- 1 - Adjusting device The invention concerns an adjusting device
conprising a main cylinder with a main piston and a spring cylinder 5 with
a spring piston, 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 main cylinder being con- nected to a supply pipe. Such

adj usting devices are, for exanpl e:ifsdd fole¥tEvat - 15 ing val ve flaps.
They usually conprise a hydraulically acting cylinder, which is arranged
in a housing, the pis- ton rod enmerging through an opening in one end of
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cylinder rod. Another possibility is pro 25 vid e use of a toothed
rod with a cofféidpshaing? Prhidbaecthencenversimiessiizehef| pnearimmvasitent to
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di stingui sh between doubl e-acting and single-acting  ad- Jjusting devices.
Doubl e- act i ngPEAFGYTE ngndtRdcesd &re epning rafliadion &etino peesstrablF pes,

the val verpl ap;@ReRi Agrs NS A.GENLEQLL L ESAUNE. LS :aPRLIedalo a.did st

pressure
,f} second pressure chamber of the main cylinder being con-

nected to a supply pipe.

Such adijusting 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 toc a rotary

movement then typically occurring outside the housing.

We distinguish between double-acting and single-~acting ad-
30 justing devices. Double-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 10 spring, which ensures thé reset novenent of the piston in
case of a redL?c,etCi%lﬁ BESERRT R dmtBl SRE<8uREt 1mhi & et ire dexdgant ake t hat
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control pipe, a reset novenent of the piston can take place. In connection
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the systenr Hiweveér relipele acid védrncal €6 beecomvoliled.in the opposite
manner, 20 so that it closes when a control pressure is applied. The
dlnen5|on|ng of the spring takes place on the basis of t the required
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force during reduehbng,spLing ﬁgﬁe%' gaf?f&f@ngo %er%%e BOL. §X g{g cup

springs or coil springs are as springs, gy are“suspended be-
t ween one of FﬁéeéibYoﬁh@iQﬂ&iﬂﬂﬂjpwhesggere@@nmﬁlngmed@rob ofhe housi ng.
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wj case 0of 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 opposite manner,

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

The dimensioning of the spring takes place on the basis of
‘) the required closing force, both losses in the springs and
the slackening of 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 piston sides and the corresponding end of
the housing. Also the use of wvarious kinds of gas springs
is known.
30
One 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 sadvantage of single-acting adjusting devices wwth 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 control pressure, the |arger
cross-section will also increase the totdl tension in the housing, meaning
that the housifg® W&t Bendprieblss ored e & lBe. nBneaddbusinall FoThesmeatises
that single-acti "@r&%ﬁéﬁ 'éc@gbgﬁé(h?%ftl{ee%'ﬂrriﬂg 7B Eo SPALS, tﬁ&%edez-liﬁgg- actlng

adj usting devices wt same gue Or the sane l1ft force.

results in hi gherProiEmiefadyurnngnarckaa adspbet coostsl Fuassvere, théchar ger
di - nmensions aje &@&&1%%%?{ ng+§ag¥§ﬁ%9%§8H§ E@fSP%Pefﬁéé¥%0¥ wW,Lh_the use
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than it is usually the case sf%g -acting
main piston is noved to the opening position in that a control pressure is
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time, the contro pressure
f“} . more space than double-acting adjusting devices with the
o same torque or the same 1lift 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 185 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 to the opening position in that a
control pressure is applied on a first pressure chamber of
the main cylinder. At the same time, the control pressure
30 is applied on a pressure chamber of the spring cylinder,
so 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 appliied 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 pressure drop causes a hydraulic fransfer of the spring force to
the main pi st dFe°Affs PrESEPARSITEET difo8F 'PRePEPFPWS fOE®ermRy bB8ur,
meani ng, for examblecyiRabed ShQS1Lrs3RMENGrebensL Nuital 28 susede WAL
causes a nore conpact enbodi 10 nent. The hydraulic transfer also reduces
the oscillati o¥+indei-n&fi bR of 1 t3He Padicastenghaevs el ddet HelRydyalint c
fluid serves ag.dapping. 1ERsO 9024120 AL r800Use anciadiistd pg <dexi ¢g, 1n
which a 15 spring cylinder is | ocated outside t he 'mai n cylinder. The
spring cyl Pndéroviest presbressesiny advd téont r hipresxmur ehatwhi eheapspe
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mechanically transferred to mai n piston, a transm ssion o e spring
force not beiddge 2@ipr pdbted: Thut.he kaenamaddusting tdeviseed ngt Reradj ust i ng

