EP 0 374 501 BL 2 Description, . e
down rates of novenent- of the hi y ,mhhe rates arg unaffected by
‘the actyal .velocity dr This |nveﬁ]&|5?ﬁﬁs aeneral |y tosan -appar at'us
MSS @eaddpBodli t ch. Rather; the potentionet edewmmtea‘qumnlenmfltm)hi}cb however,
positioniing a hitch of an agri- only to cotherrales pracing gf‘%‘ "Hﬁ'°°“v°"
el ect r | Thisinventien selates gensrallyso amamse partj E@pHelt h‘f“’t’? her, p°'°"'§% ﬂ ca

‘del i vé?'e‘i?“f’ﬁ"’&'ysﬁgggﬁm“& 2 b Gg'hydr uI | ‘E,ﬁ'g ,,ar %h.féﬂt'k 1&&3

contrgp qr rahgBfBit éffeerival rovidas a

I nst ai{ ﬁsmo\%)g nﬂ? d i-0 an aﬁfahually geyth AN Uag&egs:mnlar in

thr Ot (el veRMbC € SI m |'ar I A Cul t ur al vehl C bperation to that of hydraulically controiled hitch

oper at 1 jRNtheOfiéid 26f ‘@friduchal Wehicias,| it sont r ol | pasitioresshit diso suffersifios) cparse and unpre-

-agri cgbinthoaptacectar xingle véhicléd o be usghisiat | orer s dwtableamgvﬁ"!ﬁm ok the F'F@nﬂsc } ag no

and unydevarigtytenplicationsfand tetoyv A @dvehu cI ePt fisigs for &I\g‘%"‘e soleng """" ‘;:u‘;“'f‘;,
iion

di ct aep@trmehm'emmt h hep i “(’1%
Eﬁ:% i brat' g ?ﬁ% ﬁ-aﬁ e m g et

and té’s!f’(W/' ' &ﬂ’b' t 'cé
spect locations, ln‘iC Qoftol
an aptgﬁﬁt?&llUﬁy IR ad«!ﬁléﬁ}e d :ﬁﬁ ﬁﬂﬂé‘-am y COBI&Qﬁhﬁﬁbs&i@niH@at\aamrmimof preselected

-sel ectpentITheseOfmplenfefiisitgn typicamaidre framr K el emigebtions; a fjrsa sénisingmeans ot livering a
whi ch light dutpicoltivdtyrs to exoémely Warpé plostsi cl e at fieet piboal Abving a pragjfuds epreala atjvg to the
power evdichitavecansesronding yasiations inmeeseTel i nder tQ‘}atW“lQS thqvee'ae' |°l9ﬂ'§"‘- grond “""“9

appar a‘twa'odhprqf’sm b'éttvcefnt'\eo'l"‘cbo ' roI | y meap %Tgi ‘L T‘Fﬁ“ T :,%r:

i mpl e °°'é£$'ng %? Ko ﬁv‘ﬁ' °ural | ty"@ﬁ:‘ éﬁf‘ ﬁ:ﬁ@hefirst

| QRS secdn Sﬁpsdl O&da&am&d ksighal
d%r%’ ¢ fﬁéJEIYchcéJ ét‘@-tt& ilﬁma:t o EXt r %ﬁﬁﬁé’ al nﬁgﬁﬁ:d&loﬁbhﬂalmfel 16 Slie diffqam?a
‘havi ng\eavyrmﬂmﬁeu Sre @RécsSVervharEcdnipatdie Was Ch bbveen teifire apd setomsigrals; and means

-

i N mags thiTbydraulic akedsnofaf light dmplemenlA el ementfqr rmymomesm I ﬁlﬁ?’ﬁt‘%ﬂ"ﬂg t*l?e :

_cont r ciydtebidesiggedoto liththeltiepvjest "ppﬁemem 20 'g?ff
| nalcahw%'g sisabip. veincitien wh pred | y rrpls %t‘;r’ im va 9‘@“ u;jg
correl"éi‘th?“t/ ﬁtt erpem na s Y isin étﬁé&”k (;hr of to ' apparatus is
hyar a in f g\ﬁ is ﬂﬁ Qd'ns fSP%c&‘MHQ the) third
f ' r ZCI nEBif e, raw uawemfgnsl desiceanebicitg Bighsl
eh\weiﬁipﬂﬁteat, eﬁidaaﬁb utoﬁaue rsenrent s thevmgt alnrtagnmdetcoaelatmnemetrnaghndde
ja hawunghcapmm tardeause rundésirably chigho t he diof fhertkird sigriab; aep teemyno ﬂtsraemal
excesgates ofidescenoFparmeass of Abe implemeetn he faPF desisach V%'E‘E!Un §’°'
‘means ultimatele conjiglsd Y@%é’o‘%‘“@? thg hitehyht | pIcBRER '9" h?’ ive to

_- second"‘g|"'QJ’FS!"“"§J%X ﬁ’é‘i’ﬂ? °{ §§’St em dé%l 1. and

Mng
i mpl e vEde Bls el?@éiﬁﬁlhng the

undes 'thn%sﬁ‘ufg dévice hf $b gniﬂlreﬂib\ﬁ'dﬁg leoB‘W ﬁsb\d&tent of the work
corr elgtranBallyOadjdse afd lsﬁnhGlolw %@%h HigTp| €MeNtelentadin ik flaSditegtiona tes yesiugarthe: absolute
vel ocidbyerdétion s thowelgheanbednfigletiendf and wirbdgnituds nhthe thirdsignabard the ¢aprol
rai Q/rtge smpdemer®0 according to t he I nventi Gﬁana'such an apparatus is

| oweT | ngnfegynatgive ss'a't ﬂ%&?' adj |on \mrré I har ac'tne%lragved by means for

recei vstV me @’ets PP “l't "ﬁ‘c? it ; ‘Ivs N g%.%ima@ vmglogw

'and de éfeh fa %Iﬁ:‘ngnal heg)siicleMtcR E5ébm, dnd% iUk dRpPm f 810
cant of hﬁé’. osiﬁért el at i vepritdiment BRES plesslt inveaticati| | C

-pr eSS%Qh&G&»r@&Uﬂ&t un@;otas maebby/theiimple- Of t heFig2 Midstedtenan hydnaudio schieowatic of an

recei vineg irichasescdoited doeatiespedd witoslich . Bhe nmswdiient d therivdrestic Glrcl{BB' of shri

desi reddeseémwemrghaimemﬁamtrwm ng a ulnremtlevgmeent rol s the ve ttXn

?Erp}M; &?ﬁhﬂaﬁﬁgﬁ%ﬁ%@{%@aﬁr fef%‘; or e en%%a? f EF?’} %@?’3‘? é:'ncum:iﬁ& the

bet We(e%%'sf?}, Thacht/biom, of suct? @ﬂtfv%%ma?l%bodnment
d esir g,cea JYBRIAG ofor recedf\(u.en,geyaeﬁ.eerﬁiba{tcom ngs and
provi dﬂdnrﬁﬁl&n&dJ Nﬁh&bh&uanuilhest&ﬁr&dsm si gnal Figoibiilkspretes a fieichac ofenesibictimgnt -
t he t hefrettivei wherd @vopedy vddjustedt srel ocprewat or nayofdheopresent ingéntiondandect i on and .
vel oci ¢oppefisaten fae raprapegstortshiorgatfplness opmnual | y Eig; «tysltusaﬁesarﬂqwqhm Pﬁw %ﬁ’?ﬂ'ﬂ‘eﬁh
hi s 'eatmem |n a direction to reduce t¥e ﬁ

vei ght h herein xz:)crﬁrersgwpg ude of fterrgeglﬁgf(ﬁnaﬂ &%‘i \gn t he::ltr:’: ‘ﬁ)r?;

f 1 0 l
cont roi ?Qg PF@F lled hitch positioner. In shown, Fig. 1 |ilustr§feg ubber belted agri-
f‘ar Vit ine! Eélainhla ua:t M§tt abl e SYé‘tﬁtﬁvaWéﬂﬁﬁiﬁEa Vt&élﬁ'ork element

shor t cgm B&%m.oﬁﬁd@g fo, coﬂt'rollmd the h,e afA€ C ONganyisngvatsipvdongestedito aire @br arhé portion
flowrate to limt the descent of an Fig. 1 illustrates a diagrammtic
view of the inplenent to an acceptable rate also acts to limt wvehicle,
hitch system and a bl ock diagram of an The ascent of the inplenment in

di rect opposition enbodinent of the present invention; to the desired
effect. As the mass. of the |rrpl e- Fig. 2 illustrates an hydraulic

Y - o o o o



|

I’TDtIOI’]

7.

3 ' ' EP 0274501 B1. -4 of the vehicle 12. The

appar atus 10 sel ectivly hydraul rggngement illystrated her ei n
posit L,pns t he- novabl egwor k. el enmen F'l?)ﬁ?ﬁc?h '8t provi des pgwered upwar d

{ noveneRpaf thavehicld 12eThearipamius 10 3electivelypl ur al i bydrasfic pommé Iae‘amwehbdla%trmher'ein
relies .

[ihreek ,Qgﬁf mmm%‘;%% Wgﬂanr o ;ap:"’% .}32?:3;% d fgﬂ%ﬁ

{a pr Sﬁ\}&i‘ ll
1 pr ovi dmotivefyide Rilvettizally raise avithloweritivehidR2 and t hyzirautic purbp 3000 TR hydmalicoontrolsystare

on gr aR9 "&rﬁbﬂ merable, work)elempgt 1 bgent f or PM'%@

ree

304 COﬁiﬂ:ﬁCﬁe %meelc foNsro@id nuaydaiurehe thr E@ay)iviNe 307 andCthé rvamld@is*paeemem '

force 1% Thedirection bf/fluidflew through thewylin-he hi t c?8 intiydrsdedd sensiogriwdsdics aftwhich the

i hydr auti¢re 18;0?& dater ttbvr#![‘ﬁﬂoﬂ'lﬂé vertiealct i ¢n ofeedhagk df“? 384y fermsoan fntegsel Q,%ﬂ- |Tﬁ°.

