1 - Adjusting device The invention concerns an adjusting device conprising
a min cylinder with a main piston and a spring cylinder 5 with a spring
pi ston, the main piston being acted upon in its two novenent directions
and the spring piston being activated in one direction by the pressure of
a spring and in the opposite direction by an operating pressure, a
pressure chanber of the spring cylinder being connectable 10 with a first
pressure chanber of the main cylinder and a. second pressure chanber of the
mai n cylinder being con- nected tqQq8.SUpRLYqPP& Such adjusting devices
are, for exanple, used for activat="157ing valve flaps. They usually
conprise a hydraulically acting cylinder, which is arranged in a housing,
the pis- ton rad enRLGiNG, tcfyn%qhsaanommy&ddﬁ&%c@néo%r{m housi ng.
Wth linearly nmoving valve flaps, the linear "novenent of the plston rod is
usual |y transféipedy Hindsr rddty ¢ mVWﬂhp¥%W@1V¥ﬁbavapven@Igb%lndﬁ% | i near
movement of - Lhen Pl SO fiist: oeBhl | BLLYnDE, GOBMRR! Bdihg BoE 0L ANy THIS,
for exanple, takes place by neans of a steep pit bet ween the piston r od
and the housi A§s Whe ctraesds dareetiens i o gihe h@reym pderor dgingnot her
possibility ig.pro.2o i ded by the use éﬁ %%é(ﬂyéQQQrgogfwét£bfﬁng
correspondi ng pinion, the conversion of" the I'inear novenment to ‘a rotary
movement thenitypieatigrsodcudiiragtoot shvent medretidhagpryesdist ingui sh

bet ween doubl i.ngl-eragt Lng; ad- JquSt i evi

Doubl e- actlngsagfiiﬁgng gg%lcgg E?g %§§ﬁ£§niﬁ¥%§ﬁg3igggﬁg %éééﬁﬁﬁ%?lgipes,

t he val vel§ | apibpeni higrs wiserrsgucenthaibgr esSute imgiappli edddn and ier st

pressure second pressure chamber of the main cylinder being con-

nected to a supply pipe.

Such adjusting devices are, for example, used for activat-

15 ing valve flaps. They usually comprise a hydraulically
acting cylinder, which is arranged in a housing, the pis-
ton rod emerging through an opening in one end of the
housing. With linearly moving valve flaps, the linear
movement of the piston rod is usually transferred di-

20  rectly. With revolving valve flaps, the linear movement of
the piston must initially be converted to a rotation.
This, for example, takes place by means of a steep pitch
between the piston rod and the housing, which causes a ro-
tation of the cylinder rod. Another possibility is pro-

25 wvided by the use of a toothed rod with a corresponding
pinion, the conversion of the linear movement to a rotary

movement then typically occurring ocutside the housing.

We distinguish between double-acting and single-acting ad-
30  Justing devices. Doubrle-acting adjusting devices are con-

trolled via two pressure pipes, the valve flap opening

when a control pressure is applied to a first pressure

pipe and closing when a control pressure is applied to a



pi pe ‘and cl osing when a control pressure is applied to a 2 second pressure
pi pe. Doubl e-acting adjusting devices are wusually dinensioned in
accordance with the rotation torque and the rotation angle, or in
accordance with the lift power and the lift length, respectively, which is
required 5 for a reliable activation of the valve flap. For single-acting
adj usti ng devices, however, one single control pressure pipe is
sufficient. Here, the piston is noved by,the control pressure against the

force of a 10s8RLLAGR, WU ch, %ﬂl%}ér.e%obia@ergéﬁr;lgﬂ%\é%@%@tin%f akhe-pist,on in
case of a reduction of the control pressure. i s has the advantage that

al so in connedf'8hii e Hefrect inf gecexameplwelth phessareti osstdrfiuche

control pipe, ;aq4r et - SoVEMmENtn Ak the pision.candake pl agce. 1A connection
with valve 15 flaps, the opening often occurs by applying a control

pressure, whePeHSTt ded clisilig it dkastpl ateswycTeany olhispr i agréoriced This
ensures that the yalye; wid 5gﬁ§gaQ§oncggs§¥LiJgfyg1qqg§ion wth a defect in
e e

the system However, the valve can al so controllTed in the opposite
manner, 20 so that it closes when a control pressure is applied. The

di mensi oni ng @f -t be, spring ;takes pkace, of.4he bagi sk tQSer§¥§5f€“’ .
closing force, both Tosses In hé sprl%gs an t he sl ackening o the spring
force during reducphgespriung 23reensi onf beiimiconsirder éde Fbstaxanmpl e, cup

oIS 2 o Otheo B R W8 UREtEs, 90| g a0 L L Syspenced be
Al so the Use ebrvagi ousldi mdsuveofsgale speiaigsioviesickows. tBO piston in
case of a reduction of the control pressure. This has the
advantage that also in connection with a defect, for exam-
ple a pressure loss in the control pipe, a reset movement
of the piston can take place. In connection with valve
15 flaps, the opening often occurs by applying a control
pressure, whereas the closing takes place by means of
spring force. This ensures that the valve will also be
closed in connection with a defect in the system. However,

the valve can also be controlled in the cpposite manner,

20  so that it closes when a control pressure is applied.

The dimensiocning of the spring takes place on the basis of
the required closing force, both losses in the springs and
the slackening cf the spring force during reducing spring
25 tension being considered. For example, cup springs or coil
springs are used as springs, and they are suspended be-
tween one of the pilston sides and the corresponding end of
the housing. Also the use of variocus kinds of gas springs
is known.
30
Cne disadvantage of single-acting adjusting devices with
this embodiment is that the piston is constantly exposed

to the spring force. Further to the adjusting force for



One di sadvant age of single-acting adjusting devices with this enbodi nent
is that the piston is constantly exposed to the spring force. Further to
the adjusting force for 3 the activation of the valve flap, an additional
force nust be provided to bal ance the spring force. This force could be
provi ded by an increase of the control pressure, which is often only
possible with great effort. Therefore, usu 5 ally the effective piston
surface is enlarged. Wth un- changed con{ral pressure, the |arger

CVOSS-SeCtiOHfWE|Bcté%é@m&ﬂQQE%%%_%Q?v&o%ﬁép}ﬁﬂ§hQﬂﬁk@th§ 99. érﬁbstneaning
t hat the housing has to be dinensioned to be nore robust. 10 This causes

t hat singl e- adti p§oatfedtinddeviceeshregl e frore sfhde fhane doubide- acting
adj usting devices, wi{he e, Pr e gamel Lt Lorge., i

results in higherﬁr manu 2%%5??%363% g%r%ns%ort costs.bFuﬁt erﬂ‘?ﬁ%rfarger
di - nensions arecpherieubardossdicsadvanh ageous d4ifgonnéberehcls witdr t he use

onboard shipse1ag, Lhe addldd onal uel aht , PRKES 5.8 JbhLALHONGEAL &, MIoUNt | ng
nore difficult. The invention i ased on an aé}ustln evice as known
from DE 195 43h287=Al coHard, raclpdraul fioe adjustd ngyodeviseeti@0 wisldi scl osed,

whi ch compri ses.3 MRLR.£Y idider and p.seps, rat ¢l hagaleg, spring, el inder.
The separate |l ocation causes that the ténsioning o e’spring does not
occur via théhpai phpistworingsdashat bhediredms ioylddnder beamobe nadsst.snal | er
than it is usually the case with single-acting ad- 25 justing devices. The
main piston is noved to the opening position in that a control pressure is
appl i ed ohla fhistcpressuratchanbér-oftitdhedmigtiogl Badéres Ateqihiecesane

tinme, the Congggé §§§<§Lgﬁ%n double-acting adjusting devices with the
same torgue cor the same lift force. This results in higher
manufacturing and transport costs. Further, the larger di-

mensions are particularly disadvantageous in connection
15 with the use onboard ships, as the additional weight makes

a vibration safe mounting more difficult.

The invention is based on an adjusting device as known
from DE 195 43 237 Al. Here, a hydraulic adjusting device
20 is disclosed, which comprises a main cylinder and a sepa-
rately located spring cylinder. The separate location
causes that the tensioning of the spring does not occur
via the main piston, so that the main cylinder can be made
smaller than it is usually the case with single-~acting ad-

25 justing devices.

The main piston is moved tec the opening pesition in that a
control pressure is applied on a first pressure chamber of
the main cylinder. At the same time, the control pressure
30 1is applied cn a pressure chamber of the spring cylinder,
sc that the spring is compressed. A reduction of the oper-
ating pressure, whether caused by a defect or by an in-

tended intervention, causes a release of the spring. This



30 is applied on a pressure chanber of the spring cylinder, so that the
spring is conpressed. A reduction of the oper- ating pressure, whether
caused by a defect or by an in- tended intervention, causes a rel ease of
the spring. This 4 presses pressure neans fromthe pressure chanber of the
spring cylinder into a second pressure chanber of the main cylinder. As
the first pressure chanber of the main cylin- der has at |east a reduced
pressure, the main piston is 5 noved to the .closing position. This neans

that a pressunfesdeappeassese andirdl atbinCht apsief..of Lhenspripguforce to
the main piston. Thus, a transm ssion of the spring force my occur,

meani ng, for SPEIPPeCYihaten SHG efe§pPingreT B IFheakeBecistle Whitch

causes a nore goApaet . eabodic 10 Ment . The bydrapld.c Ja ansf ﬁélé"é fgduces
the oscillation inclination of the adjusting device, as the hydraulic

fluid serves &€Tdafpi Al. L BP0 DOZINIEAAPT shomes art ed[adhi Bys devi te, in
which a 155SphicRgacybi ﬂd@rclc%ﬂn%c%%%%ﬁs'ﬂ%é he SR R rGY! !anﬂ%ssJﬁee

spring cylinder is prestressed by the control Cétpressure whi ch al so
activates thedfaPnceysenderyiwildg drpressurel ropprihe §9r¢@guiorce is

rechani cal |y &hanshenrod. {0,  AwsBLn: PASLAML A0 [2NSALSSLONL 0! cdfie, spr i ng

force not being 20 prOV|ded I'n the known adj usting devices, “the adj usting
force, which ™P§ §ERRF at@RBY A hé ogpekage bhd ﬁ@%@pﬁ@@é@etosmthe mai n

pi ston back t@eh?@hcé9§uﬂ9LRQ§fthﬂlch §a%§g¥QFQM%kJQo%gﬁcgcéﬁﬁﬁﬁng rel ease

of the spring a valve flap is noved the main e valve flap
must usualPy ®8AagageThs hidErallos ﬁgapégﬁfl@ﬁﬁq(¥Q§%9§ﬁethe oscillation

inclination of the adjusting device, as the hydraulic

fluid serves as damping.

