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TECHNICAL FIELD QF THE INVENTION

The invention relates 1o an air suspension assembly for & commercial vehicle which allows 8

manual change of & lsvel via a ffingflowsning valve construction group, for example for a

foading and unioading &t & ramp, and ot the other hand allows an slectical level sontrol,
5 aespescially during & doive operstion.

ERIOR ART

B O B0 148 B discloses an alr suspension gssembly i which & y pressurised air sowes
realised @3 @ reservol 1§ cormecied pasumatically to 8l suspension bellows vis 8 & tevalitng
sontmol valve construction group and 3 liting/owering valvs construction group. The levelling
fo control valve sonstruction group is automatically controlied info an aerating position, & shutoff
sosition or @ deaerating position by mechanical actuation corresponding to & change af the
javel, that is, the distance of an automotive body from & vehicle wheel or a vehitle ads. The
laveling control valve construction group s used fo sel & desired level Halght during dvive
speration and to maintain it which is to be done especially independently of & foad, longitudingl
15 and transverse accelerstions for example in cornering and of osciffalions, unsvenness and
stapes of the driving surfaze. Vis the iftingfowering valve construction group, the drivercan in g
discretionary way changs the level for a vehicle af rest, thatis, Iift or lowsr the aufomotive body,
which can for exampls be done o adapt to & ramp for losding and unloading processes. n
order fo accomplish this, the iting/owaring valve construction group has a seleclor lever which
20 can be pivoled around a rotational axis betwean pivating positions lifting, lowering and stop with
& selecior shaft The selector shaR has cams vig which cam followers can be sthusted
depsndenthy ory the angle of rotation of the selector shalt and the saledlor laver, which i tun
setuate inlet valves and oullst vidves, In the ting position, an inlet valve 5 opened which
conmeats & pon of the itingdowsring valve constiuction groug sonnactsd 1 the pressurissed air
25 sourse bypassing the levelliing control valve construction group o an outiet to the air suspension
nsliows, In the loweting position, on the contrary, an cutlet valve is opensd which deaerates the
outlet leading 1o the alr suspension belfows. In the stop position arranged between the Hifting
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and bwering positions, the aforsmentioned inlet and oullet valves are closed, so that the
pressura in the air suspension bellows is held sonstant. in the #ftingflowering vaive construction
group, 2 so-called deadman spring is smployed which is realised a3 8 torsion spring. The
deadman spring brings the selecior jever with the selector shaft back into the stop posiion from
3 manually induced [fing or lowsting position when the driver does ne longer exerd any farces
anto the selectar lever. The liftingflowering valve sonstruction group In additon 1o that bas a
pnaumatic control port which opens into a pressure chamber. The pressure chamber i limited
by a contral piston which is formed by & front face of the selector shafl By presetiing a3
pheualic contrel pressune in the pressure chamber, an axial displacerment of the selector shaft
with the selector lever can be nduced, which has as a consequence that a commecting valve is
openad while the inlet valve and the outlet valve are clased. Foran opemsd inlst valve, fhe
leveling controt valve construction groun via the liftingllowering valve construction group ia
somnactsd 1o the air suspension bellows, so that vis the levelling conirol valve construction
grodp the pressure in the air suspension bellows and therefore ultimately the svel oan
automaticaly be sontrolled. The position induced by pneumatic pressursing of the pressure
chamber cormeponds to a drive position which 15 auomatically taken up via & control unit with
corrasponding contral of & solensid valve and correspondingly corirolied contral pressure wihsn
the vahicle begins its motion ang for &xamg:sie & limiting spead s sxceaded. This alr suspension

assembly is based on a preumalic seres connection of the H#fingfoweing yvahm construchon
group, the leveliing control valve construction group and the sir suspension belicws {with tha
mentioned possibilities of bypassing). An slectric level control i not possible for the
embodiments kKnown fram this decumant

According o EF 1 388 468 A2, helwaarn 2 compressed air source and &l suspension beliows, 8
SiS-way valve i1 an enbodiment as & shut-off valve and a 32-way valve iy an smbodiment as
an aersting and deasrating valve are interposad, In this contexd, the two menticnsd valves can
sither be solusted directly and alectrically via corresponding slectiomagnsis for an slestic ol
control or be controlied dirsctly and manually vig & cam followsr sach assigned & the valvas to
induce 3 Ming o iowering manually.

DE 190 44 873 OF disclosss an air suspension sssembly in which in parsilel ting branches in &
first line branck a mechanically acluated levelling control valve construction group i arranged
and in 2 sscond line branch a solely slecirically controlied leveliing control valve construction
group fs srranged. The mechanical fevelling control valve construction group i the first ins
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branch has » level sensor, the putput signal of which is fed o 2 contral unit which, also on the
basis of this level signal, controls the sclely slectrically controlled levelling contral valve
sorstruction group in the other line branch. The control unit also controls & shutoff valve
wranged in the first ine branch, via which this first line branch can be shut off wher the solely
slactronic levelling contral is done in the second fine branch, In a further embodimant of this
document, a pmssuriﬁ@d air source s connected to &ir suspension belbows via a mechanical

ing valve construction group, & shuttle

_vaive amd a8 &@iai‘g slectrically contralled 3avesimg gontrol valve construction group in & series

connection. In this arrangement, the driver can manusiy teke an influgnce on thelevel of the 8l
suspension assembly vig the fting/lowsring valve construction group as well as via an slsction
solector switch via which s manusily caused iifting and lowering can also be induced via the
salely electronic Jeveling control valve construction group while there {5 an arderly vollags

supply.

The document DE 1588 18 040 B4 discloses an air suspension assembly in which betwesn the
pressurised air source and the air suspansion beliows which here have two ciroults a evaling
sontrol valve construction group s interpesed. The levelling control valves of the favalling
sontrol valve construction group are controliable slacirically and pneumatically vie & manuslly
cluated liftingflowaring valve construction group, The conbrel ssite of the levsiling contrad
valves according to the DIN symbal used for them produse & control pressure for & cantrol
piston of the levelling control valve using an electrically controlied slectroprisumatic pilot valve
frem pressure which is Ted to the control unit from the ting/owering valve construction group.

ER 1 B87 150 BT disclozss the paraliel arangement of 3 solely slectrivally actuated line branch

with 2 leveliing control valve construction group with an serating and deasrating valve i

realication as & /2 solencid vaive and with 8 shut-off valve in a realisation as a 32 solenoid
vaive and 3 line branch with z Iiftingdowsring valve constiuction group with two manually
scluatable valves, that i, an aersting and deasrsting valvs in & reslisstion as & 3/2-way valve
snd & shuboff valvs in a realisation 85 3 22-way valve, For a further embodiment of this
gocument, the valves of the levaelling control valvs oonstruction unil e contrallad solely

onsurmatically, whare the control presswe s set by 2 seres comnestion of an slecirinally
controffed 372 solenoid valve and a solely manually sontrolled 32-way valve, so that an
alecirical as well 28 & manual influencing of ane and the same control pressure i possible.

Prassurisad air hers reaches the respective control port of the lsvelling control valves fram &
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reservolr via the manually sctusted 2 way valves only via the slectically actuated 3/2 solenoid
valves.

ER 1 887 180 B1 (in addition to embodiments scoording to ER 1 687 158 B1) discloses an
srbodiment in which & ressrvolr 18 connected via a shut-off valve and gn aerating s
deserating valve to air suspension belfows in a pneumatic series conneddion. The shut-off vailve
and the asrating and dessrating valve are controlisd alternatively manually via actugtion cam
followers and scisly electrically via solencid astuatars confrofied electdvally by & gontral unit.

ER 2070 749 B disclosas g liftingfowering valve construction group which in gddition o the
manual sctustion san glso be brought rom a passing position ke & shuboff position ¢ aniroled
slecirapneumatically. White for the vebicle in motion and the Bfting/lowering valve construction
group in the passing position the levelling control s activated and therefare g lifting, holding
constant and lowering of the lovel is possibie according to the bringing of the levelling control
valve into an aerating position, shuboff position and asrating position, by automatised switching

of the liftingfowening valve construction group inte the shuboll position, the sutomatic tevelling

control 1s deactivatad. This desotivation of the levelling contral is purpossly used correspanding
to an acceloration of the aller, For example, the lavelling control can be activated if there is 3
pitching of the wehicle v a braking operation or a spring de exion dus 10 8 fransverse
acceleration in cormaning. If there was no deactivation of the levelling control, spring deflection
processes (upward end downward) of the alf suspension baltows tausad by the respective

pressurised ailr,

£ 2 277 785 A1 discloses an &ir suspension assembly v which in a drive operation a tsvsliing

control s done by a mechanical levelling controf valve. The machanical Isvelling contrl valve ig

acluatad by a sensor arm which s coupled o an axis of the vehicle, Betwesn the air suspsnsion
hallows and the mechanioa! leveliing control valvs, & swilching valve is interposed which in g

sarked position of the vehicls decoupies the mechanics! levelling sontrol valve from the alr
suspension beliows and instesd of that couples the air suspension bellows o snother

preumatic ine ssction. Generally, the switching valve i in that pasition i which the mechanicat

lsveling control valve is sctive, biased by 8 spring. By pressurising of the switching valve wi vith &
preumatic sontrol pressure, this switching valve can be switched inte the other swilching
position in which the other fine section & sctive. The control prassiye g set by g manuslly
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sctuated fting/lowering valve which i @ position | (DRIVE) does not produce & control pressure
50 that the mechanical levalling control is active, while in positions 1 (STOPRY, A (LIFTING) and
HE (LOWERING) as well 5 1l (MAINTAIN RAMF LEVEL) the control pressure is produced, in
whiich way the other ine section is active for the pressurising of the air suspension bellows, in

