ofimleto wfe thest fdusket sell echdngonaileel,i kheval ve and
the re VOI s d e : Lt t owhi th assgge eof is
bIockeagfa g&&?%g,ggrgrgggﬁﬁfggghﬁgﬁg? Fpnignfloaggang%negﬁﬁ 3§anfor

sel ectivel yandi r 86 ngndene ofi the £ispy drek. t anfot Arrangedngo
control ling raeéiRePathe’alpiestan@ignalng the citrsel | iredie¥ vealliem the

S I YT IR TR CHCRL LSRR S A T
to claim F¥irstwhaedief valve passageway is blocked and a second
15 ©position at which the first relief valve pasSageway
is open to the inlet and outlet of the first relief
valve, the first relief valve being movable from the
first position to the second position in response to
receiving the first delivered ' signal; and bypass
20 valve having a passageway and being mounted on the
frame, the bypass valve having an inlet and an outlet
and being connected at the inlet thereof to the first
outlet of the controlling valve and at the outlet
thereof to the "reservoir, the bypass valve being
25 movable between a first position at which the
passageway thereof is open to the first outlet of the
controlling valve and the reservoir, and . a second
position at which the passageway thereof is blocked;
a source of pressurized pilét'fluid flow; and means
30 for selectively directing the pilot fluid flow to
both of the controlling and bypass valves and moving
the controlling valve from the first position to the
second position and the bypass valve from the first
position to the second'position.

35 |
18. A work vehicle according to claim 17, wherein
the first selecting valve and the first relief valve



the first 'selecting ~valve and the first relief valve —-30-connect t
head end of the first jack to the rod end of the H' : secopd .
position of the first selector valve‘and the seco mmjm"m Hm”“ e fi _
relief valve. 5 10 15 20 25 30 35 _ oL M s . -
oy | - - 30 - '
connect the head end of the first jack to the rod end
of the first jack at the second position of the first
selector valve and the second position of the first
relief valve.

10

15

20

25

30

35