EP 0 902 195 Al shows an adjusting device, in which a

15  spring cylinder is located outside the main cylinder. The
spring cylinder is prestressed by the controel pressure,
which alsc activates the main cylinder. During a pressure
drop, the spring force is mechanically transferred to the
main piston, a transmission of the spring force not being

20  provided.

In the known adjusting devices, the adjusting force, which
is generated by the spring and is supposed to move the
main piston back to the closing position, is reduced with

25 increasing release of the spring.

if a valve flap is moved by the main piston, the valve
flap must usually engage in the closing position to ensure
a reliable fit of the closed valve flap. For this purpose,
30 an additiocnal force is required at the end of the closing
movement. The spring is dimensioned in acceordance with the
force, which is required for a safe closing of the valve

flap, which occurs at the end of the adjusting movement.



areliable fit of the closed valve flap. For this purpose, 30 an additi onal
force is required at the end of the closing novenent. The spring is

di mensi oned in accordance with the force, which is required for a safe
closing of the valve flap, which occurs at the end of the adjusting
nmovenent. 5 This causes that over a large area the spring is overdi -

mensi oned, as the spring force is reduced with increasing release of the
spring. 5 At the beginning of the reset nmpvenent a simlarly large force

is often requimed asukes the: safe hohdi-pg ated heyendr-i0f the ppvenent, as
initially the static friction of the stillstanding valve flap has to be

over cone. Dur "N§StREedt afGelste partinef CTPRee cl DSt Grov erfeht InAboRYEY only a
10 smal |l forcesi1SakeqQYEr €6 gggghgj n a | arge novenent area, the known

adj usting devices are overdi nensioned, which causes an additional weight
and further basically in- creases the risk of overloading the piston rod or

a spin- dl e ofatt RgeVBLYEnd AP o R nENG LBV ERLI Rk {1S ab%%%‘;leQQl%hfaEgﬁegk of
maki ng a single- acting adjusting device nore efficient. Wth an adjusting
devi ce as nentiPdRedif ot i Hirddeet ronfor 2ohe Hasfa sk dilsgsel v ignd hat

the active SpLifngnpi SO - £:A68:k3.Y R 1 abl & AS d e :clhoshngr prgssure,
whi ch can be generated by the spring piston, corresponds to the relation
bet ween the 25%3plihgndoree/sig ttRerabed vieo spy iane gsicsteenlsut fackeie t he re-

duction of 't he,$BELAGLLOr P CASEYoBY AL N LI ASSHRGFXs, PR On OF the
spring can be con?ensated by a reduction of
10 small force is required. Thus, in a large movement area,

the known adijusting devices are overdimensioned, which
causes an additional weight and further basically in-
creases the risk of overloading the piston rod or a spin-
die of the wvalve flap.

15
The invention is based on the task of making a single-

acting adjusting device more efficient.

With an adjusting device as mentioned in the introduction,
20 this task is solved in that the active spring piston sur-

face 1is wvariable.

As the closing pressure, which can be generated by the
spring piston, corresponds to the relation between the

25 spring force and the active spring piston surface, the re-
duction of the spring force caused by the increasing ex-
pansiocn of the spring can be compensated by a reduction of
the active spring piston surface. Thus, it is possible to
generate the same pressures on the closing side of the

30 main piston both at the beginning and at the end of the
reset movement, whereas in the middle part of the closing

movement smaller pressures are ruling.



the active spring piston surface. Thus, it is possible to generate the
sane pressures on the closing side of the 30 main piston both at the

begi nning and at the end of the reset novenent, whereas in the mddle part
of the closing novenment smaller pressures are ruling. 6 Due to the

vari abl e active spring piston surface, the spring cylinder can be

di nensi oned for the volune change required for carrying through the

cl osing novenent, the force requirenent at .the end of the closing novenent
5 mai nl'y i nfl wenct g fdierd el A 0% vkNey ALY Y5 Stk BA:Rhse tafk Surfaces,
As the main piston nust not contribute to the tension of the spring and
the closing pressifeheititfT £ifdi PabFénatsteieedi@rofhehECErasi g v ement
influences theyiBi8apFst ALl ket RE-OREN 8tk NG RIESUREvBhe e COMH L 10
spondi ng di nensi oning of the spring cylinder, the main piston can be

di mensi oned ad€sfdi hgTtbraetsake tBei tefiaf Hy 1Hosénpelrfgerdet basi s of
doubl e-act & ngradhustingn d8ic HLeS e The,adhuisid NG deuireecWabls thys e
smal | er than know " single-acting adjusting devices. In this connection, it
15 can al so b&CPnagt Fteh 0 Asodlreneha Bprieiy thstisiveg spatrihald yexsepar at ed
from the maincROUBLAg:or e hae ki hBC.nAChlY/©13R1HROLPLSLOR Stfiace can,
for exanple, be depend- ent on the position of the main piston or on the
pressure in PHaividlalatpridssend efaibers enidpreysueatpipbbueRees
Preferably, thgeagtiyesfdnd Rkstan §¢’££§L§%£gﬁ%@gﬁr8natt9%@%—f{' on of

t he sprlnf pi ston. Thi's ensures a sinple design, as the spring piston can,
for exanpte, sepyeins dimsgivdninéal aéttvatdonrel eménndeor Vg veain

arrangenents. piscon can be dimensioned according to the same criteria
as those bkeing the basis of double-acting adjusting de-
vices. The adiusting device will thus be smaller than know
single-acting adjusting devices. In this connecticn, it
15 can also be imagined to locate the spring housing spa-
tially separated from the main housing. The size of the
active spring piston surface can, for example, be depend-
ent on the position of the main piston or on the pressure

in individual pressure chambers and pressure pipes.

20
Preferably, the active spring piston surface depends on
the position of the spring piston. This ensures a simple
design, as the spring piston can, for example, serve as
mechanical activation element for valve arrangements.

25

In a preferred embodiment, the spring cylinder has at
least two separately arranged pressure chambers, which are
located at the same side of the spring piston, the number
of the active pressure chambers being variable. By means
30 of a variable number of pressure chambhers the active
spring piston surface can be influenced in a simple man-
ner. At the beginning of and during the largest part of

the closing movement, for example two pressure chambers



25 In a preferred enbodi nent, the spring cylinder has at |east two
separately arranged pressure chanbers, which are |ocated at the sane side
of the spring piston, the nunber of the active pressure chanbers being
vari able. By neans 30 of a variable nunber of pressure chanbers the active
spring piston surface can be influenced in a sinple man- ner. At the

begi nning of and during the |argest part of the closing novenent, for
exanpl e two pressure chambers 7 are presgurised, whereas at the end of the

movenent only ar@ngr95§§§y£@d Cchamher, s §Lp{ﬁa§sé1f{d sgd. th-ghl’h%veltng'ﬁt actiyve
spring piston surface is smaller at the end of the closing novenent than

at the begi nni%®§ BFSERere| Py oveRBRESUsS Sl t Hdtusa lhghestpressure can
be generat ed. s@@mh@c}?fé’@?n ofur e QH”@H&}P@E%@% e ghambers acddd S%m  or ce

agai nst the spring” force can in principle be used to generate ran
or torque ch&rgetrerlsties, 2t edpeseivvenyng The tmmﬁélosgﬁgam@vweenmr essur e

charbers can. (faF exprple, b £ontr obhed. . e A0 pendence.of. the posi ti on

of the main piston. Is particularly preferre at the nu of active
pressure chaw@éﬁsn@mb%@%mnmwl ph@l@b@d@pﬁrﬂs&%mg@hestpbls@wmrw t he

SPring pistonolBuScah s £y e gé%sdu&édt@étgén%r%%h pasLh! ol dihe

spring piston the predeter- nunber ressure c érs i's active. At
the sanme timéorghe gmﬁraqranﬂﬁaﬁseanebeeggedﬂas ddjeustinhgr neftrert ivef or

exanpl e for vgkggs§+gn§ggﬁbef%u%gnvakggs %?y%géjor e%%gkﬁggﬁere used for

relieving individual pressure chafnbers {ank ably, the
adj ust i ngl@levireadhase actdiita glosvalive, of the main piston.

It is particularly preferred that the number of active
pressure chambers of the spring cylinder depends on the
pesition of the spring piston. Thus, it can be ensured

15 that in each position of the spring piston the predeter-
mined number of pressure chambers is active. At the same
time, the spring piston can be used as adjusting member,
for example for valve elements. Such valves can, for exam-
ple be used for relieving individual pressure chambers to

20 a tank.