o

the other line section, the serating and deserating and a shutting-off of the alr suspensian
bellows can be done by pnsumaticatly piloted 2f3-way valvas. The conral of the 2/3-way vaives
is done by the tingflowarng valve via a first control Hine branch with mechanic-pnaumatic pilkt
valves antuated vis cams of the Bfting/lowering valve for 8 guaranies of the operafion sisles
[TOP, LIETING snd LOWERING, B8 2 277 765 Al suggests an additonal operating position 1
10 of the Winglowering valve in which a level 8t 8 ramp manually induced vis the operating
positions 1, A, B Is constantly maintained i a leading or unioading of the vahicle is done. In
ars svanged which are mechenically coupled fo the sensor sym via a mechanioal soupling.
During the ramp adapiion by manual aclyation of the ftingdowsring valvs in the operating
15 positions I, 1A, 1B, the coupling {s not closad so that the manual actuation of the ifting/flowerng
valve only results in the control of the 2/2-way valves via the first control line civeult. On the
contrary, i the operaling position 1l of the fting-lowering valve the first contral fine aroull is
deactivated with & simultaneous closing of the coupling, In which way the previously set level
with an adaptation to the ramp oan be mainiained via the actuation of the pilat vaivas of ihe
oy second control line circult via the ssnsor s, The two controd ing cireuits are couplad o the
coupling is done preumatically via 8 control valve which i3 alsc aptuated vig cams of the
ftingdowering valve,
An automatic return inte the operating position | (DRIVE) i enabled via an pneumatic retum
25 oylindes acting on the opsrating lever of the iting/lowering valve which i actuated geciro-

magnetically when the beginning of the drive operation is detacted

ORJIECT OF THE INVENTION

i is the object of the present invention to suggest an alr suspension sssembly for a commensial

vahicle i which the design andier the control possibitities for & manual as well as an sleciricsl

£
o

rtluencing of the lavel of the alr suspension sssembly isfare improved.
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SOLUTION

&

claim 1. Additional preferrsd smbuodiments sccording o the invention are 1o be sesn in the
dependent claims.

Acoording to the invention, in the air suspension assembly a litinglowering valve construction
group s employed with at least one whbiranly designed, manually actuatable lifting/lowering
valve, With the iingfowering vadve construction group, no diract gerating and deageraling of alr
suspansion beliows of the air suspension sssembly is done. Rather, by means of the
fftingfiowsring valve construction group, & first control pressure is greated which is dependent
on & el actuation of the ingflowering valve. White for g ifting/towering valve construction
group respensible for a direct asrsting and deaerating of the sir suspension bellows ascording
to prior art, the valve cross-gactions and therefore the dimensions of the valve gre given by the
necessary asrating and deserating cross-sections, the constructive lesway is anlarged by Fiiye
the fifting/lowaring valve construction group enly for the creation of at least & first controt
pressura.

Therefore, an electic coniral acearding to the invention is ashisved by an elsciic control signal
which is created by & sultable control unit. This electric contrad signal accarding fo the nvention
dees not necessarlly act upon an actuator which directly switches an serating and dessrating
valve for the air suspension belibws, which would in el pese high constructive reguitemants
fo the throw force, the throw path of the actuator and/or the absulute value of the stectic control
signat or set boundary conditions with respeat 1o the aerating and deasrating cross-sections (o
be switched Rather the slectic contrel signal aots upon an alectropreumatic control wale
which cresies a second control pressure dependent on the elecine contral signal,

Secording to the invention, in two different ways contrel pressures are produced, thatis, on the
one hand & first contrg! prassure via the ifting/owsring valve canstruction group and 8 secend

somrol prassirs via the sleclropnsumatic plict valve,
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According to the inventon, s levsling control valve construction group with {at leasly one
iavelling control valve is provided. By means of the leveliing control valve, to change the laval,
an serating andior dererating of at least one air suspension beflows is done. Prefarably. the
faveliing contol valve or even the complele leveliing control valve constuction group &
controlisd puraly preumatically, that is, not elscincally andfor manusally.

According fo the invention, the &t least ane levalling control valve can be blased with the first
control pressure created in dependence on a manual actugtion of the lifting/lowanng valve as
wall e with the sscand control prassure created by the siectrically controlled pilot valve, i
which way it is in the end made possible that an slectically controlisd {opendpop or closed-
loop) level change or maintaining the level constant with & changed load gadior in & orive
operation of the commercial vshicle as well 33 a level change induced arbitrarily manuaily by &
user is possible,

Especially in deviation o an embodiment known from ER 1 887 150 B, the Hftingflowsing
valve and the levelling control valve are not amanged in pngumatio aaties connaction, so that
sresaunsed aic has to pass both mentioned valvas in which way possibly an inoreasad throlile
affact resulis.

it s possitde that by the paraliel arrangsment of the Iifting/lowering valve and die pilot valve sizo
the operating secunty is incressad since there is no mulual influensing of the mentionsd wabves
at # mafunction of ans of these vaives.

The bissing of at least ane levelling control valve with the first sontrol prassure and the second

o

comtrel pressure can be done i multdple ways. tor @ first epetiad ambodiment of the nvention,
this can be providad in an sspecially simple way by 8 shuttle valve being arranged upstream of
& pnsumatic contral port of & or the levelling control valve. An inlet of the shuttle valve is blased
with the first control pressurs, that is, pnewmatically connacted to the itting/lowering valve, whils
e second inlet of the shuthle valve is bissed with the sscond control pressure, thist s,
prsumatically connedied to the pilot valve. The shutile valve then feads the bighet pressure of
e first contrel prassure and the second control pressure fo the contrel port of the fevaling
control valve in g possibly constructively simple but still dependables way. Possibly, by uss of &
shutile vaive, a necessary fine langth carnt be decrsased, sings betwsen the outlet of the shutlle
valve and the control port of the levelling control valve anly one ling is necessary through wiich
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depending on the position of the shutlle valve then the first control pressure or the second
control prassure is fed fo the control port of the tevaliing control valve,

For a second special embodiment of the Inverdion, the levelling control valve has twa pnaumatic
control ports, shat is, & first control porl to which the first contral presswre is fod and wiich
therefore is pneumatically coupled to the lifting/loweying valve, and a second conwel port, o
which the second contral pressure is fed, so that this second cortrol port of the levelling cantrol

valve is pnsumatically connscled to the pllot valve,

For the craation of the elsciric contral signal for the elactrapnsumatic pllet valve for the sregtion
of the second control pressure there are multiple possibilities. For eomriple, @ specific control
unit can be provided for this, The specific control unit can ba arranged separately from the
mentioned construction slements of the alr suspension assemidy and be coupled with the
slectropnsumatic control valve via an slectric control ine. ftis thinkable that this contrel unit
forma a modudar or integral construction unit with at least ong mentiensed componant of the air
stspension assembly, For a special embodimernt of the invention, a multifunstions) contrel unit
is smpioyad. The multifunctional control wunit creates at least ong slectric contrd! signa! for &l
lnast one slectropnsumatic pliat valve, in which way the control unit can be gsed for an slectric
ievel sontrol (open-loop or dosed lvop). Addiianally, the muitfunctionst contrad wnit cregtes an
slectrie  control  signal for an arbitarly  designed  brake  assembly, especially  an
slestramechanical brake, an slectropneumatic brale or @ posumatic brake with slectranic braks
foroe modulation. For this ambodiment, foo, the contral tnit car be realised separately from the
mentioned companents or be combined of integrated with at least one of the mentionsd
componants inte & modular or integral construction Wit To mantion only an examples, the
contral writ can be integrated into & brake assembly or a brake control device or an EES unit

The leveliing control valve consruction unit sccording to the wwvention can he realissd in any
way with ong or several Jevelling contred valves {af any construction with any numbsr of ports,
aperating positions and similar) arenged thersln, s possible for the levelling conirol valves ©
be realised a5 & seat valve of as @ slide valve.

For & spacial embodiment of the invention, a levelling control valve of ihe levelling control valva
sonstruction unit 18 an serating and deasrating valve in an smbodiment as a 3i2-way vabve whila
anothar levslling control valve of the leveling contral valve constructivn unitis @ shut-off valve
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realised as & 2/2-way valve. This combination of constructively comparstively simple leveiling
sontrol valves in spite of this snables reliably the necessary operating positions of the levelling
sontrol valve constiustion uni, that is,

~ a shutting-off of the air suspension bellows when the shut-off valve takes up Hts shut-off
position, which s the case independently of the pperating position of the asrating and
deagrating vale,

- an aerating of the air suspension bellows when the aerating and deasrating valve takes
Up #ts sﬁratiﬁg ~;‘30~$§-ﬁmn nd the shutoff valve takes wp s pacsmng ;m&zmn and

Uit d@a@ra‘mg p@s;tiaﬂ and the shut-off valve i3 switched ;mc} its passing mssmn

i1 this context, within the framework of the invention, there g switching between the mentioned

operating positions of the levelling contred valves is achieved at loast partially alternatively via

the first and second control pressurs, while additional further possibiliies of actustion shall be
included by the present vention.

The use of the invention within the hamework of an aribratly designed air suspension

assernbly is possible, which tharefore can for sxampls be realised with one o two cituits.
the case of 2 one-circuit air suspension assembly, the use of 2 single shut-off valve togather
with an serating and dessrating valve can be sufficlent For @ twoedireull s suspension
sssembly, the invention suggesis that & port of the seraling and deaeraling valve s
paumatically connected to two shutoff valves via @ branching. In this way, the two circults of

the alr suspension sssembly can be shut off separately so that 3 different aerating and

deasrating of the gir suspension beliows in the two circults of the air sus;},ensim assembly I8

made possible. A common contral of the two shut-off valves is also possible, howaver (st least
i partial operation regions).

