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AGRICULTURAL TRACTOR

The present ention relates to an agricutiurel fracter inclding @ hydraulical beake system and 8
posumatical brsks system for 8 trailer which can oplianally be coupled to the fractor. Ta mention
only & nondimiting example, the trailer may be & two-axde or multb-axle drawbar trailarn
Furthetmors, the invention relates {o a spedial postmatioal coupling head, which can sspeaially
b employed for an agucultural tractor of the sbove-sxplained kind, where via the pneumatical
coupling haad prassurised air can be transtorrad between fraller and tractor. i the posumatiost
coupling head pansfers pressurisad ait fiomi the Bactor tothe tatler for providing g pressuriseds
air supply, the couphing head may be 3 so-called “coupling heas supply”. i the coupling head,
howevaer, transfers a pngumatical beake control pressure from the trastor o the trailer, the
coupling head may be asocalled “coupling head brake”,

PRIOR ART

sxample, from ER Q 832 803 Bt The tractor is braked via a hydraulivgl braks system socording
o an sctuation of 8 brake pedal The rsctor hes g posamaticn] rake sestem via whichr g
actuation & controlled, For this purpose, the pneumatical brake system of the fractor has 2
comprassar, which supplies g reservolr with pressurieed alt via a pressurs regulater, The coupling
head supply, via which the trafler {5 supplied with pressunssd air, is sonnectsd directly o the
reservolr. Belwesn a coupling head brake and the reservolr, 8 frsllar sontrol valve is inlemaosed,
The trafier control valve dependent on actuation of the brake pedal by the driver and therefore
dependent an the hydraulical pressure in the hydraddical brake system produces 2 preumstical
hrake control prassure. For this purpose. the traller contred valve has o conirol podts Bt the two-
pirouwit hydraulical brake system. The trailer control valve has an additional {(not necessarily
required) prsumatical control port, via which the brake control pressure can also be influencey
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independently of the avluation of the brake pedal. Prassudsing of the pheumatiost control port s
carded outdependent on 8 posttion of 8 parking brake lever whils sevecal gradusted comtrol
prassures according to the position of the parking brake lever can be induced.

DE 180 85 797 B4 discloses 8 avior with 8 wocciioutt hvdraulical biake systeny, inwbich the
hydraudical pressure in the cirouits s registered vis hydraudical pressure sensors. The signal of
the hydraulical pressure sensors is fad 1 an electronic conteal greangement, According in the
bydraulical brake prassure measured, the slectronic control srrangement then controls the
slectromagnetic valve devices, which ste inlerpossd between the rosesvnit and the coupling bead
supply and the coupling head brake 1 producs a pneumalioal brake control pressurg which
sotrasponds 1o the hydesulics! pressurs, i a coupling head liog for the brake conbrod pressurg, a
prEssure sensnr senses the brake control pressure, which s then also fed 1o the sontrol
arrangement,

DE 10 2000 031 851 At refersto a genstio sgricufiural ractor. The increasing use of continuous
varable transmissions with hydrostatical-mechanical powsr split in agriculiursl ractors is
describad, which stlow s comtingous change of 8 tranunission ratio without intersuption pf the
padat ot 8 joystick. By chaaging the ransmission rstio andfor infliending the enging rotation
spesd, 8 brakiong of the tractor can be made possible, where for convenisnes acfuation of the
service brake via 8 brake pedst is often forgone. In such cases, neither the traller of the tracky
reecives a brake lght signal nor & brake effect ot the tratler is achieven. This resulls in the traidsr
“running up™ 10 the fractoe or the {railer “pushing the Iracior, which may lead 1o 8 jack-knifing of
the vehicle chain, fo dangerous situations in fraffic, 1o & loss of fraction of the wheels of the tractor,
helghtened wenr of the fianamisyion, engine sod whesls of the tactor and the like. DE 10 2008
031 881 A1 suggests to provide an slectronic contred devies accardingly prograimmsd in the
fractor which actuates the brake system of the traller pven without actuation of the service brakes
of the fractor, o the tractor is braked otherwise as explained. The programming of the nonirol
device {s intended i¢ be such that the shear or coupling force exerted on the ractor by the trailer
is kept betwaen g set threshold value. A characteristic value for the coupling force is, for example,
o be derjved from a difference or ratio of the acthal engine rolation speed of the tractor and 2 set
dusired sugine rofation spead, whars thess rolatinh spesds are especially provided by g CAN
thata bus. An automiatic actusation of the brake system of the railer through the conirgl devine can
be fimited fo the tractor driving forward, Furthermore, it 18 suggesied o make the strength of the
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braking forcs of the trailler, which i3 set by the control devics, dependent on the drive spesd,
Additionally, during the automalic actustion of the trake system of the fratler 3 brake light on the
fractor and/or o the frailer can be gotivated awtomatioally. Furthermors, 8 time himid for the
aulomatic actuation ol the brake systenvel the tratler to avoid ovarmuch sirain on the brakes s
pussible. Additionally, sudemstic sciuation of the brake system of the tratler for a slandstill hraking
sifuation, L. & while 3 standstill of the vehicle chain with idie parking brake is delected, i

suggested in the publication,

According to DE 10 2008 048 208 Al the pnsumationl brake pressiss of & trafler is on fhe one
hand produced vig a standsrd trafler control valve with & hydhisulicsbotsumatics! brake clrcult and
o the other hand via ey slectio-pneumatival brake crcult Gensrally, the preduntion of the
pretrmationl brake cantrol prassurs s performed in the usust way wis the trailer contrel valva. {o
selectad areas of operation, foreample within the responsive region of the hydmulical brake

prsurmatical brake sirculf can be given prefersnce via o condrol unit, in that the production of the
shaumatical brake conirpl pressire in the hydraulicabpneumatival brake cirouit is “widgsd” via
the frailer control valve and the pheumatival brake control valve is controlled only via the slectic-
preumatica! brake dircull. Control of the preumatioal brake oonteol gressure vig the electros
pneumatical brake circult ix achisve through a contrel im%i, which comtrals slectro-preumatical
valvas, for example based on a measurement signal of the pedal displavsment of the brake pedal

or & measured hydranlionl pwessure.

DF 10 2009 045 191 At divgloses a traller control valvs in which a et piston areg is pressuricad
with the hydraulioa! brake pressure, while & second plstan area is pressurissd with a preumatiosl
pressure; Even before the response pressure fs regehed, vin the pneurnaticsl pressure on the
san be influsaced. Furthermore, # is suggested that even during driving opseation the amount of
biasing of the second piston ares with the prisumatical pressurs is conirolled dependent o diving
opsration condilions, which regands for example tha durstion, fime paltern and absolute valus of
the ressurising by the phsumatical pressure.

OF 10 2008 042 673 A1, DE 42 30 674 At ang DE 100 55 798 A1 desonbe the seasing of the
pregsure in s supply ling to g coupling head vis an electro-pnsumatical sensor Regognising
whether the soupling bead tsoonnested I & sounter cougling head in this pase is made possitde
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by slghorate testing and analvsis procedurss, 8s these are for sxample destribed In detall in
{3 198 55 788 A1,

Aryagricultural actorwith g bydrauticgl biake systen and 2 pneunistiosl brake system for a tialler
that can b coupled with the Bactor s known from spediesdefining DE 8B 07 872 Ut

DF 10 2010 038 788 At discloses the recording of the coupling stete of 2 coupling bead via
aleciromechanical contact slemants.

f iz the object of the Invention fo improve an agricultural tctor with eepect fo ths options for

considering whsther the tactor 18 coupled with a trader or pot. THis inprovenent especially
regands e improvement of

the drive charactsnstss.

* the brake characteristics,
- the driving stability,
« the coupling foroe andlor the doving dynamics,

sxiendad fLnetionalities.

According to the present invention, the object of the invention is solved by the features of the
independent claims. Additional preferred embodinents aceprding (o the invenlion are to b seen
in the dependent claims.