Preferably, the adjusting device has a ccntrol valve,
which connects the pressure chambers of the spring cylin-
der to the supply pipe, a pressure equalisation of the

25 pressure chambers of the spring cylinder to the supply
pipe being prevented in & first position and released in a
second position. Thus, this control ensures that via the
control pressure a pressure can be generated in the pres-
sure chambers of the spring cylinder, so that the spring

30 piston is deflected against the spring force. If, at a re-
duced control pressure, the valve is moved to the second
position, at least one pressure chamber of the spring cyl-

inder is relieved to the supply pipe, which reduces the



whi ch connects the pressure chanbers of the spring cylin- der to the supply
pi pe, a pressure equalisation of the 25 pressure chanbers of the spring
cylinder to the supply pipe being prevented in a first position and
released in a second position. Thus, this control ensures that via the
control pressure a pressure can be generated in the pres- sure chanbers of
the spring cylinder, so that the spring 30 piston is defl ected against the
spring force. If, at a re- duced control pressure, the valve is noved to

the second pQ&kﬁh@”sp@En&%&ﬁ&xgp%ugﬁg§§ur?nc@@ﬂpQﬂn91 Hq%nSpE'ﬂQ—Cyl
inder is relieved to the Supply pipe, which reduces the - active spring

pi ston surfacé&lapAcehi §1ebnmectiadn ergames éh@nﬂ@@ﬁmeméﬂéﬁp thatmeyrgjages t he

spring piston t%ncmzﬁoltiﬂgl&@rggraqlns\taus AOALOST s the farce; pf o agpring
into the second position. 5 Advantageously, a valve i's arranged in the

connecti on be=ec®RBEnraspredsure chanber of the spring cylinder and the
first presgure chanber of the main cylinder. This valve ensures that a
control pressure applied on the second 10 pressure chanber of the main
cylinder does2agBnaRgeovench a tied viei fst apressen elichdwbernokct hen nedn

cylinder via LhgenPLessule, chamher of oEhe ép%%ﬁqqgcy#ﬂ%@x Lhys, gount eract -

ing a movement of the nmain piston ositron of the valve
i s dependent 6nr§hepr9$%@EﬁwqbambemhefsupplWB{WrnylnﬂdgrflEStSpV@E®®re

e o and B PER Bl Mo 0 L LY S D APl Ao Re Bl T O ey

pressure, and at [ éast one o esdire che the sprlng cyl i nder
bei ng conhéct pdesouthecifidmstr pﬂesgerealn cylinder does not also reach

the first pressure chamber of the main cylinder via the
pressure chamber of the spring cylinder, thus counteract-

ing a movement of the main piston.

15 Preferably, the position of the valve is dependent on the
pressure in the supply pipe, the first pressure chamber of
the main cylinder being relieved on application of a mini-
mum pressure, and at least one of the pressure chambers of
the spring cylinder being connected to the first pressure

20 chamber of the main c¢ylinder in the case of a tco low
pressure., The relief o©f the first pressure chamber ensures
that the main piston can be moved by the control pressure.
The relief usually takes place to a tank. As the valve de-~
pends on the pressure of the supply pipe, a connection of

25 the pressure chamber of the spring cylinder to the first
pressure chamber of the main cylinder autcmatically oc-
Curs, as soon as a pressure drop occurs in the supply
pipe. Thus, the piston is automatically reversed without
requiring an external influence. Thus, a safe closing is

30 also ensured in the case of a breakdown.

Advantagecusly, the second pressure chamber of the main

cylinder can be relieved directly to the tank. Thus, it



20 chanmber of the main cylinder in the case of a too |ow pressure. The
relief of the first pressure chanber ensures that the main piston can be
noved by the control pressure. The relief usually takes place to a tank.
As the valve de- pends on the pressure of the supply pipe, a connection of
25 the pressure chanber of the spring cylinder to the first pressure
chanber of the main cylinder automatically oc- curs, as soon as a pressure
drop occurs in the supply pipe. Thus,_the piston is automatically reversed

Wi thout requidinn@eapr¥tef &l cHH liuenea nThuSy o fafe ¢hoegi 1g, 18,30 al so
ensured in the case of a breakdown. Advantageously, the second pressure
chanber of t h&¥FEPAS, cHTi hieledr tamdsd tiehi eVédowl ¥ ectiepucedt hentank. Thus,

it 9 can be prewented;thal.ihe nai BPLELoORgeLS, St ugle i, Eer,rexamle, an
interimposition, if only a reduced control pressure is available. On the

contrary, theSFEPref PEPSERES FEEtird Bressaretiohanter medsupéstenats t he nmain
piston is 5 revectedat 0o11s: stantding pasition by the Rk gﬁgmwﬁr- It

is particularly preferred that the pressure pipes are ed In walls of
the cylinder. Such an enbodi nent re- sults in a conpact adjusting device

which i s insuseeptiblec 10,10 fiaulLe. asqnoyextarngl, hines haye, to. e
mounted between the spring cylinder and the nmain cylinder. Preferably, the
spring cylindérrhagsedt ihgasktlomd nbr- crétudar vaiwd ashiechoismant anged

bet ween the prgssure,ch r .1.he i yl.i nder. .val ve
prevents a prgs surenequaIﬁég??%ﬁg8§Eﬁé§nd§ﬁ£¢%gg§§ﬁ}ggc gﬁggggbﬁﬁbﬁ#e
spring cyl?ndée, frtlbhe of nheseepressnipeshaabers ke meunkeeved;wéan or der

to reduce thetﬂgtE¥§i§£ré§§hﬂgé%t%gdsgﬁé main cylinder.

Preferably, the spring cylinder has at least cne non-
return valve, which is arranged between the pressure cham-

15 bers c¢f the spring cylinder. Such a valve prevents a pres-
sure equalisation between the pressure chambers of the
spring cylinder, if one of these pressure chambers is re-
lieved, in order tc¢ reduce the active spring piston sur-
face. If a control pressure is applied, this pressure

20 c¢pens the non-return valve, so that all pressure chambers

of the spring cylinder can be pressurised.

Preferabkly, the spring piston is made in two steps. A two-

step embodiment of the spring piston permits a simple re-~
25 alisation of two separate pressure chambers. The sealing

between these pressure chambers then occurs via the spring

piston.

Preferably, the spring piston has several spring piston
30  surfaces, which overlap each other, at least partly, in

the movement direction. In this connection, several seri-

ally arranged and mutually connected pistons can be con-

cerned. The force transmission between the individual part



face. If a control pressure is applied, this pressure 20 opens the
non-return valve, so that all pressure chanbers of the spring cylinder can
be pressurised. Preferably, the spring piston is nade in two steps. A two-
step enbodi nent of the spring piston permts a sinple re- 25 alisation of
two separate pressure chanbers. The seal i ng between these pressure chanbers
then occurs via the spring piston. Preferably, the spring piston has
several spring piston 30 surfaces, whichgoverlap each other, at |east

partly, in theJmvemesh Qém@cﬁl&r@ P ht Rk ShERNALLE) Qg %@»ﬁ%ahaserl- ally
arranged and nutually connected pistons can be con- cerned. The force

transni ssi on Kétw&en the indi vi dual part 10 pistons can take pl ace both
mechani cal ly and hydrauli- cally. Preferably, the main cylinder conprises a
transm ssion 5 el enent that rotates because of the novenent of the main

cyl i nder. For HRESTphF Posk:e ificomyddnien whrhr Fotsatd ngangaiiASpPStons, the

transm ssi gn eheneat tEatNFoiAtablyande axighl o Jmuahly sgoppected, to the

main piston. If the main piston only makes translatory novenents, the
transni ssi on FOLléPEREnt FeBnh ForRuapanpl ein beolmr@adnt o'itdt apbabynareans of

a thread arrapged between, tf}?e tar%@l%mgaeﬂ &l SREN e%”%n&%%atgﬁin pigton. A

revol ving val ve flap can, for exanple, connect rectly {0 such a
transmi ssion erémBAY. MTHELY qaﬁﬂaﬁdﬁﬂlbﬁath%rmﬁﬁnnﬂmﬁb@n géér toanmdin

avoi ded. 15 Itskgopapkisulardy reke tﬂ?x% ékecf r%@%%%ﬁhQﬂl sleqent
conprises an accommodation, which enab et
10 element can, for example, be forced to rotate by means of

a thread arranged between the transmission element and the
main piston. A reveolving valve flap can, for example, be
connected directly to such a transmission element. Thus,
an additional transmission gear can be avoided.

15
It is particularly preferred that the transmission element
comprises an accommodation, which enables a form-fitting
connection to a drive element. The integration of an ac-
commodation in the transmission element permits an easy

20 connection of a spindle of the valve flap to the transmis-
sion element. By means of a standardisation of the accom-
modation, this also makes a mutual exchange of the valve

flaps or the adjusting devices possible.

25 Preferably, the adjusting device comprises a shaft, which
extends throughout the whole adjusting device. The shaft
can be an individual component or be a part of the trans-
mission element. It rotates with the transmission element
or the main piston and can serve as a position indicator

30  and for the control of valves of the adjusting device. It
is also possible, in dependence of the position of the

shaft to control the number of active pressure chambers.



connection to a drive elenent. The integration of an ac- commopdation in the
transm ssion el enment permts an easy 20 connection of a spindle of the
valve flap to the transm s- sion elenment. By neans of a standardi sation of
the accom nodation, this also nmakes a nutual exchange of the valve flaps
or the adjusting devices possible. 25 Preferably, the adjusting device
conprises a shaft, which extends throughout the whol e adjusting device.
The shaft can be an individual conponent;jor _be a part of the trans-

m ssion el eneresklirkobabes mid hbd herkiansplssh o elenent <orethe Lmin

pi ston and can serve_as, a posjtion indicator 30 and for the control of

val ves of the HdiG8eingoeviell Mot P& BESBSHISSI bl e, in dependence of the
position of the shaft to control the nunber of active pressure chanbers.
11 Pressure pipes can be integrated in the shaft, so that ad- ditional

pi pes will notl*hésnBeessariAris Hreigareficnat | Yhprdfedir éd phavlikasthaft is

a multipart Snskhafta Amlitdparheabadhrent ofc the shaft, st aplifigs the
mounting or disnounting of the spring cylinder, which can® only be
di snount ed by "REAR3NEf O hed\AradHiInAe S Thekauser 19 aHé rdequi redcisprdrng

preload. This omakeseaqdind sl of, kBensshaftedn, theaxial pdirectign
particularly favourable, even 18 t hough al so & concentric division is

possi bl e. PreféPabPyrittk Springg Prascadpr Bhbadedesany dpuspiponobftha he
spring pistonsplhus;yitnd sp.ensured that,also in,the, %EQ%%P%P@?'JJ%" t hat

i's, with maxi num expansion, the 15 spring can provide a force. In
pref err edl @nbslPHERAt 21 $her msinseayiiaded vanten Hes mprithdecyl i nder are
arranged on a conmon axis. Thus, on
Preferably, the spring has a prelocad in any position of
the spring piston. Thus, it is ensured that alsc in the

closing position, that is, with maximum expansion, the

15 spring can provide a force.