& strict ssparstion of Hhe two oircults is possible in such 8 way that a chenge of the posumnalic

conditions i the sir susvension hellows of the singls clrculls is only possible via the levelting

control valve construction growp, for example via the serating and degerating valve and the tws
shut-off valves, ¥ a coupling of the two circuits is desired, betwesn the two cirouits a throttls can
be interposed which couples the two circults with sach other. Via the throttie charactenstics i

san be st with which speed pressure differances In the two circuits are balanced o levelled. |
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s also possible that instead of the throtlls a switchable throtle valve in gmployed which s
switchable by means of pneumstic contral, praferably, howevar, slectric sontrl, for axample by
the contral unit. Such 2 switchable throttle valve is undarstond 1B be a throttle valve which has
different thiottls positions which in the sxtreme case can mean that the switchabis throtile valve

change of the throttle characteristics is Intended to be also camprised by the invention.

if the operating security 1s 1o be considered aven at 5 lemporary or permanant drop in the
alactric power supply, it can be advantagesus if in the crrent-less state of the at least ong
slpciromagnatic piiot valve the levelling control valve or the leveliing contral valve consbuction
group takes up 8 shut-off position. This results in the pressure Hasing of the alr suspension
hatlows Being “conserved” for the case of & drop in the slectric powsr supply, in which way
especially an undesired asrating or deasrating of the alr suspension belows due 1a the slectric
powardop is dependably avoided.

The ifting/lowering valve construction group, foo, can be realised in any way with any number of
irntegratad litting/lowering valves of any canstruction, sny number of the switching posittons and
any number of the ponts.

For @ special embodiment of the invention, the fing/lowsring valve canstruction group has dwio
iftinglowering valves which sach are manually actugtable. Ons of the fiftingdowering valve
creatas o first control pressure Tor the ssrating and deasrating vaive of the Isvelling control
valve construction groug, whils the other itinglowering valve creates a first control prassure for

the shub-off valve {or the ssveral shut-off valves for a mult-circult sir suspension asssmblyh

i an alternative embodiment, the littingflowering valve construction group has & single manually
aclustable fingdowsiing valve, This lifting/lowsring vadve then croales a control pressurs for
the asrating and deserating valve as well 35 a conirel pressuse for the shut-off valve orthe shig
5 valves To mention only some examples, 3 Ifting/owering valve pan be realised In such &
way that with & manual actuation of an actugtion organ the ifting/Aoweting valve is shifted in 8

transiatory way into difersnt operating positions,

Erefaraply, the manually actuatable liftinglowernng valve, sspecially for the case that it creates
the control pressure for the aerating and deaserating valve as wall as a control pressure for the
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shut-off valve of the shut-off valves, is a so-called rotary slide valve, in which via 2 rotation of an
actuation organ several switching positions are taken up; op. alse the prior an mantionad it the
beginning.

it is possible that the hfting/lowering valve construction group Is equipped with a desdman
spring so that after manual induction of a iting andior lowering position, an automatic relm
info & stop position cccurs when no manual forces are applied to the actustion organ of the
fitting/lowearing valve construction group. An integration of a so-called resat-to-ride function inlo
she Uftingdowering valve congtruction group is alse possible. According to & futthet suggastion
of the invention, the [ftingdowarng valve construction group is equipped with a latching or
iocking unit via which s manually induced position {especially a Bfting andior lowssing position
can he lackad or laiched. This has the advantags that for example st a change of 8 switching
position of the lifting/owsring valve construction graup againet the sfiact of 8 spring, ihe
actuation organ doas not have to be continuousty held by the user bt for parmanant Bfting or
[owering processes a once nduced switching position can be maintained by means of the
fatehing or locking. Furthermars, & latching or locking can also be advartageous irt the transpont
of & commersial vehicle on s ship where a lbwerng of the auwtomotive body may be desitsd
permansntly.

In a further ambodiment of the invention, the Istching or locking urit can be latched, uniatchsd,
lockad andior unlocked elsctrically, slectropneumsatically or pnaumatically so that a litting or
iow&mg ‘pmf;ms can for sxample be sutomatically endsd by unlatching or unjocking of the
A swi uh&i"g position can alse be unisichad o unlocked within the framework of & resebiodids
funclion when § is detected thet a drive operation of the commerial vehicle {8 1o ottur,

An espacially compast embodiment of the nvention can resilt § a preumstic latching,
uriatching, focking or unfocking ottwrs. Accerding 10 a suggestion of the invention, the sstond
contl prassurs s used for s which is contralled from the slectrically contralisd pliat valve
and with which the levaling control valve can alse be biassd so that hers the sscond sonirad
oressurs s ussd i 3 mulifunctional way.
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While it s possible that at least one shutlle valve, it least ong fevadiing control vabee andiar at
least one pilot valve is manufsctursd in @ seat construction, & further aspect of ths invertion
suggests to construct ane or more of the mentioned valves in 8 slide construction.

in this respect, preferably & so-called sleeve technology as sxempladly described in the
5 document DE 10 2008 045 734 A1 can also be used,

Eor the case that the first and second cordrol prassure are fed two different control parts of the
feveling control valve, a valve siide of this leveliing control valve can be actuated via & first
oiston which is biased with the first control pressure and via a second piston which can be
Hased with the second control pressure.

s For the further canstructive realisation of this idea of a solution there are muliiple possibilities.
To mention only sn sxample, the valve slce itself can he realised as 2 kind of stepped piston o
realised with such a stepped pistor, whish thersfone integrally forms the first piston and the
second piston with two pliston surfaces which then can be biased with the respactive control
pressire. According 1o a specisl suggestion of the invention, reafly two pistons formed

35 sepsrately hon sach other are employsd, howsver, which acluate the valve slide. The first
siston and the seoond piston are guided displaceably relative to esch ofbar, for axampls agsinst
sxch other. A sfon is present via which for a defined relative displacemant of ths two pistons 8

movement of the fwo pistons can be soupled with sach other.

Avcording fo s special suggestion of the invention, a construction unit is formed with the lifting/
20 lowering valve construction group, the at least one slectropnsumadic ot valve, the af lsast ang
fevediing contral valve, the throttle or the switchable throttle valve andior the control unit, which
can be realissd as modular or have a common housing. The person skilled i the art will
snderstand that any combination of the sforementionsd companents fs possible in & single

sonsiruchon unit

25 Construction groups® msntonad within the framework of the Invention can be fonned with gne
censtruction clament or with several construction slements realised separately from sach ather,

which are coupled with each other vin ng commentions. it i3 also possible, however, that th

&

individual compenents of the sonstrustion unll are formed i a moduler way and can b

<43
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commsciad with sach othar, for example by Hanges. Construction groups i which the individusal
components are integrated in at least one comman housing are slso comprisad.

Advantageous developments of the invention result fram the claims, the description and the

drawings. The advantages of features ana of combinations of a plurslity of features rmentioned

at the beginning of the descriplion anly serve as examples and may be used allemadively or
cumulatively without the necessity of smbodiments sccording fo the invention having to obtain
these advartages. Without changing the scops of protection as defined by the enclosed claims,
the following spehies with respedt o the disclosurs of the original anplication and the patent
Further features may be taken from the drawings, in particular from the Hustrated designs and
e dimensions of a plurality of components with respect  ang another as well as from their
celative arangament and their operative sonnection. The combination of featurss of different
smbodiments of the invention or of festures of differant slaims indepsndent of the chosen
reforences of the claims is alsc possible, and it s motivated herewith. This alsc relates
fegtures which are fusteated i separale drawings, or which are mentioned when dasaritdng
them. These features may aiso e combinad with fealuras of different claims. Furthemmorg, itis
possible that further ambodiments of the invention do not have the festures mentioned in the

claims.

BRIEE DESCRIPTION OF THE DRAWINGS

in the following, the vention is further sxplained and described with respsct © prafared
exemplary ambodiments ustrated in the drawings.

Fig. 1 - Fig. 8 schematically show differant embodiments of an alir suspension assembly

sooording o the invantion.

Flg. 7 schematiosily shows a construgtion group with 8 $/2anay valve and 8 shutlle
valve that can be used within the framework of the invention, where the 32-way

valve has been manual switched into 2 deasrating position,

Fig. 8 shaws the construction unit according to Fig. ¥ in an aerating nosition of the J2-
way valve,
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Fig. 8 schematically shows @ construction group with 8 J/2-way valve and g shullle

valve that can be used withins the framework of the invertion, where the 2/2-way
valve iz in the shud-off position,

Fig. 10 shows the construction group according 1o Fig. 8, where the 22-way valve is in
s passing position.

Fig. 11 schamatically shows a sonstruction group with a 3/2-way valve that can be usexd
within the framework of the fovention, where the 3/2-way valve is in its deasraling

pasition,

Fig. 12 shows the construstion group sooording © Fig. 11 i1 an edectically controlied

asrating posiion,

Fig. 13 shows ihe construction group scoording to Figs. 11 and 12 in 2 manually
sontrolied asrsting position

Fig. 14 schamatically shows a construction unit that can be used within the framewark of
the inventon with a Eiz«way valvs i its shut-olf position,
Fig. 1& shows the construction group ascording fo Fig. 14 in the electricaily controlled

DESSING positon.

Fia. 16 shows the construstion unit according o Figs 14 and 18 In the manually

controlled passing position,

DESCRIPTION OF THE DRAWINGS

The Sgures relate to sn i suspension assembly 1 for 8 commercial vehids, aspasially 8 tractor
of a trafler. in the figures, preumatic construction slements with &l teast parlially torresponding
functinn andior songtructive reslisation ars marked with the same reference signs, Furthermare,
prisumatic construction elements coresponding to sach other in & figure with respect 1o
constructive realisation and/or functien are marked with the same reference signs, where these
then are distinguished from each other by the addition of & b, ... L s alse possible that in single
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figures a component is matked with a reference sign without = letter, whi e i another fgure, in
which & corresponding component has besn used multiply, this component is marked with the
same refersnce sign but with the added lower-case letlera b, ..