DESCRIPTION OF THE INVENTION

The present hwvertion is based on the finding that the characteristics of a tractor in uze
significantly change dependent on whether the tractor iy coupled with & trafler or nol To mention
only 3 fow examples, the drive aggregate of the tractor is dimensioned in such a way with regard
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0 He power that the testor can also pull 8 fully-losded trafler. Withowt the fratler, the tractor
therslors higs surpdus powes, which can legd 1 a slipping of the driven wheels duting acoeleration
prosesses. A spesd with which the fractor can move through & curve without losing taction,
without oversteenng or understesing and without Hoping can be dependent on whether a trailer
i coupled {0 ihe tactor of ot For this reason an aulomatic detecting of whather a tailer &8
cpupled fo the ractor can be of iInlerest,

Coupling sensors are koown which st placed in the mechenicat flow of forces betwaen the traghr
and traiter. Buch coupling sensors can be iggersd by the coupling and decoupling of & act
and fraller by mechanical blasing in the flow of farces betwesn tractor and iraller, 1t is also possible
that & coupling sensor senges 8 coupling forea, L & a diag force o sheaning force between rader
and fractor: Howeeet, such coupling sensors atranged i the mechanios! Bow of forces ans very
sxpansive. Furthermore, the coupling sensars have to be able 1o be used in the rough conditiony
during establishing and loosening the mechanical coupling, so thal these have 1o be robust.
Fially, they nead to be able 1o absorb bigh coupling forces if they are arranged divectly in the

flow of forces batween the tractor and railer

According tothe vention g coupling sensor employed i the mechanicat Sow of fores for
transter of the coupling forces batween tactor and fraller & surprisingly not employed. Rather, a
sensing of the coupling state s perlormed indapendently of {and posaibly also spatially separated
from) this mechanicsl coupling in the region of & pnswnatical coupling head, where via the
unsumatical counling hesd prossurised i s ansferred betvaen the treck angd e kaller when
the counter soupling head of the traller is coupled o the coupling head, This can especially be
the coupling head brake andior the coupling head supply.

The invention suggests to nfegrate a valve info the coupling head. Apar from the coupling head
Hng present in the soupling head anywsy, the coupling bead also has a branching ling. The valve
mantionsd is inlerposed betwasn the coupling head line and the tranching line. Whaen the counter
coupling head is coupled fo ths coupling head, thatl s when the pneumatical connection belween
tractor and frader is asdablishead - which is usually only doneg aller mechanical coupling of the
frailer o the tractor - the alve s aulomatically brought inte an open position, wwhich the coupling
head ine s preomatically connected 1o the branching line. Thersfore, anly with the poupling of
the counter coupling head 1o the coupling head with integrated valve, the branching line s
pressunised with the pressure in the coupling head lins, Therefore, ullimately the pressure
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conditions in the branching line are dependent on wheiher the coupling head is coupled 1o the
countsr coupling head or not, L & whether the trailer and the tractor are pneumatically connecied
ornot,

Accarding to the invention and considering this background, it is suggested that & sensor senses
the pressure in the branching line, so that an electrical pressure signal is present which is
dependent o whether the counter coupling head is coupled fo the coupling head or not. it effect,
therefore the electrical oulpit signal of the sensor provides information about whether the tractor
is coupled praumatically with the traller of not.

The present invention modifies & coupling head with inlegrated valve which is known in the
the December 1982 edifion franm the company of the legal predecessor of the applicant: In this
nstallation manual an instalistion exampls is described for g utility vehicle in which supply
pressiurised air 5 fed to 2 coupling head line of a coupling head supply from an outlet port 21 of
the frailer control valve. Thecoupling bead hag an integrated Bt valve which s i aclosed position
when no trailer is pnsumatically coupled. When the irailer is couplad, the il valve is tited into s
open position, resulling in the tilt valve connecting the coupling head lins with 3 branching line
The branching line & pneumatically fed back to the traller control valve. The prassurised air thug
led hack via the branching lingtherefore can changs the pressure conditions on the traller brake
valve and its operating posiiion dependent on whether the traller is couplad 1o the tractar, that i,
phewnatically trigger the traller control valve.

in deviation o this, the invention suggests using & link of & coupling head ine fo & branching line
via a valve, the switching position of which is dependent on whether a counter coupling head is
paupled to the coupling head, in combination with an slectrical sensar, so thatl agcarding to the
vention g new Mdlectrical coupling sensor” i formed. This coupding sensor produces an electical
signal which can be used in @ number of ways and can be transmitted in a simple way via an
alectrical line, for example a CAN bus. it is also advantageous that the "coupling sensor” formed
i this way can be placed distant from the mechanical coupling betwees tractor and trafler. The
grubodiment socording 1o the invenfion is only 8 sunor modification of & coupling head in dself
known, which however reliably senses the coupling state bebween tracior and trailer and produces
an slectrical signal correlated 1o the coupling state.
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Without this having necessandy to be the nage, In a preferred smbadimant of the invention the
branching fine is deaerated without g couplad counter coupling head. Deasrating can also be
achisved by the valve integrated info the coupling head, For example, deasrating of the branching
ling is done through a valve bady of the inlegraled valve andfor the deastaling is done through
an outlet opening of the valve which is used for the pnsumatical connestion batwsen coupling
head and counter coupling head when the counter coupling head & connssted,

it is also possible that within the frams of the prasent invention the stectrical sulput signal of the
sensor s exclusively used to delerming whethst the trailler is couplad 1 the tractor or nol. B s
also possible, however, that possibly affer i has been detected that the traller s coupled to the
tractor a kind of pressure monitoring i the ranching s and therstore on the aau;;iéég head i
achiaved vig the sensor. i, for exampls, the coupling head is 8 coupling head s{sgsgaiy‘ aloss of
pIRssUre Can be sean as an indication for a high use of pressurised air occuring iy the region of
the tratler, s that  canveying mads of the compressor has (o be initigled or the conveying
parformancs of the compresson s ratsed. I s also possible that on the basiy of 8 loss of prevsure
it is detected H thars is o leakage in the region of the supply line andior if the supply line is toy
off. If, on the contrary, the soupling head s a coupling hesd brake, via the sensor the brake sontrol
pressure can be monitored, in which way possibly a control of the brake control pressure is
passible or @ defisct in the lines can be discovered. For the embindiments mentioned, therefars
the sensor can be used routifunclionally,

i is possible that the slechics! signal generated by the sensor & used In 8 userdeiined way. To
meation only an example, the slectical signal, sspecially when accordingly amplified, can be fed
directly to an actuatar, valve or simdlar, oo that due 1o the slectrical signal an apersting stale of a
construction slement of the agrculural ackor may be changed. For g preferred smbodiment of
the invention, however, the alecinics! signal produced by the senser is fad to g control unit. &s
such a control unit 8 sigoal central controd unit is understood or a conperation of several sontrod
unit modules, which may be grranged in a disinibuted way on the vahicle and which may serve
for the same o different purposes. s peasible thatl the combination of ssveral control unit
modides or the feeding of the slecirical signal to a conbrol unit is gchisvad through a CAN bus
systam, Using the contral unit, then the electrical signal may be used and analysed in s vatisty of
ways, for example for detecting whether the trailer is coupled o the fracior, Tor moniioning the
preasurs, 1o be abls o discem 2 leakage or & tear-off in the supply ins ot 10 he able to perform a
manitaring o & contralling of the brake control prassure, With the control unit, depsndent on the
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result of the analysis different measures rosy be ilggsted. To nrantices ondy 8 sinple sxamples,
wher if is registered that the traller s pneumatically ooupled o the tractor, 8 sorraspondent
nformation can be displayed o the diver o the dover's cabin, for exaraple with a “aller
prisumatically coupded” fight.

The construction slaments of the agticultural racior and the coupling hesd mentioned san be
replised af will a5 singular construction elemeanis, as modudes flanged to each other or as

construction slervents integrated info & common housing. For 8 special suggestion of the
ivention, with the coupling head, the valve and the sensora construction unit is formed. In the

~ s mechanicalattachimant o the fiackor,

- the putlet opening for handover o the counter coupling bead of ths trailer,

& & pneurngtics! port for the connestion of the coupling head line with the pragsudised air
supply and

< an electrical pon, through which the outpul sigoal of the sensor is led away.

This construction unit can be marketable separately and be mounted to the agricultal tractor as
a whole. In the common bousing then also the necessary construction elements, sspecially the
valve and the sensor, may be placed protected from mechanical damagas and condamination,

For an altemative smbodiment, the coupling head and the valve torm & construction unit, while
the sensor 3 placed spatially distant i the construction unit. The connection of the sensor and
the gonstruction unitis then gchieved via the branching Bne and @ pneumatical fine conosclsd ©
it, which axtands from the coupling head,

Generally, the valve can be formed in any way, for sxample also as a slide valve. The number of
positions and port of the valve hasically also can be chosen in any way, given that a defined
prsumatical state of the valve is achisved when the coupling head s coupled to the counter
coupling head, Fora speeial embodiment of the invention the valve s raalised a8 a seatad valve,
in this case the valvs has a valve body which is pressed sgainst o valve seat by 8 spring when
the counter coupling head is not coupled to the coupling head, in which way the closed position
between the coupling head line and the branching line fs pravided. When the counter coupling
head s goupled 1 the coupling head, the valve body is moved away from the valve seat by &
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contant alemeant, which sntails biasing of the siwing. Preferably, in this way thetsfors the
movenent of the valve body is achisved in a motionrcanirolied way with achisving the connection
betwesn the counter coupling head and the coupling head. The confact slament, through which
the acluation of the seated valve s achisved, van be formed with a slide which asts upon the
valve body. 1 is also possible that the contact slement is an integral part of the valve bhody,

Further aspects of the invention des! with the options of Influsnsing the sgncultursl tractor
depsndent on the signal produced by the sensor, that is, dependent on whether the tracior is
catpled fo the trailer or nof or whether the branching line s pressurised or nol.