In a preferred embodiment, the main cylinder and the
spring cylinder are arranged on a common axis. Thus, on
the one side, material can be saved, and on the other side
20 a valve arrangement can favourably be arranged between the
twe cylinders, as here mechanical signals, which reflect
the positions of the two pistons and the valve flap, can

be made accessible in a particularly easy manner.

25 Preferably, at least one of the pressure chambers of the
spring piston comprises a pressure sensor. By means of
such & sensor, a signal can be generated, which c¢an, for
example, be passed on to an overriding safety arrangement,
as soon as an undesired pressure drop occurs.

30
Preferably, the adjusting device has at least one mechani-
cal element that is arranged between the main piston and

the spring piston, axial forces being transmittable be-



the one side, material can be saved, and on the other side 20 a val ve
arrangenent can favourably be arranged between the two cylinders, as here
mechani cal signals, which reflect the positions of the two pistons and the
valve flap, can be nmade accessible in a particularly easy manner. 25
Preferably, at |east one of the pressure chanbers of the spring piston
conprises a pressure sensor. By neans of such a sensor, a signal can be
generated, which can, for exanple, be pagsed on to an overriding safety
arrangement, ta&e$00Rca%a 8N MRS @d PHESSYFendron Recurs. 30 RPreferably,
the adjusting device has at |east one nmechani- cal elenment that is arranged
bet ween the meiSASpi SEBNTARP 1T SPEMRYTpi 6 obhe saEMS dpcEslbeyeg to
transmittabl e e 52opt Weed Lhie MBidcRESHER BAGLd he: SINdiNg 4Bl 8t 00 yia, t he at
| east one mechanical elenment, if the spring is relieved to the stop, and
axi al forces RO BEitAgPtPEMs Mt dblce SBEt WBeRistdid el 1B SPBANANEE t he
spring pistonstirbsthe 8OriMNg diopn Shr eased-t 0,4 he §f,0RuchnAt Hl sy &onnection,
such a mechani - cal el enent can be used independently of the enbodi nent of
the spring cylFPRd&reMeRatcds PaalissdniipHeRpRifRE By dihdars embafibsentactfi ve
Spring pistoncsur E@gﬁn%sc notnoe i abke. s Through fhese rechan cal gl ements,
the force applied on 1t t%e spring piston by the spring can also be
transmitted t#NCPRedfral e pilstion, PiftPhesebhmertiomopi perbebheen a pressure

chanber of th ' | A heg, Li s pr € caC of,,the main
EeBLLAGKYLL RN AN, Ne) LhLSLe PrERs U oo Qgg?féd d

cylinder is leaky, "which relieves the spring. osin or‘atlfeast t he
non- openi A ofheheribngatiatd &y ithet Apslad sorrersircedei frehenthsed dfo

| eakages the main piston, if the connection pipe between a pressure
chamber of the spring cylinder and the first pressure
chamber of the main cylinder is leaky, which relieves the
spring. The closing or at least the non-opening of the
15 wvalve flap is thus also ensured in the case of leakages

inside the adjusting device.

Preferably, the length of the at least ones mechanical ele-
ment is smaller than the proper distance between the main

20 piston and the spring piston. Whereas, during proper op-
eration, nc force transmission is possible through the me-
chanical element from the spring piston to the main pis-
ton, a leakage will reduce the distance between the main
piston and the spring piston, and a mechanical force

25 transmission from the spring piston to the main piston
will take place by means of the mechanical elements. If,
in the normal case, the movement of the spring piston is
transmitted to the main piston by means of a liquid pres-
sure means, the use of the mechanical elements causes a

30 sudden pressure drop inside the pressure chambers of the
spring cylinder. Thus, the mechanical elements improve the

safety of the occurrence of a reset movement.



inside the adjusting device. Preferably, the length of the at |east one
mechani cal ele- nment is smaller than the proper distance between the nmain
20 piston and the spring piston. Wereas, during proper op eration, no
force transm ssion is possible through the nme- chanical elenent fromthe
spring piston to the main pis- ton, a | eakage will reduce the distance
between the main piston and the spring piston, and a nmechanical force 25
transm ssion fromthe spring piston to the main piston wll take place by

neans of the nechanikeal, etefBMSarifcal bhehBf: NOL MBle £LaSE-+t hBL MOVEMENt Of
the spring pistonis transmtted to the main piston by neans of a liquid
pres- sure nean$Porhéduse Bt %%b”#ébﬁéﬁpéaFe@¢£%éﬁt§¥éﬁu§§§ an3e ‘suidden

pressure drop ydisiede the psessupe chanbgrs:el the,sRijingqeyliadesr. Thus,
t he nechanical elenents inprove the safety of the occurrence of a reset

moverment. 13 “PrEfEFaBl §ortife: irgchanigale erepdhtents afr ébsurdivsigmy and
supported 50 hevaxial Ly.di spl aceaplg1hRiEPERi DTS d A 1Rl kgﬂﬁaé\@%é he

mai n cyl i nder and t he spring cylindér. This enables a particularly sinple
enbodi ment of AEENEAFUSE | A BUEEViaEd s -wHerRet highgreiad lcyliradér aatvehe spring

cylinder are -arnapgede OR:A CGUMRRLEXL8a1 HOl Snedde MRl Airstly sgryves as
a guide for the nmechanical elenent, secondly as a sepa- ration between the
pressure chanBérieh Phevept ity dyeisnder chmdothe f ithst spréssusel thdamer of

the main cylinder cndhe; L REESSULG BRAGR: SUPPANL LIS, RUEYEALS. anpressure

equal i sa- tion between the pressure chanber of the spring cylinder and the
first presSur®reRanberrefof Fanpein &kpndesventPr of eralslsyret heuakictani ca

element is flQabhnglywSUP the pressure chamber of the spring cylinder

and the first pressure chamber of the main cylinder.

Preferably, the mechanical element is floatingly sup-

15 ported. Thus, it is moved during the opening movement by
the main piston, causing that a slightly larger force must
be applied on the main piston. In the opposite direction,
the mechanical element 1s then moved by the spring piston.
Thus, a fixing of the mechanical element on one of the

20 pistons can be avoided, so that the number of required

components is kept small.

In a preferred embodiment, the mechaniczl element is fixed
on the spring piston. Thus, it is not necessary for the
25 main piston to provide an additional force during the

opening movement.

Preferably, the mechanical element is arranged eccentri-
cally opposite the spring piston. Thus, it also serves as

30  distortion protection for the spring piston.

Preferably, the mechanical element is made as a cylindri-

cal rod. Such an element is easily manufactured. At the



15 ported. Thus, it is noved during the opening novenent by the main

pi ston, causing that a slightly larger force nmust be applied on the nmain
pi ston. In the opposite direction, the nechanical elenent is then noved by
the spring piston. Thus, a fixing of the nmechanical elenent on one of the
20 pistons can be avoided, so that the nunber of required conponents is
kept small. In a preferred enbodi nent, the nechanical elenent is fixed on
the spring piston. Thus, it is not necesgary-for the 25 main piston to
provi de an addidricorakef otE€ &aHing ti¥e chepRBEAGh TOVEERinenPr gfierabl y, the
mechani cal elﬁgggb i s arranged eccentri - caII% opposite the_spring piston.
Thus, it also EELYEN 3R TR Y (VIR PR 6t BRY i B I {te CYPATAYT pFEt on.
Preferably, the meebaniealsahenenicaisngadengs. arigyd | ndfd nabakakogeiR4ch an
element is easily manufactured. At the 14 sane tine, the sealing of the
nmechani cal el fEREPNCPRE et T ét-ween the main cylinder and the spring
cylinder can be nade with sinple sealing rings. Thus, the manufacturing
remai ns cost effective. 5 In the follow ng, the invention is explained on
the basis of 1Pré&Per Faylerbodi féift S VANESARetT | D Wit ke BPawpdyss

showi ng: 10 Ficg. pke@esehendiifivewsot nacphetersad empodigent,, Hig, 2 a
val ve arrangenent that can be arranged between the main cylinder and the
spring cylindé"°¥i89Fig. 3 an embodi ment of a control valve, Fig. 4 a
hydraulic circuit diagramof a preferred em

10 Fig. 1 a schematic view cf a preferred embodiment,

Fig. 2 a valve arrangement that can be arranged between

the main cylinder and the spring cylinder,
15 Fig. 3 an embodiment of a control valve,

Fig. 4 a hydraulic circuit diagram of a preferred em-

bodiment with the pressure states during the

opening,
20
Fig. 5 the hydraulic circuit diagram with the pressure
states at the beginning of the clcsing movement,
Fig. ¢ the hydraulic circuit diagram with the pressure
25 states at the end of the closing movement,
Fig. 7 an aliternative control of the valve, and
Fig. 8 a hydraulic circult diagram of a preferred em-
30 podiment with a multipart spring piston.