According fo Fig. 1. the alr zuspension sssembly has 8 resenoir 3, a itinglowering valve
construction group 3, & construction group 4 and air suspension bellows 3a, Bb, which for the
ambadiment according to Fig. 1 are sssigned to different circuits of the alr suspension assembsly
that heore has two dreults. Futthermore, an slectrically controlied {(open loop or clossed-loop)
onsumatic brake assembly @ is shown i Fig. 1. The menticned components as shown are
coupled with each other via slectical and pnaumatic ine connections, which in the following wil
be explainsd in mors detlall

The lifting/owering vahe construction group 3 ssrves to enable an arbilrry induction of a level
change with a changs of the preumalic blasing of the alr suspansion ballows 5a, &b by the user
by means of menus! manipuiation i order to hold & level at a change of load and/or for arbitrary
ifing or lowering of the automotive body with the commercial vehicle at rest For the
smbodiment shown, the ifing/dowenng valve construction group 3§ has two fifting/icwering
valves 7a. 7o, which here are each realised 83 an serating and deasrating valve 88 Sb it &
restisation as 3/2-way valves aolugiable viz an actuation organ 8g, 8b. The i fingficwsring vaive
construction group 3 comprises 3 port 11 which is directly couplad o the reservolr e
Eurthermare, the lifting/lowering valve construction group 3 comprises a deasrating port 18 and
two further ports 84, 85 The liftingdowering valves 7a, 7h sach compuise 3 port 13a, 13b which
ars connectad o the port 11 and therefors the reservair 2, & port Tda, 14b which are connedted
o the deasrating port 12, and ports 15s, 1586 of which the port 18a of the Hftingdowenng valve
7a is connacted to the port 84 and the port 150 of the Bfting/lowering valve 7 is connectad o
the port 65, Without the application of manual actuation forces onte the acluation organs 8a, &b,
the iftingfiewsring valves 7a, Th are in the deserating posiion active in Fig. 1, in which the
fiftingfowering valves 7a, 7b connedt the ports 14a, 14b 1o e ponts 183, 15h so that the ports
84, 65 are connected fo the dexersting post 12, while the ports 138, 130 are shut off. YWilh the
application of manual actustion forces, the liting/owsring valves 7a 7b can be nsiividuatly or
together and ambitrarily bs brought into a ditferent switching position by e user, in which the
ffting/lowsting valves Ta, Th can connact the port 132, 13b to the port 15a, 180,
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The construction group 4 has s post 18, which is directly couplad © the reservair 2,
curtharmore, the construction group 4 has ports 17, 18 which are each direclly aned
prieumatically connecied to & port 64, B8, The construction group 4, foo, has a denerating pod
18, Furthenmore, the construction group 4 has ports 20, 21 which are sach connsuted with air
suspension ballows 5a, 8b of the bvo oiruits,

Integrated into the construction group 4 s a levelling contral valve construction group 22, The
levelling contral valve construction group 22 serves for ihe controlied {open-oop or dosed-foap)
shutting-off, asrating and ceaerating of the ports 20, 21 and therefore of the air suspernsion
beliows 5a, 5b for the maintaining of a level, for lifting and/ar for lowening. For the snbodiment
shown, the leveling somtrol valve construction group 22 has an sersting and deasrating valve
9% in & realiastion as 8 Y2-way valve 24, downsiream of wiich st lsast one shut-off valve 38 in
o realisation 35 a R-way valve 26 s aranged. For the two-clroult roslisation of the air
suspansion assembly 1 according o Fig 1, two corresponding shut-off valves 283, 256b ave
provided, The ¥/2-way valve 24 comprises a port 97 which is directly connested io the port 16
and therefore the reservalr 2, while 8 port 28 is connected o the deaerating port 18, A further
part 39 is connected g port 30, which here is realised as the ports 30a, 20b of the shut-off
walves 283, 25h including branching of the line coming from he pont 20, Along with the ponts
308, 30b, the shuk-off valvas 23s, 25b sach have a port 31s, 31b, witich are connscted 10 8 pot
2021 and therefore an air suspension bellows 5a, 5b of one of the two dircuits, The levelling
control valve construction group 22, that is, the aerating and deaerating valve 25 a8 well as the
shutoff valves 253, 25h ars puraly pnsumatically controlied, in order to do which the ssrating
and deasrating valve 23 comprises & conbrol port 32 and the shutoff valvas 28a, 250 comprise

control ports 33a. 256, Without {sufficent) phaumatic blasing of the conteol parts 38, 38y, 338,

due to the bizsing of the valves 22, 25a, 250 by a spring ssch, these valves 22, 25, 250 are in
the switching positions active in Fig. 1, that is, the aerating and dessrating valve 23 s in the
Seasrating costion, while the shut-off valves 28a, 350 are in sheir shut-off position, Al blasing of
the contret port 32 with & sufficlent controt pressurs, the aerafing and deasrating valve 23 I8

¢ position, while with & sufficlent prassure blasing af the conteol pants

switched into the seralin

43, 350 of the shut-off valves 258, 250 these am switched into the DRSSING position.

The leveliing contral valve construction group 32 opsrates as follows!
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Depsnding on the switching position of the gerating and deaerating valve 23, the port 28 18
connected fo the deasrating port 19 or the réservolr 2. In the shutoff position of the shuboff
valves 25a, 25h, without regand for the switching position of the ssrating and deaerating valve
25, the air suspension bellows 53, 5b are shut off. With the bringing of the shut-off valves 2ba.
28h into the passing position, the air suspsnsion bellows Ba, 5b are connected o the saraling
and deserating valve 23, so that - depending on the switching pastion of the asrating and
deasrsting valve 23 - the aerating or deasrating of the air suspension bellows Sa, 5h can poour
Generally, for the shut-off valves 28a, 25b, the alr suspension bellows 53, Sk of the differant
ircults can be pneumatically fully separsted from sach other. For the embodimant shown in
Fig. 1, between the ports 30, 21 & throtile 34 is interposed which connedts the air suspension
heliows S8 5b of the two oirculis. While 1t s generally posaible that the throtile 34 is constantly
nterposed between the air suspension baflows 53, 8b, Fig. 1 shows an ambodiment i which
the throtile 34 is part of a switchable throtile valve 38, Acsording 1o Fig. 1, the tyottle yalva 35
is realised as & 22-solencid valve 30, wham 1o two pons of the thyottle valve A5 are sach
couplad with a port 20, 27 and in one switching posiion of the throtile valve 35 the throttls 34
comes inte affect while in the other switching pesition the connection of the air suspension
heliows 52, 5h of the two ciroults is shut off. For the ambadiment accarding fo Fig. 1, the throttle
vales 35 has an slestric control port 37, The throtils 34 or the throtile valve 35 is also integrated

i the construction group €,

Additionally integrated into the construction group 4, thers is an slschopneumsatic pilnt valve 38,
Hara this function is fulfiled by two pilot valves 383, 38b realised g8 aerating and deaeraling
yalves 38a. 39h. which here take the shape of M2-solencid valves Ads, 40b with sfectic pontrol
ports 413, 41b. The pilet valves 38s, 28k sash have aport 428, 420 which s directly connected
to the reservoir 2 via the part 18, a port €8s, 43b which are each connected i the zarating port
16, and & port 44a, $4b, Without & (suffictent) slectic control signal to the sontrol parts 41g,
41b, the piot valves 38a, 380 dus 10 2 spring are 1 the switching position active in Fig. 1 10
which the port 44a, 44b are cormested 1o the parts 43, 45b and are therefors being dessrated.
A4 8 {suffictent) pressurising of the contiel ports 4tg, 416 with the respective sleclic contrt
signals, 8 switching of the pilet valves 383, 380 from the deaersting position inko the serating
sosition can be dons in which the ports 448, 44b are connected © the ports 428 4:h and
therefora the reservolr 2. Sinoe the control ports 41a, 41b are fed separate slacirical contrad

signals, the plint valves 38a, 38b can be switched togsther or separately.
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A further componient of the construction group 4 is & shutlle valve 45, which here i reglised by

swo shuttle valves 45a. 45b The shuftle valves 45a, 45b aach comprise inlet ports 48a, 48D and
47a, 470 and an outlet port 483, 48b. Tha inlat ports 483, 48k each are connecied with 8 port
17, 18 and thersfore conmected vist the ports 84, 85 with the {ifting/lowsring valve construstion
group 3; here they are connacted with the parts 188, 15b of the fiftingflowering valves Ta, Th
The intet ports 47a, 47b, on the contrary, within the construction group 4 are connected with the
pors 44a, 44k of the pliot valves 38a, 38k The oullet pors 48s, 480 gre connacted o the
oreumatic control ports 32, 33z, 33 of the levelling control valve sonstruction groue 32 whers
the outlet part 48a s connected to the control port 32 of the asrting and degerating valve 3,
while the cullst port 480 s directly comnacted to both pneumstic controt ports 33g, 33b of the
shug-off valves 283, 25b via a branching.

The air suspension assembly 1 has a contrel unif 48, A measuring signal ol g sensor §Q, which
can be integrated infe the construction group 4, s fad te the control unit 48 The sensor &Q
preferably s & path sensor for detecting the level of the automotive body, whare alternatively or
cumulatively a pressure sensor for detecting @ pressura, for exampie it 3t least ang of the
circuits, can be present. Furthermors, 3 measiring signal of a sensor 51 is fed to the cantrol
Unit 49, where the ssnsor 51 preferably is & whes! revolution speed sensor. The oortrol unit 48
determines slectric contrnl signals which, as shown with dashedotied lines, ars fex 0 by
consruction group 4 via electric control ports 53 and there are fad to the control ports 41a, 41b
and 37, The invention also comprises a control of the electric biasing of the control pods 41a,
41hy, 37 in this context,

Surthermare, the control unit 48 is responsible for the contral of slectic or sleckropneumatic
semponenis of the brake assembly 8. For the smbodiment shown, a Drake controf device 83 in
the brake assembly B s provided, to which an slectic controd signai of the cantrol unit 49 18 fnd,
Furthernors, @ supply pressure is fed to the brake control davice 83 vig @ suoply fine Bt and a
preurnatic brake control pressure of a brake Ine 56 s fed o & pheumatic control port 55
Altarnatively or cumudstively, a brake control can aiso be adhisved via an slectiis braks slgnsl of
& braka line 57, whers the preumatic and alectric brake conbrol can be realised as redundant
with prionty of the slectric brake contrad. it is also possible that wia the slectic control functions
onily & brake modutation, an ABS controt ar similay is done, The braka control devics 58 controls
pressures for g spring brske chamber and for an operaling brake chamber of a combined spring
braks oylindsr 58
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Without limiting the invention 1o the functions mentionsd in an sxemplary way in the allowing,

fhe air suspension assembly 1 according fo the invention can be operated as follows,

al

2

k)

During drive operation, the iftingflowsring valve construction group 3 is in the switching
position sctive i Fig. 1. This resulis 40 the irdet ports 48a, 40D of the shutte valves 454,
45 being deasrated, so that the scutlel ports 48a, 48b for pressure-less inlet ports 47a,
47h are deserated in any case and for pressurised inlet ports 47a, 470 are based with
the pressures on the iniet ports 473, 47b. Accordingly, via the pilot valve 38a, a control
prassure 58 in the following refered 1o as "second control pressurs”, which is depsnident
o0 the switshing position of the pllot valve 38, can be fed B the contral port 32 of the

asrating and dessrsting valve 23, Coraspondingly, 3 second control pressure 80 can be
fed 1o the control ports 33a. 33b of the shut-off valves 28a, 26b via the oullet port 48h
and the infet port 47h from the pilot valve 38b. In this way, dependent on ths electiic
Biasing of the alectric contol ports 41a, 41b of the pilot valves 38a, 38k, a sneumatic
control of the jevelling conirol valve construction group 22 for @ shulting-off of the air

suspension beliows 5a, 5b, an asrating or a degerating can be achieved.