For & first snabodiment the control st has cantrol ogic, shich influsnoes 8 dive power g brake
power, 8 deiving stability control, 8 coupling foree andior a driving dynamic control of the fracier
dependent ao the signal praduced by the sensor. To mention only some non-limiting examples,
dependent on the signal produced by the sensor an influancing of the moler management of the
drive aggregate can be achieved. Ul is possible that depandant on the signsl produced by the
senaor different chamtlenstio curves bebasen a power presst by the diiver, especially & pedal
sogle and the powst demand on the dove sguregete, tor exampls a throltle valve angle can be
used, 1 s also possible et power is Himited when the sighal producad by the sensor indivales
fhat no trailer js coupled 1o tha tractor, i s slsp possible thet for a signal produced by the sensor,
winch indicates that the trafler is coupled to the tractor, the madmum spead of the acion with the
fraifer is imited,

speraling stale of 2 ransission dependent on the synal produced by the sensor. For example,
when # is detected fhal the tracior is coupled with the trailler g0 that & higher load has o be pullsd,
in the fransmission sutomatically 8 lower gear tansmission tatio or 8 different fransmission
charactaristic curve can be chosan to account for the higher mass {0 he accslerated,

The vertion suggests as another aption that the control unt is equipped with controd logic which
senses braking of the ractor withowt actuation of the sendce brakes of the tractor. if at the same
tme g signal of the sensor is present which ngdicates that s brailer is coupled fo the tradtor, then
& fratler oontrol valve is controlled in such g way thal # produces a preumatical brake sontrgl
pressure for the fealet. In s way, 8 runting-up of the trafler can be avoided or reduced if dus fo
@ pushing operation of the power frain of the tractor a braking of the tractor 18 achieved withouwt
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the service brakes of the bacler haing actusted. This simplifies the use by the driver betause the
driver can to 8 finited sxtent cause braking for axample thiough the joystick or by lfting pressure
on the apceleration pedal. On the other band, through the procedure acoording © the nventicn
in such a beaking operation the brsking bad is spraad evenly over the wheels of the tractor and
the wheels of the ballsr via thie powsr bain of the badctor, Prefarably, in the case sxplained the
frafler control valve is controfied in an glectical or slectromagnetic way of control iy which a brake
control pressure of the traller control valve is contralied which is dependent on the brake sffect
which is caussd by using the power rain in pushing operation.

In 3 special embodiment of this inventive ides the defection that the tractor is being braked withaut
sctuation of the service brake of the tacior is pesfored dependent o the positon of 2 joystick
actuated by the driver. For example, 3 sensor oan sense the position of the joystick - if the driver
actuates the joystick i a braking region. depundent on the posttion of the joystick an autpul signal
of the sensor assigned to the joystiok can be used for control of the preumatical brake contol
pressurs for the traller, possibly by interposing the traifer control valve which then {s slectrically
conirolied.

ft is possible that go electrical interdface between lractor and traller is present. If this s used to
trausier 2 brake light signal for a braking provess fo the frailer so that & traider brake ight is
actuated seoprding ta necesally, usually the alscinic brake light signal in the tractor s prodused
independently of whether a trailer is indesd coupled or not, According o the invention, the control
unit can be eguipped with control logic which dependent on the signal produced by the sensor
produces an slechical brake light signal for the traifer so that this is only produced and an slentris
power intake only ooours when the brake light signal can indeed be taken up and used for 8
coupled trater.

fn & further ambadimant of the invention the control unit has control logic which also executes
traiter control, which for example may be achisvaed by inderaction with an {also}
slactromagnetically sciuated taller contiol valve. Acvording fo the wvention, the trailer control is
dons in dependence on fhe signal produced by the seosor, In the simplest case this dependency
ia that depending on whether the trafler is coupled or not the traller control valve may be activaled
or deactivated. i s also possible that the controlied braks control pressurs may be led back vis
the signal produced by the sensor in order {0 be able fo mondior or control the brake control
pressure,
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fin 3 further embodiment of the vention the control unit has control fogic which Himits speed
dependent on he signal produced by the sensor. For example the dependanicy s thal a speed
it s oy anforesd when the signal indicates that a trafler is couplad. B is also possible that in
this case & sposd linl present withaut the fradles s mndified 1o & smaller speed. T mentian only
an sxample, 3 speed brmit of 28 kmidh can be sclivated if | s recognised that the coupling besd is
coupled fo 8 counter coupling bead, thatis, a traider i coupled 1o the traclon

i a further embadiment of the invention the contro! unit has control lagic which delermines 8
switching position of an “offrosd” swileh of the fracter. The control unit perlorms an automalic
madification of a brake o of the bratler sudior the bactor depandent on the swilching position
of the offroad switch and depsndent on the signal prodused by the sensor. i i for example
possible that an automalic actustion of the pnelmatioal brakes of the trailer is not allowsd i the
senvice brakes of the Bactor are pol aclusted by the ditver. This s only frus for uss inroed talie,
while in an offroad mode automated brake action for the traller is permitied. in this case, using
the control unit, i i first detoctad whether e offroad switch is actuated. I thin is the cass and
therefore sutomatic brake action for the iratler s allowed, for sxamples an automatic brake adinn
on the traller tan be oecuted when the traclor s braked vin the joystick and » signal ofthe sensor
which indinatas that the trailer is coupled, for example by suitable slectrical vontrol of & traller
sontrol valve,

it is also possible that the controd unit has a cantrol logic which dependent on the signal produced
by the sensor activates a sirelching brake function. This fundtion bas ths alm o svoid & possibls
shiearing force of the tratler fo the actor - the stratohing brake fnclion rather guaraniess that the
brake foroe of the traller s increased In such a way andior the brake foroe of the tastor detreased
i such 8 way that the acceleration of the frailer withow! coupling to the tractor would be slightly
smaller than that of the tractor. In this way in the mechanical coupling between the tactor and the
fraifer iy any ase 8 drag force is produced, which keeps the vehicle chain with the tractor and
the tratler straight. This hay 8 positive influence on the doving stabitity of the vehicls chain, fthe
signal of the seneor signalisss that no fraller is couplad o the frador, the slretching brake function
may be desctivated so that the Ll braking foree s paused on the tractor andlor no possible other
preumatical brake e s caused on the trader or decrensed,

i a further embodimeant of the invention the controt uril has contiot logic, which depsndent on
the signal produced by the sensar performs an estimate of 8 coupling force between tractorand
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fo the tractor, 3 sultable algorthim for axtimating the soupling foros may be axeculed, To mention
only & non-Bmiting sxample for an algorithm for estimating the coupling force, referance is mads
o the slgorithm according fo DE 10 2008 031 881 A1, which is baged on a comparnson of 8
desked engine spoed with an aclual sugine speed.

in a further embadiment of the invention 1 coupling foree eslimated in such & way 1s used
socording to the invention o infiuence a dilve power, 8 brake force of the tactor, & brake fnce of
the traller, a driving stability sontrol sndéyr g driving dynanmic control of the trastor. i the simplest
case, an influence can be such that the estimated coupling force i adapled 1o a s&t coupling
force or & soupling force progress, for eommpls & disappesting coupling Torce 0t 8 sal steatching
soupling foros,

fl is possible that the valve whichu s interposed belwesn the coupling head ins and the branching
fine only serves & 3 cantml of the regsure biasing of ths branching ne, so that o further salvs
iy present which is interposed between the coupling head Bing and an ocullst opsning ofths
couphing head, Foran extension of the irivemiom however, the valve is muBilunctionsl inihat &
controls the pressurising of the branching ns as well as # 15 inferposed belweean the coupling
hesd fine and the outlet opening.