: | " ! 4
bt s *s%’: ﬁ,,.aggm.gg‘a ez:;é““ SR,

?E{%}&t:?gﬁy Tagggi g 'f.

§mp

sol enoh

{ the al\)éﬁ ieive r rde@hé WB yd?aﬁhcﬁ- gse 0l eggy ig%er?sﬁwe%ltw&hﬁi &&hrﬁﬁeﬂihy and

S

}
l

'l

l

:throug

act u- tht&ghmé@bmeﬁﬂslzm defaedgederipd| | C punjpsedsSitive thxhelodd. by a central

el ect rdon of thertydmbli2éntrol gysteeT 28 atdoen- pr essur e Figs SpardiSbilastsats an elheropissghematic
: di spl apaniestFig, &l eI | ver p| I ot pressure to a"fn?@r ambo«t;memnpfr the Pm invention.
i'ncr eas °°"?'I9b° i be

hydrau%yeat?qsu ; @'ﬂqﬁgqu p%’é‘ F?Fve {"otﬁé" mgggﬂs 4¥ 'Sta"‘d

R l; nii'.l”“?oae & »sa bLﬂaeE 5‘&"312
ﬁst ﬁanarbp ateld

omasmé :wyst em e @feEiEa! connectldng 20,92 A& low”
Whéréin afty pbsiidn’ Md%?h%dr&orﬁanl es Fi ﬂomé’ds of the variable duty cycle signals

7 of onefrictidnatly maintairel. A ifiest sersingmheans38nt i zn. deligenad by thedirstrapd sec®dd: sensingcmtaad
Wi t hi ndeikers a first sighad bavingcamnagnitudecartelms 40, 436, 38 pulkthe wiectrical igenngptian-paints 40

el enmentyo

cab 3zvvtame.'gcameiam 9%9'%%&%@9 20 s?@ (Per* "Y o dhe spppecive d‘hlgh"
s 38 topul tha
y high” eveq

with ¢ §rst sepsia a pl ur perp T.se
spurious

ok PR, aﬁ°§’§nm'° . R Q&ﬁem ST i e

kit Rardle

“hand oméra{bad:e‘r is daldnBI0g sigR& vt \Tzahﬁla| handl ﬁnu% propbhana lt& the [dutyycles. Two inver-

connectditags whéreindtBe midgaitydet dfcthé IsignBl isher ei n ars;ﬁmeetemnhsﬂﬁmm ebsuré that the
oper at grectls proportionairte e ltahéle\msmabl e duty cowbes signg hmmcﬁrhea'e&eomw ‘and the

mai nt alP‘H%?d‘V'd w%qtmsenev nvﬂs%ir! 2% emtlve&'leg m&g pRiharness
secondagseléﬁ E" e @ aaa S sign nal P i e n's 36,
36, 38Afo gg:g ’ﬁ‘%"%{f 2 ?1%3&" R poi nts °“ ol

the Conw detorid ﬁ%u.vérpasx&hem o oungp 6Jt t rem.v +5v
first |H3Gn§'&fi'ﬁ$a feudedBorRAfatie@ o Othe 2 VA i e&'ﬁmﬂﬁnrctﬂﬁl Mﬂ&lp@ iRdpbident of any

resi stlaéainoqu the wark idnlent e, TS isédond Sensi Nigvel| shiffigoinidaced i byCtie isensolsubr wiring
-_preferseluktygmmaaquarmmwasmed'mogl cal | hardssgh” level. Ais a

' b %\9@9 sn palf tip! nalog o digital
A EREE g&.éﬁ%& L g éﬁﬁaéfwgeé‘za%ﬁ =

t\gntﬂ?ﬂéﬂ ermqm h3§ enp mnm&wte and 36"8 °EEPP¥$ fothmweBa 1§52 54 oee con-
48 0 55t03

_ v o I t ag e Fagfm@mte‘sm Hya&olid dwlﬁomsthhea s l g n al J’e%esvesttﬁé Secom sifrfbl irfdicativecof theloca-

e Sl
o T i il g it dors ot f%;a? fit g@ e

Si gnal andaincludessal varidbleadispifvemanty Bydraulic pr opor t tienaf tl’ieoh‘tdnenhamﬁrmtpas ithe Gacond
out put pummy B selegtivelviconhestadtenthey h\tﬂ!m[ic and50t heSIp'uil s endnideliviersnan] Lactual velocityr signal
converQV§" %e‘av'ﬁ{%’ﬂh aggilot aﬁe%‘F‘! ‘ havingor Magnitude coreslative t °N9.'Pﬂﬁ's°§

' teQ’arl abI e"‘ﬂl!i'f' “b@'[‘%@é?f‘stﬁqé“ f resistor
second g e Sl gn ¢ %r;gﬁf
t he 32"%% i Zzs%%f %drat Q@fsia mes 4 &af.&%ﬁyﬁgn} gg '?ét

cont r Ojespeletive ends of the valve 302 and fitVel thet he var haBlions g8/ khfﬁbéﬁhﬂoﬁbﬂlﬁa onneBtfon of
i nver t ol 4f sheceaNk 3E 16 iong ofahe actabtedel | ver Sthe @paditotl 64 to the idveértingt ippit éfuihk
range sasijions. for elagiples ® mmatehwwaﬁl\mgvegnal havamghfar 6fandiatfemiibackyesistori8icornected
t he opent ofdhg Fyliagercls; the ¢ wérenstipp betyeerd thet output .ang invarting tﬂﬁ"'o?f the

en » 22 the valve

tor 62 pro limit of

.| nvert faﬁ the, ao'M» suee.otaomrwmm smaxwmer Wi t a.ae.reamsnnne%ms bpma isto1\62 and

nect edvatldtranzghd derjtsthe cadiinie@Ws paak.fThet er & 53cdpacito 70 #blcRoseh twith egarfdi toCtlosed
17. A variable duty cycle signal 45 pair of inputs of a nmultiplexed
analog to digital is simlarly delivered, by the second sensing

converter (A/D) 56. The output of the Ioa/ pass neans 38 to the central
el ectroni c control 26. filter 55 is also connected to a neans 58 which

"Fig. 2 illustrates the hydraulic control system 28 receives the second



7

5 ' FP 0274501 Bl L : 6 100 stability and noise

criteria. The noninverting «inpu f a nal anplificer 112 connetted
-as inpu-.of the anplifier 66|s?on%Qt?e‘c)l§@rl BAl\?oltage a differential _

anpl | ﬂo&mahﬂ«qomdaioﬁalcumua:ﬂ‘haabmmﬂﬂﬂg di Vi dermmeqf\nomermml? '69" ﬂ%% neetadap
-t ef er @nputof theiamplifies 668 cannactadito aveltaas t or 110 4!#%5*‘ on of.

di vi dé'?""#ét"ﬂk!‘f%" 7&“1 PFG sﬁ"ad "ﬂj bet méﬁﬁfé %‘f":@i ?ﬁxﬁaf ihe
| nput vglfagp seh g nal lifi er 118 |s

anl ) E er 18 ob%ea@d e ALcEoronal simpl

: dve'itmgCiﬁﬂﬂ%f:ﬁﬁ m%ﬁ a Cconpadput onnédiel 1 ma:anputnmummy'er 112

| Conne%eds5rﬂtbhﬁnmﬂbmembml\leaﬁadtoof t he angla positivepinput connected dot ® tiidngle
out put78 & conhectealip Iparalial with XBe fesistor B6taand t 0 avaveforse gensrater 20,4/ D 56: A

capaciredyce elactrical npesl'ﬁhswtnmpwe@MEct é to H"’M‘ﬂ"& ’@!“PB“G ?{

par al Ifiet GQ/\F@F?OFHE“QF@Q‘ pugh F{ eform gﬁéﬁe?’a

noi se a“‘H‘Ré"S the VD 5P apdde arYB\tqg- S The tri) pﬁf‘e has
i ncl uf t hroug 8 &{ g ,Qggﬁ, 16, .
R i A

vol t agfodndTHe!voBageltfop detbss tHeQeuisiorBBls ng | NPUhe Cxamﬁmtm bas arhinveiting Linput 32n-
vol t ag;emehuwmdad t0)thie \bases of 3 paid btprprtppe f i er 1 h@cthdithrokigh alresister Tﬁatﬂtﬁ"ﬂ ouiput of the

i ncl udeesistori88.P0. T transistors 88,90 each Ve connect'%n?'h’rzga 10-jts QY Adapacitor
i nver-?GPtEGFOSP@T“BEs! nmw%\gtaeatheﬁ pbs betwé tpf th %;;'91' thzefgg?"md
{ ﬁs'sm' g g M S oL gfdﬁ',r"@%f"fj? a‘gﬁf o] TR il A0 i mpus
‘ther r nsn a resaaansa
f!.'nﬁ miplifiéd & %ﬁn@f pnp tyneog.c BifcultEfraly W40 € Borinetted it6 the
meb Qbﬂ Ms:& ad et (aitage Simtitisg 88, 90. o mtairaawﬁatmmmﬂ@h%emmmm

i nver te@éui &&namded @ pidlecO\tiie A/l BGitfrom a @5 CaEatsi odeterming whichoof thenup siredpwio
'gr ouncexeensivé lveltagei Simdieriyfthe edvtter Tigheout put  sblepeids \awmﬂ er' oytpyt ling 146 from the
.-con nedtaesl sﬁph%‘) 'F P@M&F‘Q@ 89(8'!99“# H'PEb?fﬁEQ:t ed to ™ ggﬁ‘l frols yhich the
1 15
1138

vl
| t ra i ist 'ﬂvelr ;Ir n?_l in Qﬂm& in W%ﬁ? D
Ce)Lceg % ¥I;§§.s? orm% §Ii?£ no ath@é?, mplﬁ N@ﬁ‘@aﬂmlla:ﬂ}eeém&d%pf‘l\::;i