Generally, it is possible that for the vehicle at rest, too, for example during & joading and

urinading of the vahids, & lsvelling control is done by the control Uit 48, which can for
example be dons with the aim of hiolding constant & level during loading and unfoading
or an sutomalic level chang;ei sspecially for an automatic ramp adaption of far
iowering of the sutomotive body on 8 ship or similar.

i thare s 8 manua! actustion of the iftingdowanng vaive construction group &, the pliat
valves 38a, 38b are in the denersling position aclive in Fig. 1, where 3 - desctivation of
the slectric control of the conirol ports 418, 41b can be done by the control unt 48,
sspeciaily with 8 detecting of the manua! actuation of the ifting/lowsring valve unit viz g
sultable sensor or with detecting = (longen) time of the vehidle remaining at rest, the
deactivating of the ignition or similar. Therafors, the inist ports 478, 470 of the shutile
valves 453, 48b. too, we dessrsted. This resulls in the shuitle valves 483, 48b lsaving
the position sctive in Fig 1 at the actuation of the inglowanng valve gonstuction
group 3. With the actuation of the liftingflowering valve Ta inlo the aerating pogtion, the
orsssure of the reservalr 2 is Ted to the control port 32 as 3 first conlrol pressurs 81 via
the ports 11, 133, 1538, &4, 17, 483, 48z, in which way the aerating and deasnating valve
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23 according fo the manusl actusation of the lifing/lowering valve Ta can he manually
switched from the asrating position into the deasrating position. Correspandingly, with a
manually switching of the ifting/lowering valve 7b into the serating position, pressurised
air from the reservolr vig the port 11, 13b, 18b, 85, 18, 46D, 480 is fod o the pnsumatic

€35

control ports 338, 33b as a second control pressure B2, In which way these prieumaltic
control ports 33a, 33b with menual actuation of the ifting/lowering valve 7b can be
switched info the passing position, Without actustion of the actuation organs &a, Bb of
the lifing/lowering valves 7a, 7b the alr suspension bellows &a, b are shut off. i only
the sctustion orgen 8h is sciuated, this results in the alr suspension beliows 5a, &b heing
18 deacrated. If. on the contrary, both actuation organs 8a, Bb sre actuated, aerating of the

alr suspension bellows 8a, B betwrs.

Additionally, according o demand, the throtlle valve 38 can be switched from the throtie
position nto the passing position by slectric biasing of the control port 37 via the contrel unit 48,
For the embodiment shown, the fevelling control valve construction group 32, the shudtle valves
is  45a. 45b, the pilot valves 3Ba, 38b, the path sensar 50 and the throttle valvs 36 are infegraled
into & common housing B2 of the nonstruction group 4, whers at least one of the mentioned
canstruction elements may be arangaed outside such a housing 63 and integrated via line

cannections. A madular design of the sonstruction unit 4 is aiso thinkable.

Eor the smbogiment according to Fig. 1, the aserating and deserating valve 23 on the one hand
sy mng the shubaff valves 252, 25b on the ather hand each have a single control port 32, 338, 33,
to which alternatively either the firgt control pressure 81 or 82 of the secand contrad pragsurg 58
ar 80 can he fod, which is made possible by the use of the shullle valves 48a, 45b, With an
embodiment that in all other aspects s equivalent, for the embaodiment according to Fig. 2, the
shuile valves 453, 450 have been dispensed with. For this embodiment, the aeraling and

deaerating vaive 23 and the shuboff valves 283, 350 sach have two oneumatic control ports 88,

™3
s

57 or 683, 68b and 5%, 5%b. The port 153 of the lifing/lowering vaive 7a here i directly
connected to the preumatic contral port 86 of the asnating and deaeraling valve 23, 30 that the
first control pressure 81 is fed o this preumatic control port 86, The othar control port §7 s
dirsctly connected with the port 44z of the pilot valve 388, 80 that the second confrol pressure
s 59 is fed to this control port 87, The contral ports 68a, 88b of the shut-off valves 28a, 25k are
directly cornestad io the port 44b of the pilot valve 380, so that to these control ports 68a, 8L
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{via & branching) the second control pressure 80 is fed. The control ports 89a, 68 of the shut-
off valves 25a, 250 gre dirsctly connected fo the port 18b of the lftingflowering valve 7 (with 8
corrasponding branching), so that these control ports 892, 88b are biased with the first control
pressurs 62, Evantually, in spite of dispsnsing with the two shuttle valves 48a, 48, the same
furctions as have been descoibed for Fig, 1 can be guarantesd by equipping the valves 23, 25
with two control ports.

Eor the smbodiment shown in Fla. 3, with 2 realisation that in all other aspects generally
corresponds 0 Fig. 1, the lifting/owering valve construction group 3 is realised in a different
way, in that instead of two iiftiﬁgf%m@mﬁng valves 78, Th only one single liftingflowering valve 7 is
emploved. The iting/lowering valve 7 s realised as a manually acluatable 4/Z-way valve 70,

which has the ports 182, 14s, 18s 180 In & first swilehing position active i Fig. 3, the
fftingdowering valve 7 cornects the port 13g to the port 180 and the port 1da o the port 181,
which results in the first control pressure 81 corresponding to the atmospheric pressure, while
the first sontrol pressurs 82 corssponds o the prassure in the reserveir. In a second gwémi*;ing
position, the litting/lowering valve 7 connests both ports 15a, 15b with the deaeration 12 so that
both first control pressures §1, 82 corespond 1o the atmospheric pressure. in & hird swiiching
nosition of the ifting/lowaring valve 7, both ports 15a, 15 are connected to the port 138, so thst
the fret contrel pressures 51, B2 corespond o the pressurs in the reservolr 2. I the seoond
switching posttion, which preferably is taken up withowt manual biasing of the sotuaiion organ 8
of the liftingflowsring valve 7, the control ports 33, 33b of the shul-off vaives 25a, 25b are not
srassurised, so that the leveling control valve construction group 22 s in 8 a shut-off position, In
which way a change of the pressurised air level N the air suspension bellows 53, &b 8
provented. ff by manus! actustion of the sclustion drgan 8 the Bingfowering valve 718 brought
into the first switching position, this resulls in the control ports 33a, 33k heing pressurised while
the control port 32 is essursiess. This leads 1o & deasnation of the air suspansion deliows &,
50 due o the manugl actuation of the actuation orgen 8 i, however, the moving of the
fsting/lowering valve 7 into the third switching position is done manuslly, the control pors 338,
223 as well as the congrol port 22 are pressuwised, which resylls i the alr suspension betiows
Sa, 8b being serated, The functions of the construction group 4 and the arbitrary pasaing on of
the firet control pressures 81, 82 and the second control pressures 58, 60 correspond o the
smiodiment shown in Fig. 1 Without this necessarily having o be the case, n Fig, 3 the
iting/owering valve 7 is realised a5 @ rotary slide valve i \&mtcn the actuation organ 8 can be
realised as a pivoting lever,
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Az an Dpti(}ﬁe} ! spaaia s:haarsctasfis&é@, for the ambodiment a&ee;r—*eﬁﬂg te Fig. & the iéﬁ%ng{mwaefm@
the realisation of such s&i&:}hii‘}g, sna;:zgmg or %mkmg unids 71 r:t is refered o the muititidinous
prior art with regard t© such laiching, snapping of josking units. For example, the acluation
organ B can comprise a lalching, snapping or lacking notch with which at the choice of a
latching, snapping o locking position fo be sscured a spring-biased latehing slement engages,
in which way this switching position of the lfting/iowsring valve 7 can he secured Buch a
Istching or locking position can be left again by "pverpressing” by the user andjor ke left by
corresponding automatised contrel of the iatehing, snapping of looking wnit 71 For the
smbodiment shown, a pheumatic unlatching, unsnapping or unlocking of the intching, snapping
or locking unit 71 ocours by the lgiching slement being brought out of engagement with the
latohing moteh 0 s latehing, srapping or locking position by pneumatic pressurising of an
unlatching, unsnapping or unlocking piston. For the smbadiment shown it Fig. 3, for axample,
the latching or locking unit 71 secures the firsk mantionad switching position and the third
mentioned switching position of the ifting/lowaring valve 7 against the effent of a retum spring
into the second switching position. |t is understoed that the latching or lagking unit 71 can also
be alpciricsliy controlled divectly by the comtral unit 48 or be electimpnsumatically controlisd by
fhe control unit 49 Fig. 2 hers shows 2 special realisation for the control of the latching,

stapping o locking umit 71w that for e unlashing, unanapping of unlocking the seCung
control pressura 58 s used which s controfl Hed by the pilot valve 383, so that for this
embadiment the pilot valve 283 can be used multifunctionally. This can for example be done
when the shutoff vatves 258, 25b sre contolied into el shud-off position so that with a changs
of the second control ressure 59 the asrating and deserating valve 33 iz swilched from the
deasrsting position into the serating position Hut tabing into regard the shut-off position of the
shutal valves 253 35b there is no passing-on of e aerating pressure o the air suspensinn
valves Sa Sbhowhile the prodused second condrol pressure 89 can then be used for the
unletching, unsnapping or unlocking of the latching, stiapping of locking unit 71, In arder fo do
g, the construction group 4 has an sdditional port 73 which via a branching is connected 10
the port 44s of the pilot valve 28a The port 72 then s connected with a port 7& of the
fting/lowening valve construction unit 2 via a8 rormecting line, where the port 73 feets the
second oontrnl pressure 58 to the latching, snapping or oo King unit 71