A further solution of the object of the nvention is given by & speciyl embodiment of & pneumsticsl
cobipling headh whichis omployed within the frame of the coupling of & Gactor witha trallerand
which thersfore can be allocated 1o the factor or the rader. This can be s coupling head supply
andior a coupling head brake, where 118 also possible that | s a combined coupling head, fis
also possible that # s a coupling head ag s described i the tot re-published patent application
D 10 2012 100 402 1 of theeapplicant, with which sedeclively elther the coupling betweaniracioy
and traiber via pneumatical ports on the ong hand and slectrical ports via a so-called EP moduls
on the other hand may be provided,

i 2 coupling head according © ths invention & valve of iy construction may be integrated which
has aovalve body, The valve body has 2 cosed position in which the coupling head s sealed fram
the environment, This closed position is preferably employed when the coupling head is not
connected 1o the counter coupling head, In the clossd position the valve then prevenia an
undesired dischargs of pressurised air from the goupling head ling Into the sovicanment.



18

28

s
%42

HEHBERE HUPPE + PARTNER = 13- EP 2 a3 18t
3 12828P Cetaber £ 2018

Further {o thatl, the valve bady has an apen position, it which the caupling head & pnsumstically
conneciad o a counter coupling head, in which way sspecially prossurised ai from the soupling
head line may pass over & suitable port or & ling of the pounter coupling head, to bansfer for
sxample a brake cantrnl pressure andior 3 supply pressure from the coupling bead © the coutter
couphng head,

Acoarding to the jovention, the valve body Is brought from the open position fo the closed position
asutematically with the coupling of the coupling head 1o the counter coupling head (and brought
from the open position {o the dosed position when the decoupling of the soupling bead from the
countsr coupling bead s perfonmed). A sensor senses the posiion of the valve body of the valve
integrated mio the coupling bead, i which way the sensor in the end senses whether the coupling
head 5 coupled © @ sountercoupling head,

Fot an smbodiment of this basie thought, the sensor i g displacement sensar which divestly
sanses the position of the valve body. i is also possible that the displacement ssnsor only
ingdivacty senses o posdiion of the valvs body by sensing the position of & further slement the
position of which iz dependent on the position of the valve body.

Iy & further smbodiment, e sensor s 2 preseuns sensor which senses the position of the vahve

.....

i o speciat smbadiment of this solttion stralegy. the valve s interposed hatween & coupling head
ine and a branching Bog, In the cloged position of the valve body, the coupling head linsis
pheumatically separated from the branching line, whses the branching line s deasratad. hvibe
spen nosition of the valve body, on the contrary, the coupling head fine is pneumativally coupled
to the branching line. The pressure difference of the branching line deaetated in the closed
position and the branching ling pressusised with the pressure i the coupling hesd ine i the open
position can thay be used for determining whether the soupling head is coupled to 8 coumter
coupling haad. i order to do this, the pressure sansor senses the pressure i the branching e,

branching Hne can be used mullifunclionally, by monifonng the pressure i the supply line andior
the brake control ine for ooupling of the soupling head ko the caunter coupling head. sothgtfor
axample an automatic defection of 3 defect such as 8 leakage i the supply line or brake control
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How can be done. g slen possible that based on the pressure sensed with the proseurs sensey
& pressure contind for &, g. the brake contm! pressurs for the trafler is provided,

Generally, the invention alzo includes a coupling head in the broadsr ssnse, i which the sensi,
aspecially the pressure sensor, i placed decentrally from the base body of the coupling head. by
2 speaial embodiment of the invention, bowever, @ construction unit s formed with the coupling

head, the valve and the sansor

The sensor employed within the frame of the invention can be realised 83 an analogus or digial
sensor. 1t s also possible that the sensy in the siplest case is realised as a swilch which hag
only two switthing pasitibns and whers the sensor takes on a first swilching pogdtion when the

16 coupling head is not coupled 1o the counter coupling head and the second swifching position
whan the coupling is achisvaed. Therefors, the switeh pan swileh at g threshold value, which
guarantess thal the cougling tias been achieved.

Agcording o ths nveation, i the branching line there sie two wholly different pressure stales

“ By the chosed posilion of the valve inlegrated into the coupling hesd, the branching line and

Lo

the soupling head fine are separated. Therelore, the sensor in this swilching slsts of the
valve does not senee the pressure in the coupling head ling, but another pressure, For the
smibodiment showrs, in s switching sdate the branching ling isdeasrsted.

= The sensor, an the contrary, al coupling of the sounter epupling head and bringing the

valve ints the open posilinn messures the pressure i the coupling head ling, therefore g

0 guglitatively different pressure. The detoction whether couphing has been achisved

according o the invention s possible it an especially simpls way. 1L is sven possible that

anly @ biary pressure switch is smployed, which dependably detects whether the coupling

of the coupling head with the counter coupling head s achieved. in order fo o this the

Dressure switch {of any oihar pressure sensor) only needs {o be able {0 differentiate

88 between 8 pressurs differsnce for the deasrated branching ine on the one hand and for
he branching fine pressurisad from the coupling hesad line on the ofher hand,

Advaniagoeous developments of the invention result from the claims, the desaription and the

drawings. The advaniayges of featires and of combinations of & plurality of featires mentionsd &t
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the beginningof he description anly serve gz sosamples and may be used altermalively oy
cumulatively withowt the necessity of embodimants accarding 1o the invention having o obiain
fhese sdvantages. Without changing the scope of protection as defined by the anclosed dlaims,
the following applies with respect 1o the discloswre of the priginal application and the palant
further festures may be taken from the deawings, it particidar from the Blustrated designs and the
dimensions of a phurslity of componerds with respect to one another as well as from thelr relative
arrangesment and their operative sonnection, The combination of features of differant
embodiments of the invention or of features of differant claims indapendent of the chosen
seferarces of the claims i also posable, and i s mictivaled herswith, This aiso relates to foaliyes
which are Hustrated in separate drawings, or which ars mentionsd when descnbing then. These
features may also be combined wilh features of diffarant dlaims. Futtharmors, # is possible that
further embodinients of the invention do st have the festutes mentioned in the glgims.

BRIEF DESCRIPTION OF THE DRAWINGS

in the following, the vention is Wurthey explained and described with respect to prefered

exemplany embodiments ilusirsted in the drawings:

Fig 1 i3 & rchematic vertical sectiongl view shows a coupling head with & valve hebwsen
& coupling head line and & branching ling.

Fig. 2 shows a sonstuction und with 8 couphng head sccaeding to Fig. 1 and an
adsitional sensor for sensing the presaurs b the branching ling,

Flgs. 3t0 7 schematioally show & trantor with 8 hydraatical brake system and a preumstingl
brake system with a traller contrad walve and couphing head according o Fig. 1L

Fig. 8 i & schamatic verfical sectional view shows & coupling head with a displacoment
sensor which serses & position of 2 valve body of & valve,

it Fig. 1. a coupling head 1 is schemstically shown, Coupling heads as such have been known
for many years fron various prior arl, ses for example AT 376612 B, DE 34 25 113 &1, DE 36 07
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{37 AL, DE 188 31 1682 A1, DE 298 023 481 L1, DE 180 2008 036 818 AY and WO 2011/042455
A1, Thase known embadiments have additional functions such gs for sxample an infegrated filter
whiich can aiso be integrated into sbodiments according 1o the wvention. In Fig. 1. the ilfusiation
is reduced o aspacts which have a ponnsction © the present invention. While in the floures oy
the coupling head 1 associated with the tractor is shown, but not the counter coupling head
associated with the Irafler. from the documents sntioned pplians for the coupling or cannection

of the coupling head 1 with the counter soupling head tan also bs taken.

The cougding head 1 has g base body 2 which via & figing slement 3 not shown ity detall is mounted
fo the ractor, The coupling head 1 has a port 4 for 2 coupling head line § exlending tnside the
counling heag 1 and & port 8 for & branching fine 7 sxtending in the intador of the coupling head
1. The coupling head line § and the branching tne 7 are realised sapecially with blind boreg
orlentsd in the direction of the vehicle ongitudingl axds and ending in the ports 4, 8,

The coupling baad 1 has a ceonsciing region 8 in the region whers the soupling head 1 can b
eoupled meachanically o the counter coupling head of the trafler. Broferably, the connecting reguon
8 of the coupling hend 1 and a corresponding carmacting region of the courter coupling head of
the fratler formn a Kind of bayonel joirt. From the connecting region 8, a vabve body B extends in
the gpwards divestiony which for tessons of manulaciure sndassemidy s realised with bva base
body parts 10, 11 R valve spat 12 reslised by the base body # logether with the valve bode B
forms 2 valve 13, I tha chsed posificn active s Fig. 1, the valve 13 closes the connsction of the
coupling head Hine § to the ranching Bing 7 and the connaction of the coupling head Hine § with
&y outlet ppening 14 of the coupling head 1, through which the pressurised alr from the cogpling
head fine & for the coupled caunter coupling head is transderred to the tailer. The branching line
7 is permanantly connectad to an outlet opening 14 of the coupling head 1 indspendantly of the
valvs position of ths valve 13 In the closed position of the coupling head 1 aclive in Fig. 1, in
which the tatier is not couplsd fo the counter coupling head, the branching ling 7 is therelore
deasrated via the cutlet opening 14,