! reSle%EuSi{ Ail- .nﬁ&(iuaﬁrms ed)léttﬁbIt of thmmbuefuens iconm@tred ntd an iApUtodfi
Ci I CUidiocRliripay oflthe AD ss.amaeasé-mortas islot t hr ougdecdnidcthreeSnmit NOFB @ate THS2. Eaghtaf dhe
| i M t icogventionabdesign anlf inclwdeis iafSchmitl Ui@- t hr ou INQR ow @dﬁzﬂ@mwwvmwmﬂae
-| nt enmdsawtrparvmaponmemqywdfth@mh i

- viag ioBistOr | the s {g;ﬁzy

sel ect e a@'f’ ;ﬁ;ﬁ? &3 %/ranSI B:" #:'5 %

input ! g‘ﬁ Eﬁﬂsﬁ‘g {st con rols whi ,'iﬁ @ NdkainOcdrinected
Bp

out put 1198 Rdonhectedlth the AD 86 €NQkb ds thfouﬁlebecsts&d m o the ighteas @ p-channel
cont r Glia a ddi8 pdrk €00TPFREIefingQhe dnbgniludensi st or FEYGypepowdetanswir 158 Thé transistot 658
| s COroiaid stbcted analby inpopsigsal dlomathBl® t hat dast# soureeaennnedtest togbatieny| vg'&noeesa

cﬁﬁeastantihbt bingrg word,khe analgg awm*ng as an thrpygh p eyrrentsensipg wfyieds Gf’“"“

e TR e S

édi0 thé b
the g‘ﬁ ol GED &fpel taPletoP 166, The Abarisistor
The osgy io' thé Phicrofrokés s& on ﬁﬁ@ tol §igead | nput 196 RagiBécarchzan. .etmad ko grburidend a drain
convenihenthe mswgw wod on'thé dateport 1BB i t t .t coingectediiiduginb essisids 0 68 t3he gats of a
recei vefiats thepmegritudendf hhe gelecté® analod arsoi nmchamﬂrﬁ'ﬂ't tyge tPQ K &mmFtWh?Uu

-35 asigrial. {The /D, 56 usdey in pten@treemost or 142 tr@swpéa :
out uth'a's ogggqrg l rav fi r'_ NC%O.%%EEdram otmnr ﬂg
OSCI I I%ﬁ“ﬁﬂm 9 ‘rg erf\ s"'% arg ol for ﬁgf‘gqh ?094 oti Bf the power
n- char\m h bxedssf " CBHEIoYs 98] 0 & 3Gespective resis-
tr igs! 44,80, 3k d)lc @S a SOUfRE £76) Melma aO'bhiéiﬁﬁiﬁﬁ@ﬁdb@:Ewm

V_and relSiestzﬂhssQSecmcauon connected to’ ground t82ccoaneitedi to thaindeirsenhefeby the LED
“mi cr opr Go @hitautid8 pors 1Tiprecenrteetd theomiciee A/ D 56180, 182 is biagado “&'@&ﬂ%\s‘qS@

to thep easeort$ @dpa @Mﬂn@l arwoa eonvertes port 1479 is hiaseqd et JhpiLERs 18R 182 give a
._: magmt ag ; ‘%;?R“ 1585 Th sy inflptian sy he st "P%sé’"“m"s‘s“
-sel ect%ﬂ' :a)‘fgs g mﬁp 7,, QE N D h §°§ of He' v dlﬁm drd Bnnected to
batter At a ﬁmﬁ}aﬂ aﬂgéhm t§pe transistor
t.hr oug r@sﬁdﬁarns agm &d. ﬁgeraaabgts@rnaulﬁo an awir ahd) asel irdbistor 186. The

A CT 0paeNoerss GrionDthe \D/A 130 te.thl dsvinveingnecdsed transishe \Mrfdtmmgariﬁraeml pdrtion] ofvan
port 102 which includes a start pulse 104 in the 45 sol enoi d 164.
Simlarly, the output of the second m)stasi gnificant bit of the address
port 102. An NOR gate 152 is connected to the gate of an n- end of
‘conversion signal is delivered by the AAD channel FET type transistor 166.
The tran5| stor 56 to the mcroprocessor on I|ne 106 to 5| gnal 166 has a



4
L

7 EP 0274501 Bl' 8 overcurrent protection
.circuit 188. The source of. - Ehg&% naI Sé_g NOR gate 220. The NCR gate
the tragsi stor 184 i 8 connect ed to 220 ouputs a "l ow '

Si gnabyeltieht brotebibAticat 188y THES R drhe bas €a e;tsglaﬂs.@nntd MOR glatec220] THeONOH §ite
The taera Wali€conréctéthifouiiya bsistor Of t he 20RugRRLS “lowa 8ignalt viliichL B(ntenad by
“em tt 689 to therbnsd dchntnpnypemabnstdraeo The2 t 0 outhp NANDIgeta' 224 caysing bothiofithis NOR gates
tran trqm;tq: 180hds@p ewitter camnewtedid grayndot h | np1ﬁ°s15?ft°@m low'algnai%a@th;tl%tfan-
| wﬁ qtor conmedmmsh tsofgawg g

add| tt“ '}H‘

B é\# A e Lo pgf :sttar"m“tﬁ

conne to the

RD o34 g
of thg ﬁgﬁ Qlo ﬂeoou'l' ?o@ ﬁAﬁ@pam Orm ethat tﬁ@dpérﬁoﬂ%tﬂa e!brt(f ran
but ceaﬁe b2 i vérineéteditolthe gdte bEdCh-dhanhdl T t70N0i AiRrnate Mods! top Wpemktion. e id\dédlable to
i ndi cEETatypdmrénsisir 188 auhithhas waolirde poref er 't 0 apetate tiencaniviob ad 3p absolutenopsmt lodp
't 0 t heectpdtte gdundrand -acdrain cesinected ¢o +8¥| t er nat positiotier wifen spenegtingoan implentent to the
desi rﬁ‘m"@htacP‘#EP re @@Panét%them@;% vvh| ch hiteh Y- §bt§rﬂ@rmm°de ﬁ%ﬁ
digh 8R eleét

cont rE)S‘f’se gﬁ;ﬁ;ﬁ ﬁe'!tﬁ %a%ﬂ °G'F'3% rf‘f'°6‘8ﬁ (n°§
“8Y cur an Fml a4 rodh
?" ° W a*em@rt@mq eN, rs ch. 17. aﬁoﬁit{;' m&;nﬁeﬁu% 3

'| 5 t §atd ismﬂ-h tra ] b con?dhd Nt  eXCRAASCtIdN and pllEhE FesRtbr 281 RS+8V) G’he
hook- tup tﬁﬁdﬂonand bmhﬁcbaﬁnmngmheslehmt ed |i nset:endﬂm iy alsd capaecedibrough @ dawv pase
15 emeehtni cal single throw single pola svﬁltecmzmanonvmﬂﬁmbe input of the
reS| stJheqsentﬁeagee;reswert&ﬁahgnpmvmesash wn e pol e connect ed to

: al ini Q2
i 74 n
egmﬁf abrmitmr SRS R lﬁl%’x’%;g‘é‘éi e el e
z'kkl op&| SR’ 2t rds fivs .stcns%aﬁtn%w e
__.184 " &ohol smntzbmwe Aonfhvbrtify/ ikput second,v&atdag ifheAB F00hdt Iy f6doBhizdsth@s0

a | OVeqpas Sed-thidughta resistor 204 to the current ware error but also at@mptsi tol reset thd3micead
an i nsessipg resp8# 186 abdhen invpuing ifput tam- The curwrecassxeasmm@gmegltmn thesD ftwiacecat

pr ovi ersteddo giepnd l@b@s%ﬁmfggs aﬁdéeﬁback Si g'l'ial '"'F'ﬂd!%‘ﬂ'ﬂqsvé' hﬁ"@%@‘&cl"&'&!"’s a
8 an

curr efin Ut P(E st the310% s \? and '? ; s?‘?ﬁ' prects
SO' en rcg ear:t ns::.:n ols:o? @ﬁ ize if ec{f agr‘élgﬁ ﬁg %'; e e

uf f e ﬁ£ e cﬁwm h@ ed tot I" ﬁkfﬁ cludes lgger mverter
' nt eréﬂoh&leé?ﬁplﬂiéf 912 t% 13@92’(0?% on of c3pblcemHecte ?hll@ﬂﬁftﬁd ﬂeﬁ&or 322anda
anpl i inparpottlaf¥. thé\wmﬁerand the2émittei bfcthé esi dent capadi ﬂommﬁwedmman system ground
di scomarisisteed90. Tine autputnal ampiffier f112ris 202 hasarsl therinputeoftthe $chmjsutrigger 320. The
wat cheregort-mro the differonce brtyeandhe)d \laz es t he @@J#tttor mpfemeeef fhe 8 QI 316 are
resi ST'IS’r ei‘(ﬂ' fentievels 1’ mpare

Tho Ut of t| . ngap&r
rie m%m e . EF" %ﬁﬁ R 'Emt‘“g%ﬁﬁe Falm

to i tﬁowetr ndiftbls|188, 1764 infiféhce Qn$d m?r s'd&ﬁ Stoatl@W@séiUihﬂHt ofVihe ﬁlero
r es_Shitude 23 &he thrertt Uloitig thereir) rhe e capaméeasoraisZmdome Séutine Jbfiodically
ser i adlepcoainmesigratinasiteen $eleeted2@frovidea scal eshonertls capacifor ttheeroopateryial at a rate-
bet weerheaw tbmqmo'%val\teh é64m1l4ras-srhet9és sor498 grateriham 'WFQS&'Q"‘{VH@ t'whscéhtor 318

' Pl feby prgyentip
RS . T e R
e :@ tﬁé?lsfhé 5ac 24

- Schm &usgﬂﬂﬁn&l f &I? ':rQ ofai’m' i f { DioP
1320 caﬁae%@ nleﬁmibﬁlrca 4B, b8 stgar Kot baIE eaawmutosawstsr DB Wi ‘?e