Fig. 4 shows a combination of & liftingflowenng valve corstruction group 3 according to Fig. 3
with & construction group 4 sccording o Fig. 2 withaut shuttle valves 45a, 48h, where the
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serating and deasrsting valve 23 and the shut-olf valves 28a, 25b here are each squipped with
fwa control ports sooording to Big. 2

Fig, § shows an embodiment that generally corresponds © Fig, 3, where in the ambodiment
sccording to Fig. 5, howeaver, the air suspension sssembly 1 18 raalised with one cireuit. inthis
way, instesd of the two shut-off valves 28a, 26b only a single shut-off valve 25 can be arrangsd
downstream of the serating and deaerating vslve 28, the port 31 of which then {(via
corresponding branchings) is connecled o all av suspension heliows Ga. 5b Therefore, the
outlet port 48k of the shutle valve 450 hers is only comnected to a pricumatic contred port 33 A
throttia 34 or a throtile valve 38 gre not employed have

The embodiment of the air suspension assembly 1 shown in Fig. § generally corresponds 1o the
embodimant according o Fig. 4. However, the coupling of the two direuits of the aic suspension
assembly 1 via the fhrattle valve 38 has been gispensed with, Furthermore, twa sensors S0,
50h ave emploved here via which the level of the two sircuits can separately be detectad. For
e two-ciroult embodiments of the air suspension assemblies 1 shown in Figs. 14 and 8. the
fwo circuits generally are preumatically separated from each other, where saledctively 8 coupling
viss the throtle valve 35 is possible. For the smbodiments shown, there is always & tommaen
serating and deaersting of the air suspension bellows 5a, 5b of he two cirouits, howsaver, §f the
possibitity of & separgte sersting and dessrating of the air suspansion beliows §a, 5b is desired,
another pilat valve 38c would have to be provided, where then via pilpl valves IBb. I8¢ the
control ports 3%a. 33b would be separatsly controllabls. Possibly, twa aprating and deasraling
valvas 233 290 have to be provided then which sre each pnaumatically con nevied o ang of the
o shut-off valves 25g, 350 In this case, a further piicd valve woult have to be provided, 50
that the asrating snd deasraiing valves 238, 23k are siso separately controliabls.

Fig. T shows a construction growp 74 into which the shutlle valve 452 and the ssnsting and
deasrating valve 23 ars integrated, A housing +5 is formad with 2 base body 78, indo which from
4 front face T7 hwo bind-hole bores 78, 70 have been made, The bind-hole bores 78 74 a

clased with & lid 80

For forming the shuttle valve 45a, inwo the blind: Hole bore 78 3 siide 81 has been inseried,
which forms thres control adges 82, 83, B4 with notch-iike or holiow oylinder-shaped transiion
regions 85, 88 arranged betwesn them. For the embodiment shown, e control edges 82, 83,
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54 are formed with sealing rings 87, 88, 89 accommodated in circumierential notehes of the
slide 81, which come 1o rest sealingly against the blind-hole bore 78,

The construction group 74 has a port 48a, which is preumatically connected o the port 15a of
e Hftinglowering valve construction group, and & port 474, which s pnsumatically connscled
to the port 44a of the pilot valvs 38a. The pori 40a s nneumatically connacted via a branching
formed in the base body 78 with & contrel bore 90 which psrmanently opens nte a pressure
chamber 1 aranged on the one front face of the slide 81 and with & control bore 92 which
ndependently of the posilion of the slide 81 opens info the transition regian, The pott 473 5
connscted to control kores 53, 94, whars the control bore 94 opens into a pressure chambar 85,
which 5 arrangsd on the side of the slide 81 grranged pppasite from the prassurs chamber 81,
whils the control bore 93 permanently opens inte the fransition region 88 For the switching
position of the shuttle valve 453 active in Fig. 7. a pneumatic connection & made from the
fransition reqion BS 1o the outlet port 482 of the shuttle valve 484, With & biasing of the pressurs
chamber 95, the slide 81 can be slid upwards i Fig. 7 untll the upper frent face of the side 81
comes to rest agsinst the lid BO. During tis motion, the control adgs 83 or the sesling ring 88
travals over the port 48a or a coresponding control bore, in which way hen the pneuwmstic
connection betwean the transition region 55 and the port 48 is inferrupted, whils 8 connection of
the transition region 88 with the cutiet pot 484 i mads. White in the fivat-misntionsd position the
port 48a is connectad to the port 46a, the explained switching of the shuttle valve 4ba leads o 8
connaction betwsen the port 47a and the outlet port 483 being made,

The aerating and deaergting valve 23 s formed by using & so-oalled slesve schiclogy, n
whish inte a recess control adae units 88, 97, 98 are Insertad which are held al a sei dislance
3009 045 T34 Al In the present case, the three control edge units B8, 87, 98 have been
insersd into the Blind-hals bore 78 and hedd 3t 5 sat distance from esch other by inlerspersed
spacers 99, 100, The fower contrpl edge unit 98 i supponted on & ledge 101 of the floar 102 of
he blind-hole bore 78 aranged ahead of the same. On the ledge 101, & potdike skeeve 105
realised 1o be Hiting sccurately 1o the blind-hale bors 79 is supported vis the conttot 2dgs wniis
g8 67 88 and the interspersed spacsrs 98, 100 via ancther spacer 08 - possibly by
interspersing & support dise 104 - wher the sleave 108 is axally tensioned, fixed In pasition
and sealed by the fid 8D, for which a seaiihg element 108 can be smployed. In e inerdy of the
Blind-hole bare 79, & valve slide 107 extends which in the end region tirned towards the id 80
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forms 8 control piston 108 and starting from there oxiends through a bore 108 and the control
adgs units B8, 87, 98 On the front face of the valve slide 107 tumed towards the floar 102,

sufficient fras space remaing, 50 that the valve siide at prassurnising of the control pistort 108
can move aally in the divection of the floor 102, cp. the transition framm Fig. 7 1o Fig. 8, The
control edge units B8, 87, 98 fimit three control charmbers 110, 111, 112 which are limited on
their radial outer sides by the blind-hole bore 78 and on thelr radial inner sides by the valve slide
107 in the control chambers 110-112, the radially permeable spasers 89, 100, 108 extend. The
port 2B opens into the control chamber 110, while the port 37 opans infe the control chamber
142 and the port 29 s prisumatically connected {o the contrat chamber 111, The vaive dlids 107
has 2 contral natch 112 1 the control notch 113 is in the region of the control edge unit 86 of
the control edae unit 87, the conbol notch 113 forms a bypass, via which a poetmatic
connection is ostablished hetwaen the control chamber 110 and the condrol chamber 111 or
hetwean the control chamber 111 and the control chamber 112

Without preumatic biasing of the contral port 32 of the serating and deaerating valve 28, this
serating and deaerating valve 23 is in the switching position shown in Fig. 7. In this position, e
sortrol edgs unit §7 shuts off the passage from the control chamber 111 into the sontrol
chamber 112, in which way the connection of the ports 27, 2% is shut off. The control noteh 113,
howaver, connacis the contral shambers 110, 111, It which way & prisumatic sonnection of the

norts 28, 29 is reslised.

VWith 8 prsumstic biasing of the confrol port 32, there i3 a swilching of the asraling ang
deaerating valve 23 into the switching position shown in Fig. 8 In this switching pasition, the
control adgs it 98 shuts off the passage from the contrd chambers 148, 111, sathat the poas
28, 38 sre shid off with respect 1o one snother. On the contrary, in this switehing pasition the

control noteh 113 estgblishes a pneumatic connaction between the control chambers 141, 118,

(o

z0 that the parts 27, 29 are pneumaticglly connecied {0 sach othey.

.<

The basing of the control piston 108 s dong against ihe biasing by = pressure spring 1 3 which

ansiures that ot a pressure drop at the control port 32 the asraling and deasrating valve 23 from

the switching positon according t© Fig. 8 retms o the switching position according Yo Fig, 7.