Fig. 1 shows an adjusting device 1 in the form of a rotary

drive. A main cylinder 2 and a spring cylinder 3 are ar-



bodi nent with the pressure states during the opening, 20 Fig. 5 the
hydraulic circuit diagramw th the pressure states at the beginning of the
cl osing novenent, Fig. 6 the hydraulic circuit diagramwth the pressure
25 states at the end of the closing novenment, Fig. 7 an alternative control
of the valve, and Fig. 8 a hydraulic circuit diagramof a preferred em 30
bodinment with a nultipart spring piston. Fig. 1 shows an adjusting device 1
inthe formof a rotary drive. A main cylsinder 2 and a spring cylinder 3
are ar 15 rangede@noa 600BRMLAES ARBACOPALELEEH 11 each ekher at & front
side. Onits q;her frant side, the main cylinder 2 has a nount- 5 ing
flange 4. |nsidé™th&ftlin cylinder 2 is arranged a main piston 5 which is
guided via a non-self-restricting thread 6. Due to this thread 6, the nain

piston 5 rotates, during an axial displacenent. This rotation is
transmitted vita‘for AEPEEtTHY T G185 r ARENTRET ofy BIEifenE Past pemerdis 10

i ssion el enentg? rhekpg i xadide tthe axial c¢i{eeti on,;st husanhging unable to
perform an axi al novenment. For this pur- pose, it is fixed in the axial
direction by Fngr8-onwhi cHIEKE dér stedef nt 82 theqraiss LéyFrRBBICRINAS The
transni ssion ehesrAt 67 bas @n dmrernhebhow 9% n i Lh i3 stBRde so-ihat a
further transnission elenent, for exanple a spindle, can be accommbdated
in a formfit A Faffhed=ia Syt rancamebimotiat i o lGdrionf ép Bxanpheitase made

as a tri- angkea aorectand® ¥ 3 ReXagNssion element 7, the trans-
10 mission element 7 being fixed in the axial direction, thus
being unable to perform an axial movement. For this pur-
pose, it is fixed in the axial direction by a ring 8,

which is screwed into the main cylinder 2.

15 The fransmission element 7 has an inner hollow 9, which is
made so that a further transmission element, for example a
spindle, can be accommodated in a form-fitting manner.
Such an accommodation can, for example, be made as a tri-
angle, a rectangle or & hexagon.

20
On the rotation axis of the main cylinder 2, a shaft 10 is
arranged, which also extends through the spring cylinder 3
and 1s fixed on the transition element 7. Thus, the shaft
10 performs a rotation in dependence of the movement of

25 the main pisteon 5, and can thus be used as a position in-
dicator or for the control of valves of the adjusting de-

vice 1.

The embodiment shown comprises an alternative position in-
30 dicator 11. It is pressed by a spring against an eccentric

surface at the transmission element 7 and thus changes its

radial position in dependence of the rotation of the

transmission element 7.



20 On the rotation axis of the main cylinder 2, a shaft 10 is arranged,

whi ch al so extends through the spring cylinder 3 and is fixed on the
transition element 7. Thus, the shaft 10 perforns a rotation in dependence
of the nmovenent of 25 the main piston 5, and can thus be used as a position
in- dicator or for the control of valves of the adjusting de- vice 1. The
enbodi nent shown conprises an alternative position in- 30 dicator 11. It is
pressed by a spring against an eccentricigsurface at the transm ssion

el ement 7 and thus changes its radial position in dependence of the
rotation of th% transm ssion element 7. 16 The main cylinder 2 conprises a
first pressuré Endfber I "6 ‘a CBPERESHr dsSUFE dHassEre 12wy drnul ar

hol | ows formegcbeat weesnd her ity PicsbAPe5 and fhe Lyhansw ssiopyele 5 ment 7
bel ong to the pressure chanber 12. Via an inlet connection (not shown), a
control pressdPé™Fe Bppreed it meHe markoeyd i Hdbrti® trReshAFetorghifect i on

bei ng connectedntt 0 bheosecand or eseyker&hamigse 12 0f vihe paim oyl i nder 2.
The sane control pressure is also applied to a first pres 10 sure chanber

13 and a secohd"pressnt el tHarfberi4 8f conerospriatgueyl ilfdeprBiedurith are

formed by thetgasgade erbodier neNtnef it he: SPLiNgGRist 8813 «Jhe. 1
pressure chanmbers 13, 14 of the spring cylinder 3 are separated from each
other in a préSstfe- g mnfrerreviriaabaontd eafurtrevapye ¢Blimlenct: shown

in Fig. 1, a phessyhe eaualdisati-qn,can;take; pclpﬁplq_efdr em Lhes fig si-Jy-essure
chanmber 13 to the second pressure chanber of the spring cylinder 3. On the
si de op- 10  sure chamber 13 and a second pressure chamber 14 of the
spring cylinder 3, which are formed by the cascade embodi-
ment of the spring piston 15. The two pressure chambers
13, 14 of the spring cylinder 3 are separated from each
other in a pressure-tight manner. Via a non-return valve
15 16, not shown in Fig. 1, a pressure equalisation can take
place from the first pressure chamber 13 to the second
pressure chamber of the spring cylinder 3. On the side op-
posite the two pressure chambers 13, 14, the force of a
spring 17 is applied on the spring piston 15, the spring
20 17 being formed by an interconnection of spring washers.
The spring 17 is mounted under tension, so that in any po-
sition & certain minimum force is applied on the spring
pisteon 15. In this connection, the spring 17 is guided on
the inside by the spring piston 15 over a part of its
25 length. For the guiding of the other part, a guide pipe 18

is provided, which guides the outside of the spring 17.

The first pressure chamber 19 of the main cylinder 2 is

closed by a cover-shaped wall 20. This wall 20 limits the
30 movement of the main piston 5 and the first pressure cham-

ber 19 of the main cylinder 2. The wall 20 is provided

with an outer thread 26 that engages a mating inner thread



posite the two pressure chanbers 13, 14, the force of a spring 17 is
applied on the spring piston 15, the spring 20 17 being forned by an

i nterconnection of spring washers. The spring 17 is nounted under tension,
so that in any po- sition a certain mninumforce is applied on the spring
pi ston 15. In this connection, the spring 17 is guided on the inside by
the spring piston 15 over a part of its 25 length. For the guiding of the
ot her part, a guide pipe 18 is provided,;swhich guides the outside of the

spring 17. The fizr shephessueg Ghanber, $9,0f the Jmin oylikndeta2nds cl osed
by a cover-shaped wall 20. This wall 20 limts the 30 novenent of the main
pi ston 5 and tiffe H'Fr BRipreskti®clifam ber 19 of the main cylinder 2. The
wall 20 is provided wth an outer thread 26 that engages a mating inner
thread 17 27 of the main cylinder 2. Thus, the wall 20 is retained in the
mai n cyl i nder T2& VRélwal| 22D s wreaivpent hgs?21,2392 thzgughhrlbigh whi ch

5 the shaft 1Qnandnbwe 1otald alrsWORBEEbRALymiBChaN Cale BLR: BN & 24, 25
are guided. In this connection, sealings are provided, which prevent a
pressure | oss™RF§ugh- t e e 19012 - 16 Thiel Freedrdii Cdiorel 6ARBAEBIDATD5 are

fixed on the $poivAgedpi stomM, #ﬁe%@tta@rg?@@g@@ thal Jdoeganecti omwi th a
pres- sure loss in the second pressure chanber 14 of the spring cylinder 3

the spring pi $fon 15 presses them against the nain piston 5 so that the
latter is sufficiently influ 15 enced to at |east retain a valve fl ap,

whi ch can_be con- nected to the transmssion element 7 via a spindle, in
the presefit po&i PEehadical alesentist 26onph ered VEixFsusn thej spring

piston 15 and arranged so that in connection with a pres-
sure loss in the second pressure chamber 14 of the spring
cylinder 3 the spring piston 15 presses them against the
main piston 5, so that the latter is sufficiently influ-

15 enced to at least retain a valve flap, which can be con-
nected to the transmission element 7 via a spindle, in the
present position or to reset it completely. Thus, it is
prevented that in the case of a leakage inside the adjust-
ing device 1, the valve flap moves to an undefined posi-

20 tion. In the embodiment shown, the mechanical elements 24,
25 will transmit no forces between the pistons 5, 15 dur-
ing normal operation, as the pistons 5, 15 are controlled
so that the minimum distance between them is larger than
the length of the mechanical elements 24, 25. However,

25 other emboediments can be imagined, in which the mechanical
elements 24, 25, for example at the end of the normal
closing movement, are used for a force transmission be-

tween the pistons 5, 15.

30 In the shown embodiment, the mechanical elements 24, 25
are fixed on the spring piston 15 by means of retaining
rings 28, 29. However, they can alsc be floatingly sup-

ported, meaning that during the opening they must be moved



prevented that in the case of a | eakage inside the adjust- ing device 1,
the valve flap noves to an undefined posi 20 tion. In the enbodi nent shown,
t he nechanical elenments 24, 25 will transmt no forces between the pistons
5, 15 dur- ing normal operation, as the pistons 5, 15 are controlled so
that the m nimum di stance between themis larger than the length of the
mechani cal el enents 24, 25. However, 25 other enbodi nents can be i nagi ned,
in which the mechanical elenents 24, 25 g¢for exanple at the end of the

normal  cl 0Si ngaROYERRNE he aRLI MSEG Hoor 5a; 058 d rénNsicssic@r bgrityeen the
pistons 5, 15. 30 In_the shown enbodi nent, the mechanical elenents 24, 25
are fixed on tHESPritng PP st Iy CRBaAs b retidl Mg ot Pngscpeesem.