‘56, acuhnédui tRrdubh &fesisfor 21820 the@EurcesQﬂpaCI t Or mitZobrevessar 8. @irtbqidﬂﬁhﬂlvswtc@m@l

'gr ounuiartsistons 158¢ 140, 8141 a daifectordopasctadito anpl.i f | Sgnalsitiie bgerator thatiardertdrds oacpuiing b
t he &rnmttthrqqgh desisty )8 amhen n @f@l onal ~ t#eshing acﬂlarghest@rt@@ aaéttneawtnumef the

act u B‘P 'BF"&ﬁH"é e transi @P"’ Ht
N evel mg % ?é;zﬁgct et 2 %%‘ ‘. %weg ;t‘
a I@Lﬁ&h €o gha thrﬁi‘ng

m CrOmFd?@ﬂ%S&ba&%r eat%ea'i: ﬁﬁﬁ df kNeENOR 18 IS aa H&éB?XoV@d’ttb Ht ¥B
40  gde23orend o growid tRebgh Presisenzkesnart s t hethe:ﬂqgacm&oa.sagyssh& BEQ) re26. WHeﬁ hthe
ul t i nmtiieHe 2300 The @itguttoli theNANDR:gaté 2240ist endoi al osciliatoe B8 reddhes o fhight' level, bitaonly is
osci | #lm eﬂﬂns%* pdwermnm ahbothohthe ﬂ.tfse 170 ttbemcma@n@eort Wereﬁa but the diagnost-c

‘connelgP %%565"‘?@ 2R inByt Roft e i |¢] %hﬂﬂ“?lf’e? %
-l'-t Pe{ﬁo&dttgﬁ?é,lﬂj‘fggéatg drop acr %? resg f163-he SOft@ ng’é %‘&@:%(giﬂcﬁ?f’ ‘& ggy
,'potentlal at a ratre |t§er to the sol en05|d va ves 1 4 174 and
greater than the frequency of the oscillator 318, proI ong their’ I|ves by
reduci ng cruddi ng. - t her eby pre§ent|ng t he out put of the oscillator
-';318 A logic circuit 212 provides short circuit protec- fromreaching a

h| gh IeveI to reset t he mcro- tlon for both of the power tran5|5|tors

o ~ Y NA PN




" vari 3§

- ms-

. st Or §Rb IhiicH A% cyasﬁi

[3

9 - . EP 0274501 Bl. 10 The control also has: .
t he abllltyto si gna » tocit tegnNs-its propartionality to

t he nunfer of di fferént error meggaéﬁeg}t orgqﬂ é" positTional error and
is set LP&F"?loﬂlf% hag thenatiility 3 signel at or vi aodithcVli ongintains its [PRIpoBRMalithrtot ther

244, Eéﬂ‘ t° r ofg:}é n“».rj- is cmeeelemmndiswmwltok@m)-nblock
trans Sy AT 0 an i of .t hee NAN
L ot o O R R

up reﬁthlﬁln?rre § W56 Fodting can gg Qg@ﬁ’brﬁﬂngﬂﬁfa those el

"t hos eernegizeo thaedl agua,smeulsze by NRadiiga@nost i C Bibdis 334, 2568/ aridl si6red Bs the vanable v..,. A
bl oc k’éloﬂ?;dngnﬂ@ﬁ timalitmit Gine Thaitypé bferrodr | abl e medns)247 Aecelves\theSactiial land desilad vel-
- out puls communicatpdvie g paguericingof the LERS261s 247 raxiteisigeals pivk deliversal coatral siggal whidh

vel - ?E‘Gﬁ\l'?l?n |’fc%1théGF"%'|Pas'§°'s detertecag OP t HhesLEMaBitude enrrelajive it the diffanence
deliv ﬁh éf f gof a 'E' exarrpl "dhh ‘gng gsi dlﬁlopty signals.
det ecE on gfa . r% fr el ati v n "?ﬂ & gRa| is deter-
" out si p‘geiﬁﬁa,ega;ng@at tlﬁr'tﬂ Ml ertae ®sired

- vel oCsignal 5§ QRSIIS the Hettptabl Hgé@ﬁn&ﬁ?tv\@&e f|aSheS thevLEDv326vf our The
- magni nenteSinfilat dodesan be edtablishedifo@wide s deter- tines, palses nmonEhtarily, and

t hen rangecafsfaults, thersbpeeabsing Meogdd 248 usi ng Ah&aoquedivesmeesnua sighalaha eespec-
i ndi cﬁ?ﬂ‘&esb?ﬂi!‘maﬁ@'eﬁlcmﬂp'pom tion signal i st'vehrtcgmddsmhdlrmoe pacNsiasity efrgeveo f
' !IF m | ar therhitsh 12 i %\MW&@ 'Pé!méhe

move ng nowto Figs. 4a,

i e e e B e e

- the QH ! eShOOtJa tra:lms e":nrol
Tt I\Lel mm p%s'ilb@ umn an€! OCi t tQiJI gﬁudmw
~4a, Adusopeditién i the Wﬁhbﬁr ﬂ.,..,..[fﬂ‘l\h rhitrot he hi t Glied 10 deibrﬁ\udi'tﬁ@&idcﬁéh fQie& e-

t he iprbeessaraowputy ithe adivess wknbe dbndihie =of t waere and 0 corr@dpoadingly; WGIN t ofdanhef
the peesk -pn inm anélamn py! n&hemmmz 0 oper soleneile6s 74 iscpraed e padiondliveror
Q%ﬂrgb ms t hePei it 9Rgater méanﬁwam the: dowm solenagig de k

~and t
_ 234 vmgthesl vi vel OCISF signal
o ra?pa%ﬁ Rl o Tt e U
© The Sikiie 9edild8 hRSposioR® coRipufdid flom | S OUSSighaiatorh I8 alviiay 1340 e -
. The mnthehandle positios sl std}ediiahlﬁf\ﬁhﬁtﬂe PJ;LG di r ectAiRatbly, #ekd paRilion® \efror B, GE RS RaN
out puAtsblack @36 therastamsl hifch iplsitidrois diésal via 25 neato, thedip Wbﬂﬁ&%&ﬂjh)blocﬂhﬁ&b;
_ of t IR® qpetatipn sybstantial Nsmbrmbotanﬂreapul se of dehendata Thight $igRal fromemde ahsicro-
64, 7479 ﬁ"ewee'e PRSitigmy iq%g %om 146/te endple NOR) gep 152
it 931 n

nted ondin h 2@ aa d |qﬂ isignplfromm the
e B e s R

vi a 106’"‘ '

C
del i vethdgitch pokﬂ% ;ﬁblgﬂ%m%um Gin W pr eseriitfe Qf‘t &S dnd thé gé)dlkﬁ?aiééﬁd

- f r om238 6y 8 meERY 230 WARH PéceidSs thBadtid1Bndl 46 & O R ﬁhe?ﬁh Bitéhl 17 heddTeachbd ¥ upper
+ tr anglesirede dittto positark ad8Sdeliva® a didal gat e 1afvéldingia StypichlRy, ‘dad’enﬁmdbgfﬂétéf mis-
- cycl ecorplative to the diffepuice betwieerpthei actuoh i s corgjignment of Uw handle isgsar isf possiblelsach
. aﬁph"l"F’e‘?“‘ edshitch pagitions. Jhej hitcky position  t he  hAhrithe hitgh 17 danpot seach thedesitedipasitisre

- i .8Pfep.in the vasiahlater Py upina e garmah gpery\
\t;?(r)lck 'rlfﬁ‘é thzfact ual hi tE:h gom ti E)n i gngIefal 'S'"tée t&é’?'éd'rﬁgm LHBP si '%"t
e g;;}]e

. selected in bl ogk 26 by _an operation subst,m i ,ora

read- deliveri ng a Thi g‘ﬁ" signal from thq;régbﬁﬁed durdlich"&¥ ambUdlenB1
posi t i lprdeqisiom blotk240,acregenis @1 recéles thedr OC eSS Mrandférs @Bnthdl RELIBKR60 Whereahe ealm
gat e PPS'Q°M‘ Q’Wé %’r end; delivesoptdagdiresh | ismk TOrteriicis rsgt scha¢rooThe icrpprosessdress

| ',g mpamtuge slsléa  he hi EaIMeS A taarhitch 7 hes Machos!the rmxi-
| hl tclﬁ.hé'{fgxrb? |sm np "g.clzé; '?;é e transf%‘{'%g‘%% le height and| sbytsioff T'&M‘b
' r] pportu

e poionsr °';$;~::::a:ﬁ3;.r“::;’§:,m RPN o B

~and tasahd\pokitionbl érrdi S| BBBomeS ghdatar, sEans 23 N"Qi’n‘ﬁ r Frﬁ@@ o¥ EerbtlR Redrs Wneh ith
40  teg dave theesiredivhlocity Vg Untheckad; thissached  thasdielPpie hotiacved@st aniekehd¢iseribit 6N
. and @é@ﬂ%ﬂg’ ra'asw il could leack topvdeisirgd ri t . Tyipiecand yet the Witeh t12iremaleg) pE@ position
!‘f""t"n Ffﬁ"@F‘é’!‘P&é’doet ween h!Q'i'ef shanythe desigpd (position. Tie miicro-

q hés fganatﬂcc esPt ed pm %gqsgrp at qnﬂ @ltq;“ is uRable to
% r each t'ﬁ’g‘ff{%a ‘tfrPaﬂ o g 6 'l""gﬁz:'
18 t ﬁé‘n control:

. Duri Wglotiey Rl iAPIRGck 42[ fUdhﬂarsely if the transfers to block 264 where the solénodid current

o

" POSi b 1o b

© . at i onested retakienshiprisl Fatse3then she desirbevélul | ys up igueBtolainiRinialvhide 6 aldw thi hitoh t6 NELS

novi ng, then a software [ERR] timer is initiated. If
- these conditions persist for a presel e%t ed duration of tine, then bl ock 258