The control piston 108 via 8 sealing rng 115 is seaind sgainst the intenor surface 116 of the
slasve 105 The pressurs chamber 117 biesing the contral piston 108, inle which the port 23
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opens, Is limited by the control area of the control piston 108, the interor surface 118 of the
slesve 106 and the lid B0, The pressure spring 114 with a base point is supporied on the side of
the control piston 108 lying opposite the pressure chamber 117, while the other base point of

the pressure spring 114 ts supported on @ 1ing surface 118 surounding the bore 108, The

control edge units 96, 97, 98 are sspecially realised as modular with & sealing element 118,
which in a first approximation is dumbbeli-shaped in half section and which comes o a sealing
rest against the outer surface of the valve shide 107 on the radially inner side and on the radially
puter side comes to rest sealingly against the hlind-hole bare 78, and two gircular disc bodies
120, 121 between which the sealing slement 118 s held and possibly tensioned. it &8 also
possible, howsver, that the disc bodies 130, 121 are integral parts of the spacers a8 106, 108

A connaction of the ports 48a and 32 {8 done in the interior of the housing 75 by a8 conpechion
ine which extends through the bass body 78 as well as through the iid 80, A sealing in the

necessary places can be achisved by additional sealing slements between e Bd 80 and ne
base bady 78

The mode of operstion of the shutle walve 54a working together with the aeraling and
deasrating vaive 23 corresponds 1o the mode of operstion described with ragard o Fig. 1.

in Figs. 8 and 10, a construction group 74 is shown, whioh has been manuiaciured with g high
surmber of identical components or g comesponding constructive realisstion with regard to the
emboddiment according lo Figs, 7 and 8 However, the construction group 04 according o
Figs, @ and 10 relates to the combinstion of a shuttle valve 48b with & shubk-off valve 28, for
which modifinations are necessary. The shuttle valve 48b hare s realised as identical to the
shuttle valve 453 according to Figs. 7 and 8 Howsver, Tom the Bid 80 s pretrusion 122
interspersed by the port 32 exlends from the Gid 80 through the pressurs thamber 117, which
resulls In the contral piston 108 being displaced more towards the bottom then In Fig. 7 in the
norprassunised switching posiuon. This, i W, resulls in the controd noteh 113 for & pressun-
fsss control port 32 acoording to Fig § not forming & hypass for the control adge umt 88, but
rather baing aranged in the region of the control chamber 111 In this switching position, the
sortrol chambers 111, 112 are shut off against each other via the control edgs unit 87, 1,
howaver, there fs s prassura-bissing of the pressure chambaer 117, a displacement of the

contred pistan 108 with the valve slide 107 from the switching posftion according to Fig. 8 into

the switching position according to Fig. 10 ocows. This switching position with regard o the
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coopsration of the valve slide 107 with the contl sdge wnits 9698 corresponds to the
switching position according ta Fig. 8. In ather words, the protrusion 122 of the lid 80 according
to Figs. 9 and 10 fimits the displacement path of the valve shde 107 10 the last partial half of the
displacement path of the valve slide 107 according 1o Fgs 7 oand B For the embodiment
according to Figs. 8 and 10 no port 28 is provided, in order fo do which according o choice &

housing for the different embodiments according to Figs 7, 8 and Figs. 8 and 10 can be
squipped with or without 8 port and 3 bore for the port 28. It s also possible that while using 3
housing 78 produced in 8 standardized way for the difterent smbodiments, it & Use stuaton

socording o Figs, § and 10 the port 78 is stoppered with a biind stopper.

Sor the smbodiment according o Figs. @ and 10 the port 30 opens into the contral chamber
111 while into the control chamber 112 the port 31 opens. (n the switching position according 10
Fig. ©, the ports 30, 31 are shut off against sach other by the contral sdge unit 97, while i the
switching pesition according to Fig. 10, the passing position of the shut-off valvs 2& has baen
assumed by the control notch 118 bridging the control edge uni 87.

in Figs, 11 t0 13, an serating and deasrating valve 23 with two control ports 88, 87 for sxampie

aocording o Fig. 2 . {5 shown,

11 this context, the ports 27, 28, 28, the blind-hole bore 78, the contrel chambers 110, 111, 12,
tha control acig& units 98 87, 98, the valve slide 107 in the lowsr half are realised with a control
nateh 113 comrespanding to the aserating and deserating vaive 23 according 10 Fig. 7. rowever,
the blind-hole bore 79 in the end regions furned towards the lid 80 has a stepped increase of is
cross-section o @ ovindricsl outer swface 123 The siesve 105 in the end region turned
fowards the Hid 80 has an annular sollar 124 lumed towards the outside, which s form-fitlingly
qecommodstad it the outer surfsce 123 and onto which the lid 80 comes to & rest. The contra!
piston 108 and the valve slide 107 have a Hing-hole bore 125, In this blind-hole bave 145, 8
guiding rod 128 is slidingly guided while snaiding an sw ial relative movement between the valve
slide 107 and the guiding rod 128, The guiding rod protrudes from the valve siide 107 and he
control piston 108 in the direction of the lid 80 where 3 ledge 137 of the quiding md 126 in the
switching position according to Fig 11 rests against the front face of the control piston 108, With
a distonce from the ledge 127, the guiding rod 136 has a conbol piston 138 which
corrasponding o the control piston 108 comprises a ssaling fing 128, which ssalingly comes 10
a rest against the interior surface 119 of the sieeve 105, The control piston 128 with the sealing
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ring 129 has the same diametsr as the control piston 108 with the sealing ring 118 For this
smbodiment, the pressurs chamber 117 is only Bimited by the annular surface of the control

piston 108, while this control piston 108 on the opposite side is fimited by a comresponding
snnular surtace of the control piston 128, o the radially ey side by the ledge 127 and on the

radially outer side by the interior surface 118 of the slesve 108, On the side twrned towards the
fid 0. the control piston 128 limits a further pressure chamber 130, which is additionadly timited

by the id 80 and the interor surface 118 of the sleeve 105, The control port 88 opens inke the

prassure chamber 130, while the contral port 67 is pneumatically connected o the prassure

charmber 117 via & channal reaching through the iid 80, the collar 124 and the slesvs 108, The

mode of operation of the aerating and deaerating valve 23 sccording o Figs, o 13 is as

follows:

(3
S

[$)

Potd?

¥ hoth the first contral pressige 81 on the control poit 66 and the second contrad
prassure 58 on the oontrol port 67 correspond to the atmospharis prassurg, the aeraling
and deasrsting valve 23 takes up the switching position according to Fig. 14, in which
the pressure spring 114 can prass the control pisten 108 and thersfors the valve slide
107 upwards o that the front face of the control piston 108 18 pressed againgt the sdge
127 and in this way the control piston 128 is pressed upwards so that tis cantrol piston
198 comnes to & rast against the lid 80 in this switching position, via the control noteh
119 the ports 28, 29 are connected fo sach other, which comesponds © the asrating
position of the aerating and deserating valve 23

¥ the control port 87 is biased with the second control pressure 83, this second contno)
prassure 59 reaches the prossure chamber 117, The pressurising of the pessurg
chamber 117 has as & resull that the control piston 128 is pressed upwards against the
T 80, while the sontrol piston 908 is pressed downwards against the biasing by the
pressire spring 114 and is moved into the switching postion according 1© Fig. 12 The
srentioned movernsnt resulls in the sontrol noteh 113 moving int the region of the

control adas unit 87, it which way 8 connection s mads between the ports 27, 28, which

corraspends to the serating position of ihe asratling and deaerating vabve 23,

§. on the contiary, staning from the switching position according to Fig. 10, e sontd

port 89 is blased with the first control pressure 1, this leads to the first contrad pragsurs
87 being present in the pressuwre chambar 130, This results in the contro! piston 128
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heing biased downwards, The pressuse foree produced in the pressure chamber 120 via
the ledge 127 is ransmitied 1o the control piston 108 so that the contral piston 128 and
the contral pisten 108 together are moved infe the swilshing position sgooording 1o
Fig, 12, bissing the spring 114, In his way, & conmsation of ports 27, 28 with each ather
can also be achieved, so that the asrating position is faken up - however, s is naw
achieved by manual actuation of the lifting/Aowaring vabke Unit 3,

in Figs. 14 to 18, a shul-off valve 38 with two control ports 88, 68 s shown which can be
mamdacturad with many dentical constructive charactadstios or 3 high number of wentical
parts fo the embodiment acearding to Figs. 11 to 13, The ledge 127 here is realised with an
entarged axial extension, which for atmospheric pressure on the control ports 88, B8 resuds M
e valve slide 107 in the switching position sccording o Fig. 14 being displeced downwards by
haif the displacement path of the smbodiment sosording to Figs. 11 10 13, which rasults in the
sonirol notch being placed betwaen the twe control units 98, 87, The pon 28 acowding o
Fig. 11 for the embodiment according io Figs. 14 to 18 is not present. Rather than that, in the
switching position according to Fig, 14 the port 30 opens {nto the contral chamber 111, while the
port 31 opens into the contrel chamber 112 and the two ports 0. 31 are shut off with respect of
sach ather by the control edge unit 87, With a mode of operalion basically corresponding o the

,,,,,,,,

ambodiment scoording to Figs. 11 © 13, by fesding the second control pressure &0 ia he

control port 58 the switching position acsording to 15 can be induced. while by feading the first
control prassure B2 1o the conirol port 85, the switching position acoprding to Fig. 19 can be
induced. Both awitching positions according o Figs. 18 and 18 comespond o the PRSSING
position of the shut-off valve 28 in which the control noteh 113 realises a connection of tha ports

A0, 3L
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LEGRUGOZAS-RERENDEZES HASZONIARMUHGZ

SZABRADALMIIGENYPONTOK

1. Dégruposda-berenderda (1) haszoniarmiihéz

a) egy emeld-siiflvesztd svelepes szerkezeti egységpel (3), ami eldallit legalibb egy eme-
Iestitbvesstd seslep (7; Ta, 7b) manpalis makhdwiuct § fged elsd verdrlidnyomast (81, 623,

b} lepalabb epy elektropuoumatibus eldverdeld sveleppel (38 38, 38by «ldallit egy

plektromos vezéritjeltd! figed mdsodik veedtldnvonudst (39, 60},

¢} egy szintszabdlvozd szelopes szerkeret egysépgel (22), amely magdban foglal leg-
alabb ppy szimsmbéiyozé srolepet, anelyaek GGdn szintvilloptads da menetiizemben a seint
allandd Sridken tartdsy oclidbol legaldbb cgy Kgrugd-harmonikaba (5a, 3b} levegdbeboosalas
es/vagy logalabb oy légrugd-harmonikdbsl levegtkicresntds tirténik, ¢s ahwl

&) 8 manudlisan  mikédicthetd emeld-stilbesatd seedep (70 T, 7h) &8 ax

slektropnenmatibuy eldvezdrdd szelep (38 38a, 38b) pachuzamos vezetdkiigakbay van elhe-
Tvev, €8
e} a logaldbb egy szintszabilyosd szelepre
ea) mind az elgd verdridayomas {81, 62},
ob} mind g mésodik verédinyomas (39, 60)
rawihatd.