The coupling head Bve 5 ends in 8 coupling head chambsetr 15, The coupling hesd chamber 181
cennecled to the hranching fine 7 via 1 guidancs bore 18, in the guidance bors 18, the valve body
part 11 is axially and glidingly guided jo 2 vertical direction. A pneimatical sealing is achisved via
a seating slement 17, bars 2 scaling dog. which is gctive Belween an auler &Q:‘f&@& of the valve
body part 11 and the guidance bore 18, The valve body part 11 i a first approximation inthe
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longitudinal sectional view shown s Teghaped with a vertical sem 18, which bas a through bore
18 and a horlzontal arm 20 which is penetrated by the through bore 18 and radially © the outside
on 8 circunerential coliar 21 bas 2 valve seal 22 By a prassure spring 23, one spiing base of
which is supperted on a floor of the coupling head chamber 15 and the other spring base of which
ia supporied on the underside of the horizontal grm 20, the valve body part 11 and the valve seal
22 i the tlosed position of he valve 13 e proseed against the valve seat 12 farmed by the base
body 2.

in & haif-longiudinal section the valve hady part 10 is roughly approximately realised in the shape
of an ypside-down U with & horzontal bass amn 24 and two paralist vertical side arms 28, 268 The
radially inxide side arm 28 s realised longer than the radizlly pulside side aimn 25. The front faps
of the side arm 26 facing away from the base armm 2416 supponied radially 1o the inside an the
valve seal 22 on the upper side of the horizontal arm 20 of the valve body part 11, The radially
putside eide arm 28 in the sod region facing sway from the base arme 24 has a thickening &7,
the ragion of the thickening 27 the valve body part 10 is guided in & guidance bore 28 of the valve
body 2 and i3 sealed by a sealing element 28, here g sealing ring. The circumierential side arm
26 radially on the inside limits @ throegh bore 30, which opens cut into the through bore 18, in
which way a ;:s&rméﬁaﬁt connegtion of the cutlet opening 14 with the hegnching line 7 is provided,
fn the closed position shown in Fig. 1, the thickening 27 is pressed sgainst a shoulder 3
protruding radially to the insige, A double it due 10 the pressing of the thickening 27 to the
shoulder 31 on the one band and the closed position of the valve 13 on the other hand s avoided
by the siasticily of the valvs seal 22

The function of the eoupling head is as bllows:

al f the coupled siate not shown in Fig. 1, the valve body 9 as shown probudes upwards
frony the coupling head 1. The thickening 27 is prassed ageinst the shotdder 31, The valve
body & with the valve seal 22 is pressed againal the valve seat 12 by the pressure spring
23, w0 that the valve 13 s clossd,

B3 i the counter coupling head is coupled t the coupling head 1.2 counter conladct slement
of the counter coopling head s brought inte contact with a contact surfage 32, which is
formed by the upper side of the base arm 24 of the valve body part 10, The valve body 8
is prossed downwards by & contact force in the contact surbace 32, far example by closing
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the bayanat comsction bebesan the coupling haad 1 and hs sounfer souphing beed iy
which way the valve body 8 with the two vahes hotly pans 10, 11 moves downwards,
Therefore, the thickening 57 moves awey from the shoolder 31, Al the same time, the
vahes soal 33 separates from the valve seal 12, unlti the valve 13 s opaned. In s open
posdtion, pressunised alr Fom the port 4 through the coupling head fine 8 and the cpst
valve 13 can pass into the through bore 30 vla s rasislly oriented through hole 33 of the
vidles hody part 10, so that the prosaunsed s can rosch the branching ine ¥ on the ons
hand and the gutlel opepiost Mo the othies hand, frogywhers it thest oo pessio the

oounter coupling head snd svertually the pressunsaed ab sysian of he fraller

Qu, for the smbadiment aocording 1o the pvention the valve 13 i multifunctionsl, by snablting 8
fransfer of prossuriced gl fum the port 4 and (ks coipling hesd line § v the putlel opaning 14
sl if @ counter coupling hesd is connecied 1o the coupling head 1 and on the other hand by only
gxtablinhing g praurmalical connsclion between the coupling hoegd Bne 8 and the vanching ling
T under the sams condiion. Ths pressurs in the branching fing 7 snd on the port 8 therslore
indlicates whathsr 2 oounter soupling head s conneotad with e coupling head 1 i no sounter
puupiing head s connecied with the soupling head 1, the branching line T sccording e Fig. 1is
deasrated. 1 on the confrary, a counter coupbing haad s connested o the coupling head 1, the
prassurs By e branching line 7 i3 pgual e the pressure on the coupling head ting §, therstore for
sranpds g PrRSsUre i1 8 supply resenvoir of the rantor.

I ix possitle el o senstr M b connected e pon 8 vin g line of any fongth angd i any posiian
an the factor, 1o senss the prassurs inthe branching ine 7. Ip (s case, the coupling head 1
forms 2 oonsiiuolion unt 35 with the valve 13, whioh is placed spatially distant riom the sensar
34,

Fig. 2 shows another sabodiment of ha invention, inwhich the sensor 34 ja sorawad jnto the
pott 8. By thiscase, goonstruction unlt 38 i Rmed with the soupling head 1. the valve 13 and
the sanser 34, Thiv congiruction unit 38 conmnuniostes with the presswrissd s sestemal the
fraler via the outlet opening 14 when the countsr coupling head s connscied and apast fom the
outlet opening 14 and the port 4 only has an sleciical inderiace 37, here with a connediad
sheclical signal fing 38, through which the sulpul signal of the senser 34 can be ansmitted 0
oty construction slements of the tractr, espacially & conirp! unit 38, As pan be sasn by
comparing Figs. 1 and 2, the same coupling head 1 can be employed it 8 mounting stvironmant
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iowhich & pnaumatival ine s connetied o the port 8, thrpugh witich the branohing fine ¥V is
praumativally comneciad to a distantly placed sensor 34 while jn another mounting sovivanment
the sensar 34 &5 scvwed o the part 8, go that the ponstruction unit 38 i this case only
communiostes with the other constraction dements through an elactical cutput signal via the
sfatttea signal Bae 38

Fig. 3 schematinally shows the relevant pans of an sgricollural tractar 40 with & hydraudicsl brake
systom 41, which serves for the aclugtion of ydraubesd senvice brakes 42 acooriing 10 achuation
of-& brake padal 43, and g preumatival Brake yysterny 3 whdoh sarvey for the supply and the
santrol of the prsumatics! brake systemof @ tratler which can oplionally be enupled fo the iraciay
40.

i the hedraudical brake system 47, actustics of the brake pedal 43 by 3 maihn aylinder 48, possibly
with & brake force sphaneer, istransformad Inio 8 hydraudical brake pressurg, which is fed fo the
setvice brakes 44 via the hudeaidical nes 46 shown it dashed Bnes. Actialion of by brake padal
43, sspedinhy (ke acluatiotypath or anscluation angle: s sansed via 8 sengor 47 Furthermorey
tha hydrauliond brabe prassure i a ling 40 15 sensed vis 2 sensor 48, The cutpul sigaals of the
gsonsaa A7, 48 ae fod to sontrad unil modiles 52, 53 via suitable nierfaces 51 by oleciniowd signal
fineg 40, 50 shown as deshed-detied Buas The glgnals are procasssd by thesertd unit modides
82, 53

The paumatics) brake syslem 44 s supplind with pressunisad alf vig & stpply ine 54 Ina way
pot shiown i more delall, for sxampls o § comprassor with subssguent alr drysr and reservair,
The supply fing B4 is lad o the part 4 of the coupling head 1 and a supply port 58 of a tradler
pontrol valve 80 vig a boanching 58 With regard {o the furthay design of the coupling head 1,
which here i emploved je coupding head supply, refersnes is made fo the detalisd deseription
rolated fo Figo 1. The port 6 of (e coupling hesd 1 s conneated 10 8 sensor 58 grangad with g
distance (o the coupling head 1 and which senses the prassurs in the branching line ¥ vig s ling
87 running exterally of the coupling hesd 1. The output signad of the sensor 88 s fed o tha
control unit modules S8, 83 for further provessing wiv an slectrical signal ng 58 and the inferlacs