" I'n decision block 240, a nmeans 241 rec€ives the transfers control to bl ock
;: 260 where the sol enoid positional error signal and delivers a desired SO

current is set to zero. The mcroprocessor 98 veI OCIty S|gnal V\/mch has a



11 *EP 0274501 Bl 12 Rather than fix the hitch
position, it is desirable.to p05|t|on has been inside the I nner deadband
and al lew the hitchto nove upElthmﬁOI Bdant act Not 1Bubsequent | y

(TR R il S0 e e

17 'vﬂth%& §/00hd SuHide I ock 260 n m asama g issbht,'théH controFRinsfers
res p(m&&nidm bhmenmgﬁIWuslerseémhbﬁ MoSi ti onad ther ilock 2605and solEnoid dumrentisrset id
"t he réspaggseits theabagnisude df ttexpositional efrorsi gisal  Rerp; hdvesvar ifithe flagis mof set.ghen control
pr eSianeld.c being within a first-nresetected rangp) ock 282’30661%'# to bipek 283 M@HGI‘U‘ %Q!?W"PH‘

bI odkbﬂwsﬁﬁesg@?ﬁ%?@k’b é@@";‘?édeterm 0“‘;2% eal
h posi =T

t he outer hand P B
1 T e e s
10 \Wahdledd 18 thé Dtk P66 WHere the! ibi‘en@td dlérid fit Wolld Sé&itoszewpe
di steanét idet tdRrdlivd iEemEAB b the Ritcht hen COWhemthe poditional eirérar), fetl belowGhe outer
POSi17 ceases) Theothrdelveaylvalve B0ZIréturnditd theut t r angéamiband. Thi thitcl 1D svouRb Heviah exagh tiiee
sol eentermpositioh and theqpressiwe is thedersibackc ur r ent innetdesdbands e quier deadband;shouldonlys
‘set lipg30adalis oafﬁwnfﬁswwems-m the Meriabler o 75 méﬁpw tot";;cﬁw E{rdp tr F.mh Vel |

bel W'f‘%sﬁ??é;B'Pm to s‘@? '°‘FI‘R—!° BHee way

dea E reach %ﬁg&ﬁb Itsu;&:gle

pr € effidlehcy rI‘fih rlé db nd. ri em dBbnd/
| i NghndP4 d blaﬁa 0 t ssasu d Calteny, isCaUsi NG (1he soRhoid et cuirent |, a€ Bietcurrent

3 ope maiﬁmalfo:smbmeanand antraardnsfesh 17 ponbedessany ﬁmh@haMMommantd ow
e\‘isnrbtpck 268 whetei the status of tivechookamwdband. Hamwm tdte Qbvikesip thisiqurinant level is

qdermpurhe'e%ad on the engl ne |s Iy §°@E@°W“thé"ftqfdﬂﬁt”s
_err grfopthe q qpsrae o educ&ﬁt uding, the P'ﬂgﬂ | splenojisand, 'gt he
1 ““ F §c?m l?-a c. he fosi m?&?s'lgﬁhﬁ 15"133.'1 o
sn Sbl th l'e [err] i bdéHtérd it ;
' nn%ﬁsl orea 8&eVntine E!He" ent isSpy aﬁcutmgaMe%ﬁHG&ﬁieMﬂﬁl&ﬂem

‘CUr lopévatof &uw]desnﬁast:dnae inLthé RSk upiaddecCt ed f adovbment{lOMEDIbckaRBl, ahe ipbsition of the
.t r araad acteation ottbe switch was notmicidentatiivcnest  ohookwep modaswith isononitoredsodhat nRy8-
‘whereater [the dook vp GlPdQ-hI!'O hersketerpmust i ni muimentobthe witehhbeiween the“on’ and e?ﬁ'

I ev@psup%n gandie 4 t fuuy down positions a total of th ions raysen deft
e e BN BRI

-SW 166k 25@ the nondconpone%lﬁparhithb Ra 'Qﬁﬁ:tﬂ@ﬁﬁfe?%i( of O
~cal |¢b¢rratg e; zﬁ%cwinin‘ghhai tho'seqineCt ed S egovBmbMOWREn thl Randid 16 movédtothe fully
‘cur irgyupefation sacinpleted, afiag isset dvithazkhecont r ol up [position, ole Gy saléridis. selented lire blotlo c k
270 onerh@r neadnas remdva# therseguenee whilde can bé%mcbme@oleno-@ herr%fla st te theooffset on
i s dheowtch Tomaing at Sheofteiar meds; { #he bmv mept-of dhg 'm’@m from
dafmwaww and fesgectively desi s wil
q sthe u i) i ml 4 y man T' e id co
| a°na| qu phaifion g 1l ?» bl 2 , Et‘%hﬁfb
:was dBGB p%Q%b Bldck 2 " up TTD ‘ﬁn&Wl'i .ﬁsS:ohiaatet SSimiil the
'MDV QoleRdill EUirréntie sétedin nﬁmtae ca‘nhemo pewAat OhakBié position is com;mred)a‘o thdBwaniiit in
bet welea and@uiarn prcaelllct‘édia’té ofpumvetientn t he hblutdk 2984 The hiaiwdle {34 beingiat thei | fully
‘dowin thepqudhmm witih thephandie 3% isi t er at | mr@hamr'sm#rtsfemmmw adbl@ck 296
'posF‘thGﬁ’uf’ W“ acy Qstiop A ER!‘P!?t i on vva'fhe"
‘a cRPPEYR ot ?r !Iy yp o g‘

contrpl o r n e to the w ere qugonm ‘_@% nou n lve
_.rmdeo i gﬁ‘% ﬁé o e, 72 @&%
Tt MpoBehp ck 286«, n be
't r aand stsdlutedy ﬁdsmobt h?ﬁfbyéitlhdmb tna sol eno |rdumeo moma @faid hﬁmbmdtm wasp&wan
.t 0 thhedie3par the iutlytactubted positort untid theet t 0 Z doen and pewerny wittathe vbldcle keyusvitch.

mov ditena17 regsbes thi desiced pbsitions When the t 05t he ful |y | n operat ion is corrpl et ed,
-a f [ 17§e%°é?5‘§ d%snee H@"‘ R?Eﬁ?’t i on tl'ﬂé’u i se ect ed

bl oé ‘653 ° d | j? “'t he sequdf °v6ﬁ’°f°@ p ”Qﬂ"gﬁj i d
“cur ':s'z"’" at faé’sTsh BPPLE H'fe ts°vv| tch r he "‘?Jj m| S
T eadSConttransieds id bioADERY 1 Mook TER Om 3nhehh el

" POSintdderswiteh i AgtkactlbtbdAMdvérRePRE tHevel y  t IaendenL:yerrbpa@ﬁsrtaupas the anae! mwn
Ccur maet 12is iritidteat in Fesptitseu thermagbittdes 0l enoi the deshéd béightbi deRhitf thieeplawrandithd he

“of f otthe] rasition aamgr PLcsigral beiod dutsiga-a t he hacantenlign 2§ cortrellatite nadulates gne of the
,posuseqooﬁ peRselectpg yange. Withia blogk 2§0- thean he nirpiMes 32,24a Movement of thehjtch Heand play
'-"posﬁaf‘ﬁr? a Hpgjs eheigkadite 9"“’ minejf hekitdhzg &5 e is infiateditoward She, pesired position. 3 3, 1R .
Simlarly, the solenoid current is set to an internedi ate const ant 45
handl e position is conpared to the lower limt in value and causes a
preselected rate of novement block 294. The handle 34 being at the fully
'1n t he selected dlrectlon unti | the handle 34 |s Iomered position

Y NN~ B T T e



‘ slowy 'taFPé’Vt'ﬂ?“i"If the
E.reaches
controII

i r n tOnmﬁT tafﬁ

; d| recti of thémbBmimthe

£

“13 " EP 0274501 Bl - . 14 dependent upon the magni t ude
“6f. the. positional correl-ative to between the first and
error«The instant aneou® vel oci ty oﬁeﬁgﬁa%ﬁ]ﬁ
{ ‘reans %8 aypehdent upareihy inagnitte of tcdoaitibhal  NON| toceedlaﬁvdtoawﬁmnbethemdea the firstand -
{ .second semeraThe inktdntaneowavielocityof théhitch dtiend si gnsecondisigrialse dnthinearis (68) feroeeejvingthe
{ arrive a@oretamé\r gnenitprad, epd . Wmddév ther i n an%%ﬂﬂ"a&é#"&!? :?ﬁ'iﬂ élm’"d signal,
{ ‘having ad vel
:correl at

second ¥ignal s;:- and

gvmg 8

€ n[ \;6 tOtarf \? 2"’02 f ﬁqg an actga 3 B o, '

ad ust o
{ error angfolig ooy ﬁoware eert;,:.“l! %‘3’4) chag "":.?;
"”qu ck bUitchONt &rfef £ both/hidBrdise @hd tewar ( %sifeﬁcﬁldﬁtﬁgbl magmtude'

-si gnal agshddiohs. ver| ng hitch 17 and plow i n bot&bntehﬂverwmemduﬂdavmuheth&dsngnal '