2. Az 1 igdnypont seerintl Ieprogdzds-berendezds (1), szzal jellemerve, hogy egy szints
szabdlvozd seelep posumatibus verdrlocsatiskozdsa (32; 33a, 33b) elbtt cey valtdsrelep (45a;
45b) van elhelyveave,

a} az elsd bomeneiédre (462, 40b bemenet! csatlakozas) tdadbaid gz ¢lsd verdrldayormas
(61, 623, S8

b} a masodik bemenetdre (47x, 47b bamenett osatlakosds) rdadhatd @ mdsodik verirld-
nyomas {89, 603,

3. Az L igenypont szerintt dgrugras-berendezes (1), azzsl jellemenve, hogy a logaldbb
egy szimszabalvosd szelepnek

a) van epy olsd preumatikug vezdribosatiakozdsa (66, 6%, 89b), amelvhez oda van ves

zetve az elsd vezdritnyomas (61 63), ¢
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by van oy masodik verérltosatlskorisa (67, 68g, 68b), amelvhez ody van vezetve a mé-
sadik verérlénvomas {39; 60}

4. Ax o828 ipdnypontok egvike szerintl Kgrugdzds-berendezes (1), azzal jellemenve,
hogy magaban foglal egy hbfunkeids vezdridogyadget (491, am eloallit

a} legalibh egy slektromos verrliielet lepalablb cpy elektropnoumatikus eldvezdrld sze-
lep (38, 38b) sedamara, €5

b} legalibb egy elektromos verérldielet ey Riborenderes (8) szamara,

5. Az olied jgényvpontok cpyike sperinti Ipgrogdeas-herendexes (1), azzal jellemesve,
hogy

a3 a spintszabalyord szelepes szerkezet egyseg (323 egvik szintszabdlyosd szelepe 3/2-
utas szelepkent {243 kislakitott levegBbeboosatd és -kivresetd szelep (23), és

By 8 szintszabdlyord seelepes szerkevstl spység (22) spyik seintszabilyord seelepe U
utas szelepkdnm (36, 26a, 26b) kinlakitot zavdseelen (35, 25&, 25hy

6. Az S, igényjpom szerinti iég{ﬁgéiﬁé&*héﬁi‘ﬂﬁdﬁ’:ﬁéS (1}, aveal jellemerve, hogy a lovegds

kétve a iégmgé:&é&bemmﬁez&s {1 } két kiréher alkalmarott zarészeleppel (23a, 25b).

7oA 6, igdnypont szerintl legrupdzas-berendezds (1), azend jellomerve, hogy a ket kir
eey foitdson (34) vagy kapesothaté fotoszelepen (35) keresattl egymassal esatolista van
hozva vagy ceateldsha hozhatd.

8. Az eldzd igénvpontok egyike szorintl Mgrugdris-berenderss (1), azzal jellemerve,
hoey a logalabb egy elchtropusumatikns eliverdeld szelop (384, 38b) dranunentes dllapotdban
legaldbb egy seinszabalyoed seelep zardhelyeetet vose fol

9. Az 5-8. igényvpont egvike srerintl Kgrugdsda-berendesds (1), azzal jellemezve, hogy
az emeld-siillvesatd szelepes szorkeveti egység (3) rendetkezik

1) ooy manudlisan mikodiethets emelt-stllyesztd szeleppel (7a) amely egy clsd verdr-
nvomast (613 411 ol6 a levepGbeboesatd &8 <kieresstd szelep (23) szamara, valamint

b) egv manualisan mikédictheld emeld-siillvesatd szeleppel (7h), amely ppy elsd verdr
Tanyomdast (621 allit eI a zavoszelep (23) vagy a zdvdszelepek (25a, 350) szémara.

10, Az 53-8 ipdnvpont cgvike swerinti {égrugdeds-beronderds {13, azzal jellemurve,
oy ax emsli-siitlvesztd seelopos szerkezeti egység (1) rendelbezik egy manualisan mikdd-

e

totheté cnelS-stillveszid szeleppel (7). ami olaalllt mind egy olsd verdrldnvordst (61) a leve-



gObeboesdid &s <kderesetd szelep (23) szamdrs, mind egy olsé verdridnyomdst (62) a
zardszelep (25} vagy a zardszelepek {258, 23b) sedmara,
110 A 10, igénypont szerinti Borupdrds-berendoeds (1), awzsl jellemerve, hogy az emes

Hislitlyesztd szelepnek (7}

ay van epy csatlabozdss (153), anil a lovegdbeboesdid & -kiereszit szalep (23} vererls-
caatlakoedadval (32} van OsazekBive,

b} van egy osatlakozdsa {15y ami a zérdseelep (25a, 28b) verérlbosatiakordsaval {33a,
33b) van Osszekdtve,

¢ van sgy csatlakozdsa (14), ami egy levegbhicreszicasel (133 van Oaszekittve, €5

o) van egy ceatlakozasa {13}, ami cgy taroldtantallval (2} van Gsaxekbtve, tovabba

o) ax emeld-stllyesatd szelep (7) egyik kapesolasi helyzetdben g levegbbebosatd &
“Kigresetd szelep (23) vezdribosatiakozisaval (32) Ssszekotott esatlukozds (15a) a Jeveplhis
eresziessel (12) vagy g troldtartdlival {2} van deszekdtve, mig a zdrdszelep (254, 25b) vewde
IBesatiakozasaval (33a, 33b) Gsszekbtdit csatlakozas (15b} a lovegikieresadds (12) & a throld-
tartaly (2) kol a masikkal van Ssszekéitve,

3 ax emelé-stllveszté szelep (7) egvik kapesoldst hebyzeidben o levepdbebocsatd &s
Kiereszitseclep (23} verdtlOosatlakozasgval (327 Osszekotdn osatlakords (153) o a8
mmszdep {23a, 25b) verértocsatiokozasaval (33a, 33h) Seseckotdn csntlakozds (150) a leve-
pokioresettssel (13 van dsszekitve, &8

e iy

1 egyik kapesolast helyzetchen a lovepdbebocsatd €s

’“t'
£

g1 az emeld-stillyvesatd sselep ¢

Kiereseto oavelen (233 verdrlGesstlakozdsgval {(32) UsseckStoit vsatlakomds (15a) €5 a
e Sl _ .

shrdszelep (%2, 25h) vezérlitesatlakozasival (33a, 33b) Gserakdtdn csatlakozas (15b) a thro-
iGtartalbval (2) van dsavekbtve,

12. Az cldsd igénypontok egyike seevintl lgrapdzas-berendezds (1), azzal jellemerve,
hogy az emel-sitilyeszto seclepes szerkezeli egysépuek (3 vagy ax ancli-stillyesztd szelepes
szetkesstl epysdy (3) legalabb ey emold-stillyesatd seslepének (75 7a. 7bi manualisan letre-
hozott helyzete egy beosappand- vagy mteseeldogységgel (711 fixalhatt vagy reteszelhet

13, A 12, igénypont szerintl Sgrugdzas-borendazés (1), szzal jellemenve, hogy a be-
cerppand- vagy reteszelbegység (71) clekiromosan, elektropnenmatibusan vagy pneumatiky-
san bocsappanthato, kiesappanthuté, beretosrothotd Se/vagy Mrotessetboh,

4. A 13, igéa}-";mm wrerintl legrngdrds-berenderss (1), szeal jellomerve, hogy o be-

csappans- vagy reteszel d (71 azesl vagy egy mdsodik vezérlduyomdssal (39), amely a



a3

szistszabalyezd szelepre s raadhatd, pneumatikosan beesappanthato, kicsappanthatd, berete
szedhetd dafvagy kirsteszethet§,

13, As elbed 1gényponiok epyvike szerintt Kgrugdzds-borendoads (1), azeal jellomesve,
hogy legaldbb egy valtdarelep (45a, 45b), lopalabb cpy szintszabalyore seclep és/vagy leg-

aldbb ogy eliverdrld seelep (384, 38L) tolattyis konstrokeioként van Kialakitva,

16, & 15 igenvpont szerintt Igrupdzds-berenderds (1), azzal jellemezve, hogy fopalabb

Losd)

7.

egy vilioseelep (454, 45h), lopalabb egy szintszahdlvord swelep dafvagy legaldbb cgy elbve-
zerl szelep (384, 38b) olvan tolattyls konstrukeidkdént van kialakitva, amelvndl hivelyvtechn-
kaval vannak vescrloclek képezve.

17, A 3, igenypont szeninti vapy a 3. igdnypontra visszautalGan a 410, 1génypont epyike
speringi 1prugdzas<berendezés (1), szzal jellemerve, hogy a szintszabdlyord svelepben gy
weleptolattyt (107) mithSdiothetd egy olsé dugattyd (12R) tijdn, amire rdadhado az olsé voude-
Wuvomas (61; 62), valamint egy mdsedik dugatty@ (1083 Utjdn, amire rdadhaté & misodik ve-
ertbnvomads (89 60,

18 A 17, 1génypont szerintl Idgrugdras-berandezds (1), azzal jellemezye, hogy az elsd
dugattva (128} &y a masodik dugaltyh {108) eaynrdshoz képest gltolhatd, &1 van opy Gtkdzd
{127 villedsz), amin keresztiil a k&t dugattyt (128, 108) morgdsa egymdssal csatolasba hozhas
1.

18, Az elizd ipdnypontok ogyike szerinh Kprugbeas-borenderés (1), azeal jellemenve,
hogy

- az emeldsittlveszto srelopes seerkozeti cgyvesggsl (3),

- a legaldbb egy elektroprcumatibus eléverdrdd szeleppel (38a, 38b),

~a legalabb egy szintszabilyord seeleppel,

- g fojtassal {343 vagy u kapesethatd foitoszeleppel (35) esfvagy

- a vezdriGegyséprel (49

agy szerhozeti csoport vagy szerkezell egység van Kualakitva,

:;J
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