The traier controbvales 80 has an inlstinutiel valve 81, vin which & take ponbrol pressurs port
83 connactad fo 8 coupling head brake 82 can be connedtsd 1o & degergtion 84 1o deoraase the
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brake control prassure on the coupling bead brake 68 and which osn be sealed far hnlding
sonstant the prassure w8 the coupling head brake 820 The inletinutied vabee 81 e controlied by a
balance piston 85, The undersitds of the balance plston 65 is blased by the prossuws of the
soupling head brake 82, while the opper side of the balance piston 88 Hmits & contol chamber
68, so that the balanos pision 85 & blasad by 8 contiol prassurs of the controf chamber 88,

The cortral of the contro! pressure in the contre) shamber 66 is performed via tvo solenold valves
87, 68, which are bare realised a8 F2oway solonoid vales, The sulenoid vabes 88 sonnenis the
contred chamber 1o the deapration 64 it s energised posiiian, while i 88 non-energised state d
sealy the connection of the confrof chamber 86 fo the deasration 64 due (o the biasing by 2 spiing.
The solenoid valve §7 81 the non-energised positon connecis the control chambet 88 to the
cential Ere 88 due 1o ths basing by 8 spring, while when i s snsrgised, the solenoid valve 87
soale the nonmsohion botween the conlral chamber 885 gud (ha centea! Boe 88, The contyal fine 8%
can by connected o the supply port 58 vig g further solenoid value 70 For the smbodimend
shongen, g sodenodd valve 70 o soalisod a8 5 J2sway valve, which' i e gaergivad sosition
connecty e contrgtling 9810 the susgdy pogt 88, while a connedtion of the cenirat ine 82 o the
hand hrake port 71 8 sealad, Withou! enargising of the solenoid valve 70, due 1o {he bissing by
Saing the solanokd valve 7O connects the sontral Bon 68 to s hend brale pont 71, while the
connecton of the central Hine 88 10 e supply porl 88 is sealsd,

The inletfoutis! valve 81 has a valve body 72 guided sliddably in the tratler control vales 80, The

g

valve basly T8 works ogether with 2 valve seal 73 realised by the balance piston 88 on the one

nand ard @ valve sopl 76 roslised by 8 housing 4 on the sther hand i the folfowing way.

- In the active posifion according o Big. 3, the force dus o the pressurg on the soopling

hoad brake 82 o0 the undenside ol the balasos piston 8% dommates with respagt o the
foroe dus o the preesure i the controd chamber 88,50 thal the balence piston 83 s ity
gupner position, i which way g densmiing position i roslised. I this densrating posilian,
betwsen the valve seal 73 and the valve body 72 an annular passage for deserstion is
formed. Due o the biaw by @ prassure spring 76, the vabee body 73 is pressed against the
valve seal 75, which way a paasage of pressurised air rom the supply port 86 fo the
degeraton 84 andiio the bigke control prassues port 63 is sesiad.
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. When the control chamber 68 Iy prassurised, the balances piston &8 movas downmeards
i the valee seal 73 contasts e valve boady 72, I which way @ cosed position of the
idelioutiet valvs 81 5 realised, i which the connsolions belweaen the supply port 58 the
trake control pressre port 63 and e dogeration 82 are sealed

~ I the pressurg in the conlol charabsy 88 5 high enough o move the balance pislon 585
further downwands from this sealing position, by this contact between valve seat TR and
valve body 72 the balanoe prefon 65 presyes the valve bady Surther downhwards sgaingt
the blaadng by e prossigs spring 76, n this way betwasan the valvs soat 75 and the valee
body 72 an anpular passage for asation s formead. Through s annular passage for
gerabion fressirmed afr can pasvom the supple port 58 fo the vake contisdsupple port
83 and to the coupling head brake 82, With increasing pressure budid-up o the enupling
haad brake 82, the proysure bigsing the underside of the balunon pislon 88 algo rivey,
With 3 sufSiciant pressure ncreaes on the uslerside of the bafanos piston 85, the balance
giston 88 can be moved upwards agsin indo the ssaling position and, aosording ©

prossutising of the controd chamber 88, baok inlo e coaorating pouition gy wall

Dapendant o the conirgd of the solenoid vslves 87, 88, 78, asrstinn and desergtion of the santed
shambes 88 can bes systamatic, which way wWimastely the brake contred prossting o 1he souphing
head brake 62 can by set, i both solenoid valves 87, 68 are Broaght into thelr cloged position:
frthermors the prossre i e control chamber 88 cary b held constant

3 e operating position not active in Fig &, the solenoid valve 70 commasts e contral e 88 1
the supphy port 88 18 s brake sopply pressus is o b produced on the soupling hesd brake 88
vigva hand brake walve €7 (hare realised as & rodory slids valvs) the solsnoid valve 0 1s sot
snergised and switchad info the othsr oporgiing posttion which absy s sutomatioadhy dons whan
the slectrical power supply Is inferrupted, In this case, for the solenoid valve 87 in the ssrating
positian, which accarding to Pig. 3 is also iaken up whan the glectical powersupply b nteruplted,
{he cantes! line 59 and the conles! chgmber 88 sig connesied to the hand beake port 73,
Accodingly, plimately the prassus in the control chamber B8, the operating position of the
balancs pislon 85 and the brake control prassirs oo ths ooupling bead brake 88 can be controlisd
via the hand brake valve 77, For the embodiment shown i Fig. 3, an inlet port 82 of the hand
brake valve 77 and arvinie! port 83 of g relay valve 84 greosupplind with progaissd airvig s
Rranching 78 of the supply line 54 with g iine 78 with infegrated chetk valve 80 which enables g
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fow of proqsuniesd &b fom the supply lne 84 but seals b the opposite divsction. aawel s a
father branehing 31, Dependent on the posttion of the sctustion means 88 (e suslesation fsven
e hand brake valve 77 connests a gsrking brake port 86 of the haned brake valve 77 sofsctivsiy
0@ dogeration 87 or an el port 83, in which way sersting ot deaarating of spring-fosded parking
brakes of the fractor depandsnt on the actuation nssns 85 can be achiaved, Furthermorg, the
hastid brake valve 77 has s control outled 88, whish s soonscied o g control pont 88 of the el
vatve 84 (which rosy acoording fo Fig. 3 possibly be ipverted). Through the band brake valvs 77
and depending on the position of the actuation means 88, the control port 88 can be seated and
desensiad by selactive connention of the contrgd outist 88 with the seration 87 or the Inlsl ot 82,
Using the relay affect of the relay valve 84, dapendent on the pressurg o the contedd port 88, 4
&, depanding oo the position of the hand scluation means, the prassure on the band biake port
1 oan be moedified which seds the pressure on the couphing head brake 62 when the solenaid
valves 87, 88, 70 are not snargised,

Praforably, the controt unit misdhde 52 is g conleol wrdt moduole which 18 responsitds for a mole
managament. The sontisd el modile 83 owy communicate with fusther contegd o modulas g

s

shown) throwgh unidiveciiona! o Bidirectionst signad ines 86 nra CAN bus 8

i vin the sensor 58 & pressurising of the branching fine 7 of the coupling haad 1 is sensed, this
can be snalyssd by the control unlf modules §2, 83 i thal 5 counier soupling hesd of the trsllae
is onupled to B coupling bead 1 I for example the control unit module 83 detects that @ joystick
B2 fs actuated by the deheay i stoh 8 way that a braking of the fractor 40 s deere without gofustion
of the servics brahes, the control unit modudes 82, 8 \.::zan- sonttal the fratler contral vale 60 ty
sloctrioal pontel of e solonaid valves 87, 88, 70 nsush a way that & sudable brake sontmd
pregsurs i producsd o thecooupling hesd brake 82, whichresulis in @ braking afithe aller il
sorrasponds © the braking schieved onthe fracier 40 sat by he jovsdick 88 or depsnds o thig
braking. s alse possible that the contiol unt modoles 82, 53 maks 3 fargeted seisclion for
paramaters for 8 Ysolotou or "raler oM when # e delouted by the coupling head 1 with the

gheor &8 that a teallor i ooupled sad it the conttol anll modules 52, 83 intiate sullable
rapasures for @ stability pontral, revarsing, driving in 8 cucle, spesd contiol, produsing & traffer
brake signal, aotivating the tradler conbiol valve and others of for adiusling coerating paranmelsts,
s also possible that for the cass (sl on the ttaclor ¢ brake signad is prodused (by the sarvice
frake and corresponding to actustion of the braks pedal 43 or by 8 parking braks and
corresponding to actuation of the hand brake valve 77) a brake contrad presuns s controlied by
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the trailer controd valve 80 whan the ater s not soupled 1o the tracior, whils the frailer contrgd
valve B8 e nol aotivated withoul 8 tailer in whish way ai slecirios! powst inlals I8 reducsd,