I .desired véhoawdthe khngle:d4 teamoved ta angugitioh uderoc onmieanisd247) for receiving the actual and.desired
{7 cor r el at whieh isloweethan ghs t"!R!!eWo@"tfH@ht forrd si n\eﬂlocltsmm'er ang delivering @ mtfbleﬁﬂﬂa'
i " noved to:a’Q mples ithrp @ﬁﬂ: éﬁg‘ Dd Y- op re "Fﬁ'?-,““ge H?'a% vel '
\é\’hl ch is; E%&?‘ Wﬁgéﬁ Tza grﬁth Rach, fo eeewmg the
_: eliveri &%rl?ea?
havi ng amgRmh mCEHercG lle¥§6 %una SO
{ current feattoQl"flbst” dalidndaliows the artamenbet ween éshﬂem&mald.mnde&wad thé labsolute
whi ch al plowso infove luptantl dben 'Withamidulatidtatiier t hanmagnitodé wf shegthividssigrah dndraben sontrol
1 (249) f othe geayod surfage.Atternately; the handig:3 can| enoi d i%ﬂabontr nui ng to deI i ver '

sy ifep! O gh c °"¥

f the work

hltch

Eit ,I 0 nove uga A SR A%arb.n&waatrcmmm |
id Biréddcéd Eﬂ&’o andd te cndinidghitidacofahe dasiredWelcaRe signal is .

control %'F‘HFP&P"%HCP"F@E'E@E!H‘\%!“ “Q‘Ié’r‘ﬂ"r'b?l i the

glaim 1, wherem :
control | lf%;"’ ' rf‘°énd vel d F 951’“ Wr al is
:%;L cPro%q ?’n?ntto ntu e hll‘d_

en

in e amtwdeb hé sdl

i Al t er nat thk hitclt 17creinaing latthd dullyagisedspogitiah.. al so rdiqumqsropaqmml titilemagnitade ofthe third

hi gher t hi¥henkennectitg animpismentsptheditdsiZccor di rtabmcﬂesrmsq_te thi ghitst signal beihg less

i 17 can r@aewmaﬂ?P“E'H!'BWWFQPBWEE““"P"W@%N thet RTWWW desired

vel oci tya":f’i "‘1"? H‘é‘f’h t‘?r °ﬁ| tch 17 Wé‘F glaim 3, wherein
o reet 1 o e ma et
Si Pl y. Mg é"o'f' ahiy ﬁ&f@ hitch gaaénow@t t he 2t hoh § Pradolected
Accor H\gﬁsyends til &n,emartﬁg Whter Weadbdndg t o cl ﬁ{ erel n the current to

t he sol eivoit.dAtitlsis peidume dosteoliac26witietdergize5 t he rmgam imﬂﬁm(sf act:&rdmdosclaiadt wherein
vel oci tyths ngnelbnqutaltdrmomnha:lhtcn‘ﬁmmms atast hethé rriovgmentoEthe wotksiament(14) is discon-

direct]| yd mttoonﬁrs lt'l?"l?qﬁ‘@d m‘"ﬂl'dé" of the Ynyed ip repRanse emars rtf'f the third

i npl emen:E:“F?)"t"ﬁ' 'I&gl"&t‘?f the ""‘:‘Q e{g‘ at?é? fes ponses' 'PW&Q Y"H'“Pdﬂé‘f‘ mg@?:emn

| ess the ﬁg! gﬁ T:F m& ?j‘ .f e unex ﬁe e wg ) is initi-
set po ﬁﬁ Jn %n rg?t%ﬁﬁ?entno h e gitc hon nse to the de of the third

appar at U@e?ﬁﬁﬁb béiGating aGWittiand.opbfafiidthd ©Xanpl dgnal béing'aitsli€a seton® preselected range. -
request i ngndie tw@agH 3 Preselectéd seqiehcestmbiedde of the. Atesp;ramﬁ:svabbmmyo eleig 6, wheSein
SQL, whi cienthdn tiethohk 07 mode thecoperatat,cabses due t othe sedond hteselmethrapneesdrmmhhn the
maxi num thabiteh 17r1°m%§ edw Qféaﬂ( tected hydr aufirslopreseleicied range- hj t ch 17

[ R e betn )

aﬁﬁﬁ ‘ﬁ rB&pohsh fo! si "r&’h&nmg

llb

. the up SﬁJtﬁﬂﬁ';ﬂsnﬁ&dadWﬁldr §.ﬁ$h 17 tovvar d tdigater tRém zebdIShd RABRAMIAlly EdnsiaRtfora
. work elenent (14) is discon- de5| red posi tsoon. présuiedtediibrgtion bEdmerovenent can

i tinued |Glﬂm33ponse to the magni tude of the thir 8 Amapesratis atcoplingetet anyf oriehef the -

* hitch and

" resul tant 1d1“? ?‘?pé[ﬂt'ts ‘é@ g‘ﬁ‘gey F‘& 9ion. T i “”alb' pagjtion

accordl rﬁﬁ g! g"m

" hoo

nal be| n wi t hi n a _ fpreesdingr glajmp.cwh G&“rtﬁﬁgm"' element -

n first and
second
:?g al is set
sponsa to

prefrtﬁﬁ'l Dol
|13 d prel

: ent er s aarbxebrtaei a .eam Iert canatsesl I n restnerésﬁnh%rhm Irﬁurieuyo odi
: third oplrsasénsingbiyeanst 36)t fon (delivedingt £ firsand oper aljacont to I firstiligiitof theélng

© out 5i de signabdwvidg pr esaghitusiec correlatiye . to thad| e throtlr@;mraaqmamlmrédgswqmemﬁeof the
* of nove- '°°3"°" Pf ‘th remt 30507 geqendt o @I ai pre@dingirlaimp.whereip ghe I"?Fat'ﬁéz“m for ..

. hook up FFOE

] 4 "d f'ﬁ'é?' econd EE'@P% eeﬁ"’ "‘4 yel ?'B’ ove-
e S R ﬁ;ﬁ%ﬂf A s gr"ﬁ; S M

a'ié?ﬁB &25924 802), thevalves

An ap@ﬁb&ldésa afied 'sfgnBId having | aamsg tud ergi n @ps veinylin hydrdié cém ni:ﬁi%é‘tﬁin’-with the -

| The operator can now the nmeans (247) for delivering the control signal jog
- the hitch 17 into the desired position by sets the.control signal to a

presel ected m ni mum sel ective novenent of $he handl e 34 between an val ue

_in response to the third signal remai ning extrenme position and a m drange
"~ position. greater than Zero and substantially constant for a 50

Img the



13 ° EP 0274501 B1 14 dependent upon the
magni t ude of the positional correlative to.the difference between the
first and error. The in3¥antaneous \5?09@34&01 H1hitch 17 i s second - =

si gnal's; dwdém%an trehadrituad 8CMk Politlodale CONSt @yielakiveidithé Eifferdncy tibtvwediniRg fidt and
to the error. The inSt8ManEoUS VElbdtly of thehiter B | at | ng debendssigraly;l asd gveans (58)fei reediving the
hitch vebamtdnylyt moaitsred carat campaiedcita ytherror . senehdisignal.differentiating the gecond signal,
veI oci t ydgs"gdaitdh eelicity toaarkiveial aelasity etrore he val vand 492\'3"2‘3 3F‘§°E’8'n Q"?’R}&F! al having a

ore;ehﬂtq ut'v e2% 24 'ﬁé=°o ty bf x’ﬁ?ﬁfg he mov-
Iem n 4 ch means
nggnge:o?e?: %ﬁz‘ﬁ" ﬁ%&r‘% Wof@ omvgﬁglnte mﬁ s o it
q vel al 'ha itude
the thirge h ﬂe?&vem ng hitch 17 and p|&iﬁ‘eiaﬂv&3ﬁﬁhe gnltﬁﬂastﬁf the third signal;
| ower Shodlﬂ&hé adndretwee imbved gialpokitivh Ng @ Mamsars2kY) tmmehet\nme actual and desired
corr el at whiehtig ldwee thaxgthiethitdie 1 cab neachifor d si gnavelocBhsignelstand delivating %mrb@l signal
nmoved toe’eaﬂpﬂslthtqynh cortgct W'PI'EHWSQ Qqﬂi}u"f or recehaying f‘ﬁﬂ“'&@@ F""anP olute
whi ch i schgga I 6§9anﬁ ‘M"”E’g'n's oy E%lch fordlffere e ls g cemng‘;::
. del ! veri M lf e:\"q 0 %?1! t de ﬂ? OUQQ CO %glt ?rt Iﬁﬁdﬂ%s o'llmg the
havi ng a,ﬁ'ﬁﬂtu UZ’: ne?l?\ é@? c dcit? of o@&ﬁbﬂ of the work
current rent fod ot Eival{ﬁ aH@aIl t @ﬁsﬁ:’i\qea tvveen t&l&n&ﬁtlbﬁia diﬁétldiﬁﬁi feddce/ thie-absolute
whi ch al bmsxot:h&vem;tsﬁu d8cwn Withahdulai@ishier t han magrimidé \of shgmtcss-gaalchndeﬂzascomrol
(249) fothergzmmd\sudgcethterwdvhwhartdwm enoi d bqgr@bntl nuing to deliver
cont rol % uearmmsevpeenwmewgmmwm. ngf®t he slaim 1, Wh°'°*"

R B "'%'%i%;’fﬁ A il

rérg_to 9°¢°
directi og,":fg?a gt,p nove psamammuy\aécbrdmadulcﬁtmqnwhmm

in R FrbMASs t e'i\Sndtt?ieHdce'illtS Retb andd tdhe ChB trhsYnithde oD the Lediréd 1V dl6ahg . signal is
- Al 't er nat eleyhitch he réiﬂéiﬁld & tReifuliy Faisedi p@sitibn. al SO r edjrsesy prap@usnd tothe miaguitude of the third
hi gher t haMhénvennectifg aRimplemenp pathathiteh ¥ cor di ngsignal il eespanse totherthird sighaldieing less
17 can r éacmrmalwontml andasqrtame@ce upexpectadt  t hetham g'rrmse'ae%?etme‘ des