However, they scar.akso be fd-oatdnglsy %@9119?&&% JRANIRG Lhakedurimng the
opening they nust be noved - 18 away fromthe main piston 5 in stead of

fromthe spri F§OPFsPORSAGLE ST AHEE tHeOf ol ofP tiHY mailANPESt dn2™ i ncr eases

somewhat. kn hokhreagesyrsealidgs,ahe r equif edbelween thgq.sesonde pressure
chanber 14 of the spring cylinder 3 and 5 the first préssure chanber 19 of
the main cyli A@&F 2hapfongmpehiawasnel peehlam all elienegpvadedpsoy gif

provided, or ithe bheyontyndmchani-qakegtesent, 24, 25.,i.§ anr anged: eccentri -
cally to the spring piston axis, the spring piston 15 1's at the sane tine

prevent ed froﬁ?ﬁéﬂa??n@?eI%P&qﬂ%spé&§ép 1Rial s a e riswariiehcnf 1t hies shaft 10
inrelation t@:thg. sphd NG %r%%_e%@eﬁaﬁrﬁrg used it caont rtﬁksacé’% ve

arrange- nent. In the shown enbodi nent, t pressure in the first’ pres- 15
sure chanb@r $4sefthherartiimy ¢ ithdepha<erbpsin asildityobeto the

spring piston 15 can be used to control a valve arrange-

ment.

In the shown embodiment, the pressure in the first pres-

15 sure chamber 14 of the spring cylinder 3 drops rapidly be-
cause of the relative incompressibility of the pressure
means, when the mechanical elements 24, 25 rest on the
main piston 5. As, in &ll other situations, the first
pressure chamber 14 of the spring cylinder 3 is pressur-

20 ised, a simple pressure transmitter or pressure switch can
be used to indicate a possible leakage. This can take

place either optically, mechanically or electrically.

Fig. 2 shows a valve arrangement of the kind, which could
25 be arranged between the main cylinder 2 and the spring
cylinder 3. A valve 30 of the wvalve arrangement has a
valve slide 31, which is loaded in the closing direction
by the pressure in the second chamber 12 cof the main cyl-
inder 2 and in the opening direction by a spring, which is
30 not shewn. In the opening position shown, the second pres-
sure chamber 14 of the spring cylinder 3 is connected to
the first pressure chamber 19 of the main cylinder 2, so

that pressure means can flow from the pressure chamber 14



cause of the relative inconpressibility of the pressure neans, when the
mechani cal el enments 24, 25 rest on the min piston 5. As, in all other
situations, the first pressure chanber 14 of the spring cylinder 3 is
pressur 20 ised, a sinple pressure transmtter or pressure switch can be
used to indicate a possible | eakage. This can take place either optically,
mechanically or electrically. Fig. 2 shows a val ve arrangenent of the kind,
whi ch could 25 be arranged between the nmami n_cylinder 2 and the spring
cylinder 3. A:ialovendOpoksthe: valadear nangesentahasa naMal ¥esshhde 34,
which is loaded in the closing direction by the pressure in the second
chanber 12 of ¥W&%min cyl- inder 2 and in the opening direction by a
spring, which is 30 not shown. In the opening position shown, the second
pres- sure chanber 14 of the spring cylinder 3 is connected to the first
pressure chanfef 19~ sF fRe?daih ¥yl hdeh 25 abrandnst hetessura heans can

flow from the ;preessutecchadderonl 4319l Bho Ebﬁs’sprgrﬁse%éru%ec@ﬁﬁgﬁérl% so that
the main piston 5 is noved. A non-return valve , Which is arranged

bet ween a | ow®i5 thReB&ET eCLOHITECT iYon 1332ahtvE R firy $thepréssing Eheger 19

of the main cyliicRdgy 2Zneisr-actinated:hp Ehesclosing di LeGmpLE0Ng byrthe
pressure in the first pressure chanber 19. The non-return valve 32 is
opened by the ™ PAIVEL8FEdeAB1E thét cPRBevabyetixt ivge vies sitadehdl clwsihg

posi tion. 10 Futbelyeas nofis r&f UL c%al ¥e, 16,4 S, provigded, which connects
the first pressure chanber 13 of the spring cylinder 3 and the second

pressure thanber 14 of the spring cylinder to
Further, a non~return valve 16 is provided, which connects

the first pressure chamber 13 of the spring cylinder 3 and
the second pressure chamber 14 of the spring cylinder to
each other. The non-return valve 16 ensures that a pres-
15 sure equalisation con only take place from the first pres-
sure chamber 13 to the second pressure chamber 14 of the

spring cylinder 3, and not in the opposite direction.

Fig. 3 shows a control valve 34, through which a supply

20  pipe 35 is connected to the first pressure chamber 13 of
the spring cylinder 3. In this connection the control
valve 34 is pressurised in the opening direction by the
pressure in the supply pipe 35 and a tappet 36 and in the
closing direction by the pressure in the first pressure

25 chamber 13 and a spring. A spring loaded element 39, which
is provided merely for this purpcse, and which is con-
nected to the spring piston 15, moves the tappet 36 in the
opening direction, as soon as the spring piston 15 has
reached a corresponding position. Hereby the first pres-

30 sure chamber 13 of the spring cylinder 3 is relieved to
the supply pipe 35, so that the active spring piston sur-
face is reduced. It is also possible that the shaft 10 is

made accordingliy, for example in the form of a camshaft,



each ot her.

equal i sation con only take place fromthe first pres- sure chanber 13 to
t he second pressure chanber 14 of the spring cylinder 3, and not in the

The non-return valve 16 ensures that a pres 15 sure

opposite direction. Fig. 3 shows a control valve 34, through which a supply

20 pipe 35 is connected to the first pressure chanber 13 of the spring

cyl i nder 3.

opening direction by the

and in the

In this connection the control valve 34 is pressurised in the

%hdl Wi CH it9ecBRCh AR Rl TR SsBAT ng

pressure in-thegsupply pipe 35 and a tappet 36
clwﬁjsngcdlmeeih@ntrté/ dppressuse ik had ifst vpEessure 25
chanmber 13 and rlng A spring | oaded el enent 39, which 1is EFOVIded
nerely for thi pogge

pPSton 15,

noves the tappely 36nhkR Lh€erMPENHMNGAh-86l 1 Qhcn A5 SO0 i34 he spring piston

15 has reached a corresponding position.
chanber 13 of the spring cylinder 3 is relieved to

that the aetivegspui BEoPS StIQD SMravhacech scheduced, 4t Jrs - al,s0:pPPssi bl e

that the shaft 10 is nade accordingly, for exanple in the formof a
canshaft, 20 SfRG§iZePFvatihgite cappey 86 wreningt efetashpvatitrr t akes

pl ace via onetok b @nﬂﬁ&haﬂﬁ&@nl%lte@%ﬂﬁécgﬂon 2 Q¢ t%%yaefjb@[lh tgrnal or

external nechanical signal. 5 Fi shows the hydraulic Circuit diagram of
%@ Suir "agnt het gheninpy BeeAgushdwmh. biFor

a preferred -

é’ﬁ‘ﬁ@dﬂnﬁ%t £@ e StHt

openi ng, the Iank@htggnnﬁﬁégmellu%f &B%@%Pﬁ%d}&&%m\ﬁ' 66, Lrjs, cd.pr

exanple b
suppl y co%ﬂ

means _of a punp, pressurised b a control pressure via the
ecftF6h B5ESTHES cion thent pekiprlessure the tisswndvartapiesin the

Hereby the first pres 30 sure
the supply pipe 35,

SO

t he

second pressurgansbanberod 2 f ohe aph 0oyl i Nd8e 2y, HRLEPY . L e, [Bid) pi ston

15

20

25

30

5 is displaced to the right in the Figs. 1 and 4.

The control pressure moves the valve 30 to the position
shown in Fig. 4, in which it relieves the first pressure
chamber 19 of the main cylinder 2 to the tank 37. In this
connection, the valve 30 is made with differently sized
activation flaps, so that it can also be moved reliably by
the control pressure, if the closing pressure is still
ruling in the second pressure chamber 14 of the spring

cylinder 3.

Via the control valve 34, the control pressure is also
availabie in the first pressure chamber 13 cof the spring
cylinder 3 and further via the valve 16, the control pres-
sure is available in the second pressure chamber 14 of the
spring cylinder 3. This will move the spring piston 15 up-
wards in the drawing, thus loading the spring 17. In this
connection, the connection of the second pressure chamber
14 of the spring cylinder 3 to the first pressure chamber

19 of the main cylinder 2 is blocked via the valve 30.



5 is displaced to the right in the Figs. 1 and 4. The control pressure
noves the valve 30 to the position 15 shown in Fig. 4, in which it
relieves the first pressure chanber 19 of the main cylinder 2 to the tank
37. In this connection, the valve 30 is made with differently sized
activation flaps, so that it can also be noved reliably by the control
pressure, if the closing pressure is still 20 ruling in the second pressure
chanmber 14 of the spring cylinder 3. Vig the control valve 34, the control

pressure is al0 naval Labl &ohi-dihe ddokat o PHESSYr & Ghabel, 13;0f,tkhe, spring
25 cylinder 3 and further via the valve 16, the control pres sure is
avai | abl e i n tHESdBE0RECHT 5 sUF P atraBerf1an ofnthefergpcieng thg| Faridy- 3. Thi s
wi Il rove the (SphisNgnPRsE ONs 15 iR~y MRLASThE § 935t hus,,L.oadi ng the
spring 17. In thig gonn%ction, tﬁ% cgnnectid%%3g;?%! second %ressure
chanber 30 14 SefFetRésspid ngayltitfderecgndoprhesfia sthagessdrecéhiber 19 of

the main cylinden 2isnblpcked, via theavabie 30..21c Lf, <RgWLhe, cont rol

pressure drops, either to initiate a closing process or because of an
i nterference, PERESEBAMFLath NSt 4 wiFite Bratey ratliimgperTRersuppl yhpi pe 35 is

pres- surel ess,1$9 that, the s8eand pr easyye &quggko%%tgg—bggs%u in 14 of

cylinder 2 is relieved. The pressure in the second pressu chanber

the spring cylfiredefR8 proviesy trhiee B&l ve 80stbnd hdlgosivti sheshewmd as t he
counter-pressure..fromihe suppl ¥ Pi ' 1,.SSi.ng. r the second
pressure cha grsi4 of the sp?ing cyﬁgngéfiﬁ?qaﬁﬁgh Fégioﬁg%%%e%%ed to the
first pres8urecenanbed U3 Wi fiinetvakvesnis, clisueoniécved thetheld rst

pressure Chan@%[ 19 Egnﬁgg%ed to the first pressure chamber 19 of the

main cylinder 2. As the first pressure chamber 13 and the
second pressure chamber 14 of the spring cylinder are
pressurised by the spring 17, a pressure equalisation

15 takes place from here to the first pressure chamber 19 of
the main cylinder 2, and the main piston 5 moves to the

left in the drawing.