ft s furthermore possible that via the joystick B2 the drive sngine of the tractar 40 andiar &
ransmivaion s contradied, 3o thal p degied rootion bahaviour of the ractor set by thae joystick 82
restlls. In this way for example @ braking can be performad by changihg the trangmission ratio
and therefore using the drive snging 1o 8 pushing cpsration. i is possible that when via the
soupling haad 11 s detecled by the sensor 58 that  trailer is coupled 1o the astor, the sandrol
unit modide 83 sebor smudjusts 3 spead Bnt for the mictor management. This is especially nportant
whaen the ractor 40 moves downhill with the traller, which may be detected by & carrasponding
nchnation sensar. the signat of which gy 2z be fed 1o the sontrol anit moeduls 83 An
suttmatised braking action it siseexsnuted withowt acluation of the servios brskes 42 ar parking
brakes of the tractor 40 sxpecialy when the control unit module 53 receives the sigost of an
offroad switch according fo which the usar (r onrast 1o 8 road reode) bas aotvated an offrosd
mode, iy this case, when g onitivg! driving state iy deferted, sapedially sl @ sat inclingtion and s
threshokl speed, an audomatic braking of the tractor andior the tailer may be saused which may
ba axecuted with & control of the fradier brake valvs 80 wia the control urst modules 58, 83,
Fusthermiare, & driving stabilisation of the vehicle chain of the tactor 40 and the fraller sy be
schisved i so unsiable drive sfale 5 sensad and & signal is prasent via the coupling head L with
the sensor 58 whinh indiceles thet g el sooupled o the ractor 48, 1n thiscase, Ky example
2 stretobing brake function say be avlomatically activated in which through the contral unit
mrodules 52, 53 the Galley contral valve 80 i sundmlied in stioh away hat s brake conlesd pressure
&l the coupling head brake 82 b produced whichy gusraniees the pregence of & coupling deag
foroe i the mechanioal couplng betwasn ractor and frailer 40, 1 is furthermors possible thal g
running-up of the tractor s atitomatically detested by the sontrol wt modules 82, 83, it the control
unit modoles 82, 53 hagedion the sighel of the sensor 58 have detectd that g trstler s coupled
{o the tractor 40 and on the vehugle whseds acosderation stales are detected which cannot be
traced back to the ditve moment of S drbes aggregats of the diive traln of the factor 40 butoan
b traced back to 8 “pushing” of the fraller, appropriate mensures wu by ke, Thess megsures
can for example be the prosustion of an “additional” brake oontrol prassure for the traller, Thisof
course Spplivs accordingly for the acoslerstion siates of the rastor - i the ractor 44 dees not
follow the sel sooelerstion ay dostrad, this aliows 1o conclide on a lack of soosleration or brake
farce being prosent on the trgifer, When rovsrsing and @ coupded trallsr are detented, & speed
vt may be et When deiving in 2 circle, 8 spead limit can also be set when o trallsr is coupled.
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A stretodying brake nction can sspacially be smploved dudng doving g curve segirele, B8
possible that the control wunit moeduls 83 works togather with an ABS control and & least aus
revolution spesd sensar of 8 vehicle wheel 1o conduct 8 driving dynsmic control aad o Jdetedt
whethsr the ttaotor 40 i being pushed o brakagdty he %rai§a;*., For this purposs. sspeciafly wheel
ratation spead sensors 83 are snyploved. which are showi in Fig. 7. The contral il modides 88,
83 i this case Yoo 8 spread-out controt unit 39,

With » design hat otherwise corresponds to Fig. 3, according to Fig. 4 8 ¥-way solanoid vale
Q4 s placsd iy the supply ling 54 betvaan the branchings 78, 55 which takes oy & pass position
when # ls not ensrgised accurding © Figo 4, whils wheat It is energlaed against the Masihg by
spring i fakes on @ thiottsd pass position. i s deteoied thal 8 coupling besd 1, 84 has bean
torn off, the J2wway solsnnid valvs 84 8 hrought inte s throtlle poaition o reducs the use of
progeurisad air That the coupling head supply 1 has beso fom off (o & lsakage e associated
supply line) can be detectad by 8 prasswre drop &t the sensor 58, H & controb unit modide 52, 83
serwes such & pressurs deop based on the measurament signal of the sensor 88, the posvviot i
mpdhile 52, 83 s bring the M2 way sulenoid valvs 84 tte the throtlie poslion. S Lreesiure saneny
can also be integnated info the traller control valve 80 it 8 way nof shown. The prossure sensee
serses the brake control prossure al the coupling head brake 84, I such & sensor dstecia a braks
gorsirsd preasurs whinh doss not eorraspond 1o the brake control pressuers crve aoonrding e the
prasst by the sontrol of the sulenoid valvey 87, 88, 70, it can be concluded that » leakage has
oocurrad or the coupling head brake 82 of the assigned biake control prassure linegs have been
form oft snd e J2-way solenoid walve B can De broughl inte e trottle position. s undsrstoad
st the pressuty sansor 88 can siso b intograted inte the balder contratvalve 80, canile
integrated info the coupling head 1 as this s shown In Plig. 2 sadfor @ sensor for sensing the brake
sanfrol pressurs may be aswmm outside of the tratler sontrol valve BI,

i Fig. ¢ basddes the contidd unit modide §3 dubiich i amongst otbsr things responsible fora molw
management), a contrad unit module 8% s shown wiich is rasponsible for the bansmission
managareid snd sxchanges signaly with the contral unit module 53 {and the contrad wal nioduls
58} As @xgmmss;i sbove, when the tranymission ratic s changed by the control tnt modole 88, 8

corresponding brabe condrol prassurs oan be praduced through the trader controd walve 80U

While according o the smbodiment actourding fo Figs, 3 and 4 the brake control pressure at the
soupling head brake 82 v only slectdcally modifisd or controiied through actuation of the solenoid
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vaheay 67, 88, 70 according 1o actisstion of the brake podal 43, for the ambodiment aseording to
Fig. § the braks control prassure 0an be sllematively sel by dactrival contrcd of the traller contrgd
valve 80 by the control unif modules 82, 53 and an addiional traller conteol valve 30 which in the
grmbadiment shown {s bydisulicakprnsumatical. I order o achisvs g, the rafler confrol valee
a8 has a hysdraudical inled pod 87, which s connedcied to the hydraulicel e 48, Furthermiore, the
frafler control valve 98 has o stpply port 102 which is supplied with prossieised ai from the control
fue 54, Finally, the traller control valve 88 has o brake control prassurs port 88, which ig
gorectad 1 gty inded gt 88 ol the traiber ponil valve B where the sl post 88 conesponds ©©
the band brake port 71 according 1o the smbodirnent shown in Fig. 3. Ths trailer contral valve 88
has & hydraclically biased pigton 100 which acte un & balance piston 11, the oparating position
of which i turn controls the valve position of an infetioulis! valve 101 Ultimately the trader cantu!
valve 88 praduoes a brake control prassurs on the brabs control pressurs pon 88 depending on
the hydrauticst pressure an tha inlet pert 87 by connecting the brake control port 88 o the control
port 102 or by deaaration of the traller contrad valve B o blocking of the brake condrad pressuss
pont 88, Furthermints, for the smbodiment shiown, the hand brake valve 77 Is integraled o the
alfer control valvs 88, oo that the brake-control prassurs Oy the Drake sontrol prassurs ot 88
can alse be intluenced by manual goluation of the acluation maans 88, Far further detalls of the
frailer controbvales 838 and the possibiliiey for Re modificstion reforence espacially made o the
dovument DE 10 2008 048 181 A1, the disclosure of which s hoorporsied into the prosent patest
application.

i the solenoid valves 87, 88, 78 are in g nomenargissd atate, which may be the case atan
steotrical power Jrop of e tlargated sesull of the control by the contatunt modules 53, 53, the
brake contrgd prassuns o the krake contred prossurs pott 88 of the'raller pontind valve 88 is
passerd an through the iraller contral valve 50 from the sl port 88 1 the brake sontrol prassurs
port 8% and therefore {o the coupling head brake 82, 50 that the contigd of the brake sont
pressure s aohieved by the railer condrol valve 98, Besides a Tallbaok o redundaney level fovthe
slsctrivsl powerdron formed I8 SUoh 2 way, sven duting nommal openstion of e acior with ey
an alfernative tes of the traller contrad walvas B, 68 for the salting of the brake contied pressure
sy be achisved. Forexample, i & nonmal operation s coulral gy be provided by the tratdey
contrl valve 86, whils in sslected cperating siluations the tratler control valve 50 takes over
gontrob of the Brake controd pressus. For examinle, by uss of the sloctrically controlisd rallsy
control valve 60 the brake contrel pressurs can be made fedead, s slgo possible that by »
direcied action of the aller control valve 88, for example in unsiable dilving situgtions, the sirial
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depandancy of the brake control prassues S the hydranlioa! prossurs which 18 compudsieaty sat
iy the tratler brake valve B9 s fomporarnly repaated iy which way the oplions for the contral of the
brabe systont of e raller ane enbrged.