Ve o tyagq S"’? bk Hé Fﬁ)ﬁ Chyl? 1he desi %glgtalm% w:tiesr:::
directlyg as SE’E mlt %f t¥e t ictédér‘hbﬁmﬂﬁ valise %Y ﬂse to
sinply ”ﬁa’ fﬁjﬂi e hitti13 slo {v t he mae{, ing greattd A" eselected
Accor di naéseenas ur?hl vf\'?ea%ﬂ@ﬁilﬁat dote”A@esdtahdg to cl emfa‘ wherein the current

to the som&nal wis poirtackicantroller 26awil) eadrdize 25 t he. kmgpparaxdeaanbrdtdgaomnewherem
vel oci t y thei uprsalenpis anti eolve thethittly 17 omardtbe at  she melmqvemam@wemk elpmant (14) is discon-

di r ect | ydesiteg @p@t-mahlsv-oe)smee Pmae!ecaof t he t Ypued 'WHO "at’P of "‘° third

i npl enent’a”tss i 9ﬂF’1FB‘n° the """E oW ?esponses' Ral Pﬁ@gﬂ'f 'i"d’ %ﬁ‘ "ﬁé‘f’
B ’fﬁ' et e PR e
set poi nt fse el higt € hat é}bonse to th m ude of the third

appar at U%pé}ﬁﬁ&f detliatifg & ‘kdi’ﬂ do pEat ﬁﬁ the ex anpl eszgﬂi ﬁeu § 6Gtsicte 34eddhd preselected range.
request i Rgndle haGighi aiteseledted senienb@ghinbuede of t he 7dAs apmesiatueb@oiding 19iclpiml6, wherein
set\whi clmentseinithe bookiip thade, theapkatir cowses due t 0 theskéagidipreselocted pangs ds grestetithan the
maxi mum thel hitsh 1A ta moymupser down at g legled hy dr aul fitst presgiepted:rApgey tch 17

rate, t o th fva pp Nl IB é’éla wherein
e “H‘%&S@gﬂaﬁgy e R

control | lemgﬁled?%ezr%nd tus accﬁﬁﬁinnﬂs &s@ @ﬂmt lrd\&mﬁéﬁeﬁ'lammg
the up S@kt@éiﬁé [Uh d%8\eemidPedgh ipbsition, 7 tOWal’ d th@reateBﬁnanTzé}e aR® subsmntiallyfcohdtent for a
wor k el enent (14) i s discon- desired positisn. plsdeaebdpaihead tivtevenent can

tinued ||¢lalm5ponse to the magni t ude of the thi rd%&nwpm%lacgqmeattoemone of the

hitch and pl ow nal bei n W t h| n a fP'@S?d' g'ﬁ'r hetel gontrol element
resul t ant pEifP?k“FeEO’ f‘ﬂ "F'V g ian vf SI Zznaf' ;s;c g:g
accor din af?tft ﬁ'ﬁ& ) §.§ U“ redfn 'mﬁﬁat?\sﬁwnﬁﬁén fmrthlﬂgstgnal i set
hook fa I & 'Bl'etsélectbﬁ) ini éinOlesponse to
enters a'ﬁoﬂéﬂl@ﬁm Iﬁr l |:Q selec locaal)ﬁg;ial n res PfHaseNtrol tiBMenteling Haaualy pdskioned

third opamtseaﬂn@ynam‘s Uas)i fog deliasingCa fisid oper abdjag@nt foahe Sisylirit obavey
out si de aigeelc baxingree s@bmibidedcareaiagive thathdl e t hr oudh. An ppm@peeqceuil@emd@e of the
of move- 'ocaﬂon ?f ﬂmc phelemest £20607 #psAdt o € ai Rigedinghela n the meansa(249) for

hook up [ERFY vepaga gecong figNdlecond pF%"é@f'\é‘ tE'EI df’ °}ﬂ§°g move-
o 6'°Jtt i fan e b
presel ecigd b8 |g Q gndl 34s 1&n é‘&é’rﬁﬁ@@&&és\(ﬁ 28, 302 Hhe valves

8- An apl&@f\%‘i’lH§ @Qﬁﬂf ighah hﬂnﬁd @l Fadnitdtfaer ehsN  arud21suiny hlhmﬁaﬁhﬁgrﬁmmdtlon with the’
The operator can now the means (247) for delivering the control signal

jog the hitch 17 into the desired position hy sets . theJﬂ'“Hﬂlﬂﬂlﬂ]lﬂ"ﬂ”“l
to a preselected mininum sel ective novenent "of the handle

value in response to the third signal renaining extrene positi én and"a ®

m drange p05|t|on greater than zero and substantially constant for

o o N T o



15 EP 0 274 501 Bl . ' 16 hydraulic cylinder (i8)
and alternately actuatable. -prop i oBe des dritten Signals ist;
'to -reverse the flow ¥ hydr aul i CEH l‘fﬁﬁ#@t ﬁr‘t he - und zw infol ge des -
KViEi nﬁw}a& ifdle QBTSN dRbinglelylictliatablel C CY! i ad»ebm(»aa)zuv\mm;aest britteny Signale ist,
(18) tovetersethle fiowidf hfgraviiddidihrougietheSi gnal s undrawer infolge Hesddeines lals eiprargavaibitem
“fi r st hydvauliseylinder (18) wherebycthe lcv_lilmenig&nach Angpsteumm& seignden dritten Bsite
“di r ecieybe *M‘@ pted i f'r"@ 4?;’ "“" A“"’"’" 3, _wobei die
Sol | -@;":ﬂ?ﬁ% %’f‘s@? cfﬂ?”ﬁ'ei"uat Fon gfé hé’ AT
solg"iest el I t. '%;‘%.

_ e| nena gg
Bﬁ g._rlaqgerwl st al sy,

a aﬁ,at us accor di ng

: tO C| %@Fel ﬁle actuatnon oYQﬁé]ﬁ |ah&%cdﬂdn5t el I pu WOfﬁﬁhﬁhQ"’ﬂ‘:ﬁ [Rnsprithiatl ivasbeD Hie

the f vileds (302) i§ @6r@dlstive to the bontiédsighaint Uy N Bekeghng pdasC Artibjtseleberits (14} beendets
(302) having-afixedifeequency bad variable dutyrcgéle,si gnal  wirdOwennBlieGgifegdessitten Signals i mner-

- Ar bei theghagnisudesof theddutevstecheingisarrelatiyea i xed h!'Pewe%ﬂES?“é{ﬁ@'i"?eatﬁ"@"a'ﬁ

“cycl eto thophsglutegi ﬂem@eﬂﬁB@%@aWt t en Si gﬁal orrichiya %

""
't'hggEI F@'{:f g%ﬁ" 3@8 e B e ¢ Eﬁa itrgéﬁﬁlidﬁ o o

ely t Yiiggtgna
' Bewegbiaﬂ ddeﬁe i e&:ﬁr&ﬁb@i rbbﬁu eldr)d dﬁnn el nge-7, %rncﬁ(l‘lngpﬁali nspruelc ) velibeig déro
cl ai nother ai'the vatvex (302 s s telytactiiatatile Wwenn diweiter Gitgewsbite (ﬁarﬁl@lenrﬁSﬂg mm& ddr,

_wher eimrespoasefo thasighi of the third sigadldeidgy al s erstea(MBM)BﬂlP'ﬁ'és ZWEI t

vorgemm'%n Bereichs (302) is separately a efemng e@ d'e
gt n of the third signal being -posit

na&/ﬁ 'g ®°. wobei der other of the va f;%e:' °"'°"v° z dnal mse,
‘actuat E\blv%mcm’éﬁbt(?o» F Ieidiaveh PoliBbMe-C oy BBgleibh als I~°un e.rn w&eﬁtﬂ&ﬂﬁ%ﬁa R for
the Shig eines Rwbhlichén ArSsidbliemamsa14) 20  ekinb Qolgewedeirdadelisiot.Ch.

‘negat emes arbeitsfahrzeugs (12) an einer Vielzahl von 9. Vorrichturiy navty einero idecvaghengahienden

Anspr uarigevt3hiven Stellen]iveoehl die vbrrgo 7 fok-ur Uef e Ansrid t{'desol@! dascSteyegel %!T'em (1 ranu-
K- Pat gmd&gg @p;eem Steuerelement (30) positio- ell zwisc

o en ers tng gfzen posi-
: "\?tﬂa ﬁ m{?fs*’ n Sfelist eP en OB HuL °

e é B g ) i “gg,"%é:,ﬁ g@%{
imve T 05' le-

e| ne mg.g m,a.ez(gg) Bé z2weii Nes A bfdin naavegmgi- oder
Vi el Zvénvls:gmltmu&lner‘mbmd ahtmlng;rswhdsl ness deLauﬁgmhar gehenden vor gewi hl ten
St el | arheitseteshentsiil @) ivKomreiztionstelt; Koimpa-  Anspr uc‘lIGeVomdtan cach meeruéwelmhmnhen-

(14) mtermitte) 230 Fupy Emefang : deeueﬁteswui'er el enefden e-sm‘!ebdw 9” R Staye-

‘er st eAVEiteR %E’Pg ‘gLHQ%?"E %‘F‘" ni er baf®™n dé "d:g":"d d°'_'

vor si \ﬂ%‘f?'féﬁgen erste e AW # i st, un gﬁgé '3: ekt‘:o:ra\:-

auf vl P ol o % 6) Zur tesaﬂwvm (2120 05 i,
gna e@#feutgﬂ shenan i\ﬁa?- Si gnal syobkit dié IVeRile 1302) #e sdhe VE?Bin-

St %Qm Sigdlaly umlwﬁﬁéfe:eh@eﬁeetlamdscma-d und Zuhg mitrdea gﬁlrit&mﬂhder@fﬂ)}tehm und
‘Kor r eldigkeissigasle hain cedower G5HBe,; die mit der r‘ranuelaltqnatmatngbanm;q q,eg'ovdrauhschen

St eueGescbwindigkpit o dagf MW@T Adtits, ur 44.i o SHAIHE likzylinder
benacgbggztsﬂzyq rigjation.stenh agkennze: ne der t eA18hy nge?nutﬁ usbj“ k-
mt digh %mi é i ess sl ﬂ . Arbei § 'I: g‘ %Z\Ja htg Pre-