If the spring piston 15 reaches a predefined position, the

20 wvalve 34 is moved to the position shown in Fig. 6. This,
for example, takes place via one of the mechanical ele-
ments 24, 25, Hereby, the first pressure chamber 13 of the
spring cylinder 3 is relieved to the pressureless supply
pipe 35. Then, only a small spring piston surface is ac-

25 tive against the spring 17, through which a higher pres-
sure can be transmitted to the main piston 5. The non-
return valve 16 prevents a pressure egualisation from the
second pressure chamber 14 of the spring cylinder 3 to the
first pressure chamber 13 of the spring cylinder 3, which

30 is relieved to the supply pipe 35 via the control valve
34.



main cylinder 2. As the first pressure chanber 13 and the second pressure
chanber 14 of the spring cylinder are pressurised by the spring 17, a
pressure equalisation 15 takes place fromhere to the first pressure
chanmber 19 of the main cylinder 2, and the main piston 5 noves to the

left in the drawing. If the spring piston 15 reaches a predefined position,
the 20 valve 34 is noved to the position shown in Fig. 6. This, for
exanpl e, takes place via one of the nechanical ele- ments 24, 25. Hereby,

the first pressure SH@HQ% él?mpgflftl@@ caquaslg &ylﬂHwe;al%el Soretheved to the
pressurel ess supply ipe 35. Then, only a small spring piston surface is

ac 25 tive agadirAse ?Hel%ﬁWWﬁﬁiI%’L@ﬁr@ﬁ@ﬁSMﬁ$0hlé*ﬁ1@N@Plﬁréspesﬁ?e can be

transmtted tQg %E%s@ﬁﬁrgﬁ&ﬁ&ﬁﬂﬁﬁ1nIBetHano£f%}Hﬂ'Y@JVﬁllﬁ preyvents a
pressure equalisation fromt second pressure chamber 14 of the sprlng

cylinder 3 tolthk&esfirstfpresses sehanmbermds: of? tdfe tesr mﬁgncwlmréfrr

which 30 ig religveg.t u [ c 34, 22
Fig.7 shows a S|npll? Qﬁhgngrggl¥hg Ege§§$%%a§%n§$hgﬂbggp OQTE noved by

the pressure Ci°Phe Supplal i p@ 35 nayad nsy Qb%ﬂﬁﬂﬂ¥§93§8lﬂ@@ot¢h¥[ﬂﬁﬂ tion,
[n which it Iesrhbeves, thedd st cBEﬁééngu?QSE{@:%rndlg r3hsbhe Rl eylinder 5

2 to the tank 37 the pressure 1n the sup dr ops, the val ve
30 i s noved by4thé e iy i38 imlénthe poto shitd of,rsitn pwkisehréet cloorirect s the

second pressurg chamhen. 4 of) (Lhe,SPEL NG, Y1 Ider 3,0 the filst g essure

chanber 19 of the nmain cylinder |s enbodi nent, the val ve 30 10
connects, 1¥n p?@ﬂ?@t%aam19681um9h}aﬂheosebond pressegcend pressure

chamber 14 of the spring cylinder 3 to the first pressure

chamber 19 of the main cylinder 2.

In Fig. 8 the spring piston 15 is made as a multipart pis-
15 ton, that is, in the movement direction the two spring
piston surfaces overlap each other partly. This also forms
TtWwo pressure chambers 13, 14, the first pressure chamber
13 being relieved via the valve 34 to the control pipe 35
from a certain position of the spring piston 15.
20
In the embodiment shown, surplus pressure means from the
second pressure chamber 12 of the main cylinder 2 and from
the first pressure chamber 13 of the spring cylinder are
returned to the supply pipe 35 of the adiusting device 1
25 during closing. If, in this connection, a residual pres-
sure is available in the supply pipe 35 of the adjusting
device 1, this pressure may under certain circumstances
counteract the movement of the main piston 5, so that the
main piston 5 and thus also the wvalve flap are stuck in an
30  intermediate position. As usually an increased force is
required to covercome the static friction, and as the
spring cylinder 3 according te the invention transmits

less force in intermediate positions as in the end posi-



chanber 14 of the spring cylinder 3 to the first pressure chanber 19 of
the main cylinder 2. In Fig. 8 the spring piston 15 is nade as a nultipart
pis- 15 ton, that is, in the novenment direction the two spring piston
surfaces overlap each other partly. This also forns two pressure chanbers
13, 14, the first pressure chanber 13 being relieved via the valve 34 to
the control pipe 35 froma certain position of the spring piston 15. 20 In
t he embodi nent shown, surplus pressure nmeans_fromthe second pressure
chanber 12 of ihesmakneeydiddel, 2 and B&Qg ik NG, fd 1Stk BRESFULE, Chamher 13
of the spring cylinder are returned to the supply pipe 35 of %he adj usting
device 1 25 dﬁﬁﬁﬁgté?o§$$ﬁﬁ nevenian tt Rifts teennett iomtoa Peskdual Lpres- sure
s availabl e iubhe:Supplyc AlpRA5 197 sthesadiusting odevi¢g dnslhis
pressure may under certain circunstances counhteract the novenent of the
mai n pi ston 5C°2§6/t hat etHere maintlpiablencboaied t Hus akdoct hervadeesdft ap are
stuck in ap 3Q hnper pRdi Al e DOSIHLION, A%, ysupldy, ,ns'qurlﬁgsggeé Ge 1s
required to overcone the static friction, and as the pring cylinder 3
accordi ng to fRenbniedriore tasmeent peeshbess tlomdeid A2 nferhediate gositions
as in the endipast 23.ndi@N% ol YLUE ppPress & duaR.i A3thEsysi tuation may
cause that the reset novement of the narn pi st on i's no [onger

conpl etel y perboinedeylindar i3 arequicrledia at sordssurtilesscaseprh cpiarsure a
reliable closing, the, val ar., enen o b nged _sg.t hat,, during

cl osi ng, surpﬁusopres%uréyﬁﬁggﬁgggrgﬁ1%ﬂgogggbﬁ F%?gsgggg g%a é?“iz of the
mai n cyl - 1P ndedi2sahek fdcomashd .first pressure chanmber 13 of the

For the same reason, the valve flap may remain in a half-
open position, if, during opening, the control pressure
drops. This may be prevented in that the wvalve arrangement
15 is changed so that the second pressure chamber 12 of the
main cylinder 2 is not pressurised until the spring pistoen

15 has lcaded the spring stack 17 completely.



spring cylinder 3 are led via a pressureless return pipe into a tank 33
instead of into the supply pipe 35 of the 10 adjusting device 1. For the
sanme reason, the valve flap may remain in a half- open position, if, during
opening, the control pressure drops. This may be prevented in that the

val ve arrangenent 15 is changed so that the second pressure chanber 12 of
the main cylinder 2 is not pressurised until the spring piston 15 has

| oaded the spring stack 17 conpletely._ 24, Patent clains 1. Adjusting
device conprising a main cylinder with a 5 main piston and a spring
cylinder with a spring pis- ton, the main piston being pressure activated
in both noverment directions and t h8aspri nglpitst on being acti- vated in one
direction by the pressure of a spring and in the opposite direction by an
operating pres 10 sure, a pressure chanmber of the spring cylinder being
connect abl e wilt-h aAﬁﬁﬁsti@®e§®UKéfGhmm@ésioﬁ ¢ ez jmaiqy L igyleirndéchand a

second pressure chagber, plcdhe MBI < Gyl Ender . bel ng, connected, Lo, a, suppl y

pi pe, character- ise at the active Spring piston surface
variable. 2. AdjustiPng d@wnm@xaaaoﬁdmngeuogC¢E@$nmpacmanaetedlsedbOMn t hat

the active spring f e h osi.tion he pring
piston (15). 20 3. ngéﬁ%%?ﬁ&%ec\%%ggaggérgge : Plrp }lSt% }1 ar ac-
terised in that theaSPdln@ Q@dldﬂﬁethEh hasth@ @mﬁﬁﬁuretwd separam@ly

arranged pressure QHQ”Pﬁréhéjéépo%ike direction by an operating pres-

10 sure, a pressure chamber c¢f the spring cylinder being
connectable with a first pressure chamber of the main
cylinder and a second pressure chamber of the main
cylinder being connected tc a supply pipe, character-
ised in that the active spring piston surface is

i5 variable.

2, Adjusting device according to claim 1, characterised
in that the active spring piston surface depends on
the pesition of the spring piston {153).
20
3. Adjusting device according to claim 1 or 2, charac-
terised in that the spring cylinder {3) has at least
two separately arranged pressure chambers (13, 14),
which are located at the same side of the spring pis-
25 ton (15), the number of the active pressure chambers

{13, 14} being wvariable.