Any senstruction slsments mantioned amnd shows may be singular consglruction slements, R
reodhuies which can be selectively combingd, for example flangad o one another, oF be combined
inte consiruction unfte. Ascording to Fig. § and deviating from Fig. 4, the trafler suntrol valve 80,
the sensor 88 and the 3wy salsnoid valve 84 have besn combined inlo & construction unit
103, This construction unit 483 hag

= aninterface 51 for feeding s signsl of the sensor 48 o theopneiristing wunit 183 and
fhevefore o the conlrol unl madile 53,

« s terfaee 51 for conneniing the contrad unit medule 52 1o the sensor 47 and the contedd
Wit motkde 53 (and via this module to the signal fnes 88, the CAN bus 81 o Rirther gontrol
st moduiasy,

- & preusation! port R the coupling head baka,

% & pnsumalical port for the goupling head brake 82,

~ & pneymatiost port sach for the coupling head supply 1 aud for the branch os 7,
“ A supply port snd

« an indet port 99,

&xosbhowin he construction ung 103 can have an additonal contenl ot v whicn the braks
coninl proseure port 88 of the traller controd valve B8 i cannscted fo & pnsurmativat conteal port
104 of he 2-way solenuid valve 84, s pressunsing of which results it an acluation of he &
way solenoid valee 84 o the throltle position: Froas the coupling hond fine § oo, sooatrol ine
branches off within the consbuction unit 183 shioh v connected o the contiod port 108, the

pressurising of which blases the 2i2-way solenoid valve §4 Into s pass position,

Addiionally {deviating from Fig, 51 a cheok valve may be placed upsiremmn of the supydy patt 182
i line branch vertics! by Big. & Thissosures Resping up o prassure gt thesupely pott 102
aven whes the supply ng 54 Desomes depresswised, for sxample by g defsgt in the region of
the ooupling hesd 1. Therafore, the lunction of the mechanical Tallback level tan be kept up i the
form of the traller control valve 35 and § oan be guarantead that the R2wway solenoid vales in this
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case Keaps up its throtlle poaition, whish also oat by guaraniosd i thers o @ drop o electiioat
powes supsly

Uavinting from the embodimestt genording 1 Fig. 3, sosteding to Fig. 8 nslead of the pambination
of the hand brake valve 77 and e nverted! reday valve 84, an electrios! hand tvake valve 108
is amployad, which produces an slesiriial contrel signal in an slecinical contrel Hne 108 which
fod 1o goontvol port 109 of an slectrically sctusted proportionst valve 110, The wropotionst valve
110 is supplicd with prasswived air by the supply Hine &4 with 1 check valvs 88 nterposed ang
SIS R brake control prossurs on the hand braks port 71 of the baller cordrol vabes G0 whith g
dapendent onthe control signal i the control ine 108 and therafore fran ths position of the
actuation means 107 of the hand brake valve 106,

Agcording o Fly, 8, the bedraulical brake syddem 41 has o oircuile so that e schisiion of the
brake pedal 43 vig the maly cylinder 45 produces hydrsulioal pressuras in the lings 483, 480,
which s foddo senvice rakes 48a 42teol the rospartive brake ooty and sshvad vin sehson
A%, 48h, The measgrernen! signals of the sensors €8s, 481 are fod o the control wnil modules 82
via the intarface 81 and processed by the controd it modiils 52

Actording fo Fig. §, furthermorg ao optionat modification has bean petfonnsd in such 8wy that
vig the coupling head fne § i (nvsrted) contrad valve with a prassune imitation 111 is suppiisg
with pressurised alr, the contiol pont 112 of witich is prossurised with the tvake control prossure
an the coupling haad brake 82, On fis outlel side, the contral vales with pressues imilation 1l &
sonnscied 1o 8 soupling basd 113, where the pressirs on the coupling head 113 18 sensed with
& seusor 136 and s fed 10 the pond! unit motiule 53, This embodimant is designed e a fratler
wilht @ single pipe brake or single clroult brake, which preforably is the case for frailers with
maximum spesy which is smalfer than 25 kv, Ao inoreasing brake sontrol prossurs on the
coupling head brake 68 lends 1o the results that the pressurs st the coupling head 113 falls which
soonveried back vt sy ingreasing pressure by the single pige trailer brake valve of the tradler,
whivh is then fod o the servios brakes of the trailer,

Fig. 7 shows an srnbodiment with @ hand braks valve 77, e cutlet pragsurs of which s nod fed
fo the feailer control valve 80 via a relay valve but diredtly. In this oase, ateording to Fy. 8 8 two-
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crpuit hydraulical brake system 41 s envployed and ag an sxampls the posumatios! brake system
44 is Infended for & traller with & single pins brake or sihgls aircult brabe. Acsording o Big. 7,8
construction unit 11418 smploved, oo which

- the check valve 88,

the 20 way solennil valve 94,

» & maditde 115 with 8 sensor 110 for senaing the cutpul pressurs of the hand brake valve
7, the sensors 488, 480, & sonsor 117 for sensing 1He brake control prossive, 8 ssnsor
118 f seonsing by wessure o ihs oltpy side of the Jid-way solennid valve 84 and 8

sensor 118 for sensing thes prossurs i the supply line 84

are integrated. The nenstugtion w114 also has

* 2 pnoumativel port for the coihectivn (o the supply Bne 54,
~ & prsumationd pont for supplying hand brake valve 77 with presswrisad an
« & prsumahcal infe! port for the supply of the output presaere of hand lvake valve 77,

& brake contred pressure port 83 and
an outlet port for the supply of the coupling hesd Bne § of the coupling head 1

Furthermpee - the cotstruntion unit 114 hay hydrauliog pons Tor g hydeauboal connaction to the
fings 488, 400, Finally, the construgtion amit 114 hag slechical inlarfaces ot feading the signal of
the rotabon speed songor 83 and for & corpmunication of e control unit moduley 82, 88, 88 ard

fiirther sensors and control unit modules,

Vinile for the embodiments stoarding 1o Figs. 1o 7 v sansor 34 was ronlised a8 @ prossus
sunse 131, Fig, 8 shows g diferant smbodiment of » coupding haad 1, in which the sensor 3t
reatined a3 & Jdisplacemaent sereor 122, In thiz cose @ oore 123 i mounisd B the vabe body 8,
3o that this core 123 s moved ogether with the valve body 8 from the dlosed position shown in
Fig. 8 into the ppen poasition when the coupling heat 1 is ooupled 1o 8 countes coupding head, Thg
pore 123 changes 18 sxiension in the ool 124 of the displacsment sensor 132, inwhichway s

measirement sigosd of the displacsroend sensor 128 can be producsd, The disphaosmest sensor

122 18 aguipped with @ plig or 80 inlerfiate 128, through which hes one hand 8 power suyy
122 guipped with & plug or 8n joleriate 125, through which onthe ens hand a p by

of the displacement sensor 1332 can be achisved and on the other hand the displscement ssnsor

122 can communivate with oy interface 51, g oontrol unil maduls 53, & contrsl unit medule 85, ...,
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s that an anslyais st use of the mesmaunemant signal cas eke placeas sxplained betore, s
undsrstosy that inslead of he realisation of the displacement senser 1223 with s nwe 123 and &
goit 134 any other concep for g disglacement sensor 122 can be amployed, whars a velocity
sunser can aleo be employed, for example with an integeation of the velosity signal indo &
dispincament signal

Generally, coupling heads of different designs sspsoially with regard to thelr lechnieal function,
the construcdive dagign, the coupling to s counter eouplng head are known, Tor example as two-
RS of vossirouils soupling beads of the WABCQO company in the mods! types 852 200 031 D,
Q83 200 210 0, 982 200 221 0, BEQ 300 022 0, 982 200 322 ¥ andd as "Uuo-Matlle” sxprass
souphgs o oaiers or semirgiers b model types 382 802 008 0L 453 804 012 O for cumpound
vetugles and moded typas 452 805 404 6 and 4452 BO3 DB & for drawbay traller conibinations,
The mveniive moessures can be nlegated into all such knowan coupling beads or be used

srimiuliatively
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181 balance piston
102 supply pod
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104 control port

105 control poit

g hand brake valve
W7 actuation means
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108 control port
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111 controlvalve with prassurs limitation
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18 sensor
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