St eNt yq; e Bh&'&f'#ﬁtgna d' nem ﬁénd\éﬁ’ﬁ figln! %fer&ﬁ dbhdidh Elek-

(239) nwaarﬁm ara@s dﬁﬁenesigaas Yoty Mittel d85 AndRiaghél Qeta Verstile(2d) zat 8d2).( 249)
zur St@wezunt GRiptang der G- SoNGesthwihi ef er ung i N6Sichiuhg hadh Anspruct) 102wobei die
'Ri cht digheitssignalis sndaur hifenkreg dined SteuSiiginal s i Betdtigeng der @Bgendingd zwetltet!éﬁennle (302)

D ffergeﬂzm-t emeB@ . 'ncﬁt)yehﬂwe:;%’%g}:'enent s (“1'4 B'E| Frevqrsl wﬁés ‘%’%‘W% 1? W@
erste "E'i'\" BY' ik 91 E
& ot T ol e wtef* (o e Rarmsbol kel b
. Vent i Id‘é"n eru der un feit ZW\el t k& Rﬁs%lutd_ﬁﬁére iScheh def rlé!-ngnd
‘des Z\ygi Bewe esd’lr@el :em(e%Zh.chn hy ratslon-‘erémw deilssignalen Si gnal s -

-und  Z winglzuf Veriitgniigiies a&sstméaes:obwusk dung m2z wbmidyidnamh | Argptucin dOr odet 1,
St ehewrigerdSignajk end desi Semrsignalst ei ner G 68e, wdibei dié ¢rstdepnd zweitemVendile362) geson-
bet i ti (foaMorrightihg Wdémsp Urhwq’@cm Gesch\ﬁenéﬁ'gmat S'"‘ﬂésdz"tﬁs jo¢ einespositi-

Ar bei {G508e des; S°" g‘g ‘1”[?8‘ dur ch c‘!é 'é'
(1) oS SRR e Gl ﬁz@ayfé?iﬁ%%ﬁ Hale
“der ZylG'r er t (24}) ang aes drttten

tivin erste un zwelte ent gegengesetzte Ri ch un Sl gn ung
sines Sol | -Geschwi ndig- gen betitigbar ist, und zwar ’!ﬂ Bi H!&w‘ I“i'l
‘entspre- keitssignals mit einer GoBe, ®e in Korrel ati

Betatigung der ersten und zweiten Elek- mt der G 6Be des drltten Si gnal S
“steht; Mttel so tromagnet betstigten Ventle (22, 24, 302). (247) zum




17 ' % EP 0274501B1 18 f wrndicatl ons

6 Appateil selon |la revendi cation | e depl acegent . de

11 6mept- de travail (W¥4) est 1. AEE r"gé?i(éﬁﬁ ur positionmner

sel ect | kg¥enditatiol®C! ench6 on reponse au fait que,Appamllstlbmlﬂeeuindnuat:oﬁlSﬁdmntequeI
de travail nobile (14) .d' un v6hi-cul e do troileidéptacement ale l&!ﬁmeehdelémllsﬂﬂ BSt

d' une sedoApkareil(38)pour OQEI nmsﬂmvmntl plici t@écbnmnarémmas fait qup "‘""@'%
pr 6s6l e@!l‘ﬁ'éﬂﬁ@d’e" yagiranbi %"é"‘“‘& are| | clgisitme Sig ahﬁs‘6‘?"6 nde

Apparei | "a‘.‘o‘z%‘"@ W'ﬁ?é" s | Bquel R i Saion ré@ﬂ&:cﬁ%k% @anlobiol
posi ti o 1? '? q,% uAk 656! ECtiaQ 8o piade 1iH86 Bst plus grande
mul i tpl by Rdseahi ONNGS; qidNa préntidre Plage prassledtidnidenge

pr 656' e ?e f?ﬁ@/en 3 @%&fonﬂﬂﬁ&ld&srﬂﬁ‘hﬁct i on (%G)Amuﬂ séionilaievenditation 3, dans lequel
Appar ei ﬁm&ﬂér@mnbsaysmuﬁnii\mmmem cdrréladions | mgueles proyenscR4A i mioum}rdﬂlsmuﬂede com-
anpl i t uekecdiemplaceraénd ide d'lémentode WMans ( 2417')"‘490!99'31*’0@@9"3‘ de cam 5 une

com av@@’ | uncpgsped: Maven dEIé’é?ec‘F ur mini ép@nse au
Sronal R o @3%; e g m%mg"ﬁ% g

val our
: f'? vail dgﬁb gox cowg- ﬁ;xrgl s. erre sg rdleab@mﬁmqu%a eawenm-

ayant u H
correl a?duﬁﬁnﬂ\\i &sgj mI.deGhoment deutions presédbnEE BansClegadl dfélément de
pendant ceirstatioh raba:de rehtecentre Iles(pidh)npr ales nDyeamnmiande {18hest apte d Strg RBBIpNné manuel- .
t enps psécotd signausne Ges mpyens (SBpUTIBLevoires pre niemenwtrs ewamgrgﬁam seconde limjtes

Appar ei le ssmm'onah diftgrentiein qe@ne é'S"‘P'e?}end?"-- f éﬁﬁqq fonction-
ayant ufpuro ﬁg Bd%!l%v"%%& Fg}ient es, B un “f# o s omé':g‘e':
:Correl a Tnarru z vail 0%?{) ﬁ% ged €s pr enf an% al'f ]

|r l iofRY ﬁﬂﬁu ntp@ Hfoxﬁﬁﬁ@éqb rpre-

| nt ﬁl? uk rk‘f‘grial' a8 vitésBe %ulUé‘ Qvﬁﬂqmdo isl m e limité@ccousesi gnal ,
di ff 6r eBobMidé @nScgrfélation | &y8a |i’'amplitude 20 de couo.sAppeteil sejmpl‘modquahomdndrmn-

nodo f ortreisidomw-signel; des mayens 247 rolir theevpirt esse r dicitiops engmedans WPMQ’ mayens
| equel les %tgnwsﬁeewmssss u#etelavlupe am'ra | i t uﬂ!éS’ewur: GP'?‘ “m‘ de
vi t essezdé’grza(: - g gﬁ ll'l I'G l' ml:l;;:’:
travail ?’@ux ‘t"??‘ séﬁﬁ?ﬁ.ﬁ Go: P! dd rep § cottndedb fectro-
comr aniid) am' e Eﬂﬁh 8, Al mﬁu upﬁ‘ﬁﬂ npam.m
‘manuel | Béet%oﬂﬁﬁﬁﬂ ﬁe&t@evﬁéﬁt Ws@nseﬁﬁur nir ueorsmameduodehwritmaee avee!| e eeylindre
ayant URResse db déplatevient ide Mélémetiede aavaile. "ai | pydréulicee H8) eqrouwdnt Bire Altexmativement

| anpl i t dels undens propré @ rédoipplanuiliudg ebsoluel UN® qu ettionndsa eMs*Wﬂ@nh td#b'Fsﬁ ) (fluide
si gnal ; dd@@l a| eu4ip)cignet de commander  di cat P 3“‘ FEEU '€§V" %“8)

| ea noy Sﬁh‘gﬁ'ﬂ featiq ’e§§\§ "I“B'el | e et ue 8 Y X ﬂfn ’re:nf;%@ ms
corrmandé?m I% ' " sigral ' Qs@éﬁ onrlérhent respectif des
anmpl i tU roperiogeD ‘ac deo TTE nt ge t { debdndeCionpabas & commande par
~correl at l:,‘mpaa#éwseloméiietérﬁieeim &hﬁméddel entre ﬁam-a.mm (22)@af3020 cylindre -

hydr aul iramplithdédu sinal devit@seviviueestsiigataux de Vi t1esAp|sare|Bedlble Iz revendi¢ation. 101 dans
des, , neintipepoaionskiie dUpaplitke dunmisidopar i | ect lequelriapionge es em-éreee'emnde

| os 5| grsmhaldee réponseau faitgupisoisiépme sigpal est302) | egul% !?n"g"“ de -
nmande etlnfér é "?l sge ilil Cg'néli)ns‘set com ﬁ;‘fg{ L t mlmgra-
avec |e 5| na eg lé% tibA avec 1a dlfférenee abso- -
hydr aul 'EP% ?mgﬁ.ﬂ eJnnat i vemmten 2155 sigho HEUbSvithisaDFaeliPet voulue.
r 6dui r e rgpoAldP uan ﬁak.u.ae sig 5 est sUpbd ONNGES DAL AppAIIEEE6H 13 eevendication 10 ou la
fluid. duuits On SigRdlde sorgiyme peddérmieé.gnal des comevendication 11, umrlembhl'qmdeapremiéreet

travers |% Appareihghion Ihwderaulathubd &8%:02' Appar eedondasoyparigss {382) est@pteAiéire actipnnée
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troisiéme s:gnal est
opposes@ nse |onnenentrespect|fdes Sin
40. premere et seconde soupapes a commando par 3. Appareil selon la
revendi cation 2, dans |equel 6lectro-aimnt (22. 24, 302). |'anplitude du
signal de vitessevoul ue est directe- 11. Appareil m “mu Mﬂ”ﬂ“lﬁtlon
10, dans nent proportlonnelle al'"anplitu@ du tr0|j ﬂn “m
racti onnenent des premiere et seconds signal en r6porse ‘autfalt fud le
troisiene signal est soupapes (302) est en correlation avec le S|gnal de
nferieur a un signal, de consigne pr6s6l ectionn6. 4s comando ayant
une fréquence fixe et un cycde 4. Appareilg selon Ia revendication 3, dans
| equel operatoire variable, I''anplitude du cycle opera- |'anplitude du
signal de vitesse voul ue est r6gl 6e toir? & ant en correlation avec | a
di ff 6rence abso-- sur une val eur maxi mal e %r656|ectionn6e en | ue entre
I'es signaux de vitesses r6elle et voulue. r6ponse au fait quo |le troisiene
signal est sup6- 12. Appareil selon la revendication 10 ou la rieur a un