4, Adjusting device according to one of the claims 1 to
3, characterised in that the number of active pres-
30 sure champers (13, 14} of the spring cylinder (3) de-
pends con the position of the spring piston (15).



which are located at the same side of the spring p
nunber of the active pressure chanbers (13, 14) b
Adj usting device according to one of the clains 1

that the nunber of active pres- 30 sure chanbers (
cylinder (3) de pends on the position of the sprin
Adj usting device according to one of the clains 1

that the adjusting device has a control yal ve (34

pressure chams berg4(13¢;14)qad0 dhe SUpRl Y PLpe L3
equal i sation of the pressure chanbers (13, "14) to

is 25 ton (15), the
eing variable. 4.

to 3, characterised in
13, 14) of the spring

g piston (15). 25 5.
to 4, characterised in
), which connects the
85 @RPLeISHEET St

the supply pipe(35)

being prevented in‘“ FRRSECHOBITIDAN dRdtr Eheas@il st skecénd pesizion. 6.
Adj usting device acearding,io,oneaf, the 6l abps. 40y 10 .2556haracleri sed

in that a valve (30) is arranged in the connection between a pressure

chanber (13, 14) oferghéldprlhg teyltihsdenprpdy miek t

hed if,i esorgeessare cham

ber (19) 'of, the’ maig,eylindes, (2) 115, -dLusting. davice asgording 1o one

of the clains 1 to 6, characterise at the p

osition'o he val ve

(30) is dependent 6nrPhg prlessiirle Hednphersupptyd piiper {i35), pphetfdn st

pressure chanmber (19) beingLelieved. on Zggé%ﬁéﬁA

and at | east 20 one of the pressure cha

cylinder (3) being connected to the first pressure

mai n cylinder 42) ip-the;case af . a tao.lo essu

device according to dne o &fﬁ% ¢l aiis % to&vgE e
10 5, characterised in that a valve

the connection between a pressure

on of a m ni num pressure,

.

14) of the spring
chanber (19) of the

'3% t%% glaégguft%gg
{30) is arranged in

chamber (13, 14) of

the spring cylinder (3} and the first pressure cham-

ber (1%) of the main cylinder (2.

15 7. Adijusting device according to one

0of the claims 1 to

6, characterised in that the position of the valve

(3C) is dependent on the pressure

in the supply pipe

(35), the first pressure chamber (19) being relieved

on application of a minimum pressure, and at least

20 cene of the pressure chambers (13,

14} of the spring

cylinder (3} being connected to the first pressure

chamber (19} of the main cylinder

a too iow pressure.

(2} in the case of

25 8. Adjusting device according to one of the claims 1 to
7, characterised in that the second pressure chamber
(12) of the main cylinder (2) can be relieved di-
rectly to the tank (37).

30 9. Adijusting device according to one of the claims 1 to

8, characterised in that the pressure pipes are ar-

ranged in walls ©of the cylinder.



7, characterised in that the second pressure chanber (12) of the main
cylinder (2) can be relieved di- rectly to the tank (37). 30 9. Adjusting
device according to one of the clains 1 to 8, characterised in that the
pressure pipes are ar- ranged in walls of the cylinder. 26 10. Adjusting
device according to one of the clains 1 to 9, characterised in that the
spring cylinder (3) has at |east one non-return valve (16) that is
arranged between the pressure chanbers (13, _14). 5 11. Adjusting device

according to qne Oﬁxdtjtl@t?kg?"cﬁ@v ikd t%c(g%%glﬁgdjiéc&?é | siedien L ha the, spring

piston (15) is nade’in two steps usting device according to one
of the clains 1 to?%: 19haeh@wgmmaad sed thatt hat tieispraivigngest of) (1159 has

several spring piston syt ages. i ch oyerlap enely gthler, gt Least part!y.

in the novenent direction. 15 13. usting device accor |ng ne of the
claims 1 to 12, cbatae@erﬂ§e¢mamsmmatChhebﬂawn (X3l ildder (2) com prises a
transm ssign elenent (7) that rotates be- cause of the novenent of the main
cylinder (5). 20 14. Adjusting device according to one of the clains 1 to
13, characterilded ﬁdjuhainqPﬂﬁﬂﬂG@nﬁnbssﬂmnget@nnnicﬁitﬁeCOMpimses amn

accommodati on, whigh e |l e rm, fi ng.connectign | ve_ el enent .
25 15. Adjustlng de@fcgﬁgﬁ%éﬁé}lgg t o oﬁ%g%fg?%e P AT T ?o (g5! e
characterised in thatlet he wd}us&@mg device com prises a shaft (10), which

ext ends throughout the

10 12. Adjusting device according to one of the claims 1 tc
10, characterised in that the spring piston (15) has
several spring piston surfaces, which overlap each

cther, at least partly, in the movement direction.

15 13. Adjusting device according to one of the claims 1 to
12, characterised in that the main cylinder (2) com-
prises a transmission element (7) that rotates be-

cause of the movement of the main cylinder (5).

20 14. Adjusting device according to one of the claims 1 to
13, characterised in that the transmission element
(7} comprises an accommodation, which enables a form-

fitting connection to a drive element.

25 15. Adjusting device according to one of the claims 1 to
14, characterised in that the adjusting device com-
prises a shaft (10}, which extends throughout the

whole adjusting device (1).

30 l6. Adjusting device according to claim 15, characterised

in that the shaft (10) is a multipart shaft,



whol € adjusting device (1). 30 16. Adjusting device according to claim 15,
characterised in that the shaft (10) is a multipart shaft. 27 17.

Adj usting device according to one of the clains 1 to 16 characterised in
that the spring (17) has a pre- load in any position of the spring piston
(15). 5 18. Adjusting device according to one of the claims 1 to 17,
characterised in that the main cylinder (2) and the spring cylinder (3)
are arranged on a conmmon axis. 10 19._ Adjusting device according to one of

the claims 1 tyo, 1%@3%@@5ﬁ§t§é$f%gjééE H?ﬁhganlgﬁétof”E%e cl%hﬁspﬁe§o sure

chanbers (13, 14) of "the spring piston com prises a pressure sensor.
15 20. Adjusting de\di €ezarpareiciddriry thaetoktingetong hel 7or éasambbeesof cl ai m

1, characterised inthat,the, qﬂ&yﬁgb ofd%KECQppﬁﬁ%%£u¥§§§t6 ne nechani cal
et [

el ement (24, 25) that iIs arrange ween the pi ston "and the
spring piston (15), axial forces being transnlttable 20 betmeen the main

pi ston (5) zand « he i | )~ vla t 0 hanj ca
el enent (22 qf%) Aﬁ?&%ﬁ@n p?%ﬂgx?%%%mFélﬁgIP§V§g ﬁhe gﬁggﬁga%dkgaX|a
forces not being t Adns rh et abt e irstdvden thhe haennaplsndnn@éy aﬁd ghe spring

piston (15), if th p 5 r e h tqp.. 21. Adjusting
devi ce accordi ng tgh%I%FPQ%% Qé%%%%cte??sggg QIE %ﬁﬁ §%%1gﬁmPﬁnof t he at
| east one nechani cakisel ement (24, 25) is snaller t han the proper distance

30 between the main piston (5) and the spring piston

10 19. Adjusting device according to one of the claims 1 to
18, characterised in that at least one of the pres-
sure chambers (13, 14) of the spring pisten (3} com-

prises a pressure sensor.

15 20. Adjusting device, particularly according to the pre-
amble of claim 1, characterised in that the adjusting
device has at least one mechanical element (24, 25)
that is arranged between the main piston (5) and the
spring piston (15}, axial forces being transmittable

20 between the main piston (5) and the spring piston
(15) via the at least one mechanical element (24,
25), 1f the spring (17) is relieved to the stop, and
axial forces not being transmittable between the main
piston (5) and the spring piston (15}, if the spring

25 (17) is stressed to the stop.

21. Adjusting device according to claim 20, characterised
in that the length of the at least one mechanical
element (24, 25) is smaller than the proper distance

30 between the main piston {5) and the spring piston

{15} .



(15). 28 22. Adjusting device according to one of the clains 20 or 21,
characterised in that the nechanical elenent (24, 25) is pressure-tight
and supported to be axially displaceable in openings in the cover (20)
between 5 the main cylinder (2) and the spring cylinder (3). 23. Adjusting
device according to one of the clains 20 or 22, characterised in that the
mechani cal elenment (24, 25) is floatingly supported. 10 24. Adjusting

devi ce according to one of the clainms 20,qr _22, characterised in that the

nechani cal el@ﬂpntAﬁ%ﬂstlgé)dééﬁéé)gﬁédgﬁlhaetépéﬁ@g1@|§;O@l%l%é 239025
Adj usting device according to one of the clains 24, characterised in

t hat the nechanlcaﬁleléhéﬁ@c¥§ﬂp&a?5¥1ﬁ@aﬁr#hﬁg@ﬁﬂéﬁ@éﬁﬂrﬁéampytop%%5|te
the spring pistony615) s 20c 26, Adjysti @gdds;{fggﬁam £q Od'bragawam(ﬁg‘lof t he

claims 20 or 25, characterised in that the el ement 25) is
made as a Cy||ndr|@appﬂ@geable in openings in the cover {20} between

5 the main cylinder (2} and the spring cylinder (3).

23. Adjusting device according to one of the claims 20 or
22, characterised in that the mechanical element (24,
25) 1is flcatingly supported.
10
24. Adjusting device according to one of the claims 20 or
22, characterised in that the mechanical element (24,

25) is fixed on the spring piston (15).

15 25. Adjusting device according to one of the claims 20 or
24, characterised in that the mechanical element (24,
25} 1s arranged eccentrically copposite the spring

piston (15).

20 26. Adjusting device according to one of the claims 20 or
25, characterised in that the mechanical element (24,

25} is made as a cylindrical rod.