force, whi ch ooy geagLalgd.bynd NeIPLLAA,aRd Le.SuPnased Lo goyg the main

pi ston back to the closing position, Is Fedliced wi t h i ncr a5|%g rel ease
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,W} inclination of the adjusting device, as the hydraulic

fluid serves as damping.

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

15  spring cylinder is located outside the main ¢ylinder., The
spring cylinder is prestressed by the control pressure,
which also activates the main cylinder. During a pressure
drop, the spring force is mechanically transferred tc 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 c¢losing position to ensure
a reliable fit of the closed valve flap. For this purpoese,
30 an additional force is reguired at the end of the closing
movement. The spring is dimensioned in accordance with the
force, which is regquired for a safe closing ¢f the valve

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



areliable fit of the closed valve flap. For this purpose, 30 an additional
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 novenent a simlarly large force
is often required as for the safe hol ding®at"the end of the novenent, as
initially the §&#%%i@¥ssscitiah oFe¥ he latdd lageandhagsnad ve 9 @yewdd-to be
over come. Dur i fighd Nthed augeshoPast: 0f 412.<Clhasi-ag. 0y R .1 iweYEhy Only 2

10 small force is required. Thus, in a |large novenent area, the known

adj usti ng devi Eeseai®e dvéRdi ABRSE®Nned, which causes an additional wei ght
and further basically in- creases the risk of overloading the piston rod or
a spin- dle of the valve flap. 15 The invention is based on the task of
maki ng a siSngl&t Ha ihegladjiost photidevicce thowreerthit cd entni Wty daradj usti ng
device as ment;onadl Jn oRen! BLLOMIGH AN co,2QnthL gL 33k 5, palved. ] g,k hat
the active spring piston sur- face 1s variable. the ¢l sing pressure,
whi ch can be gehertet egvbyenhe aspiniitg sdilst 6he ebatespondsitca kifethel ation
pet ween e 25 SPHINGLORGE NG, LhHe AGLLVRSBLT BY. PLSION syl ace, Lhe I e-
duction of the spring For e cause Eﬁ§ e I'ncreasing ex- pansﬁon of the
spring can be tomngperisatet by Bhe eductingnmofrement, however, only a

10 small force is reqguired. Thus, in a large movement area,
yh) the known adjusting devices are overdimensioned, which
causes an additional weight and further basically in-
creases the risk of overloading the piston rod or a spin-
dle of the valve flap.
15
The invention is based on the task of making a single-

acting adjusting device more efficient.

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

face is wvariable.

') As the cleosing 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-
pansion 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 mainly influencing the relation of the @ctfve spring pis- ton surfaces.
As the main pilStotomise Wotidor rddfdve sprirtieriensi gmrdRcehetspring and
the closing pressuyiehekpge » VAl hable hst Bgegnd, Ofrihe slasi by, fpyenment
influences the mai'n piston Iike the operating pressure at a corre 10
spondi ng di nedsianiteg 6Pt prrpimicndgheyhivhdehse ¢hesirai movginstnon thd be

di mensi oned a [ r [ t ho el basi s of
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fromthe main housing. The ‘s7 ze of the" active spring plsfon surface can,
for exanple, Bdedépendonent ©Ore tdperipgsktiiobhefcldwe nmiprepsstonbeinon the
pressure in ldiyLayal prassure chamher s, and, Pressure PiResuAl.o
Preferably, the active spring pi'ston surface pends on e p05|?|on of

t he spring pi ghenraThi siensurlesken thenpberatdiesg giesasiehetspr caogrgt st on can,
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ar r angenent s. Imensionifg &% theé spring cylinder, e maln

-f) piston can be dimensioned according to the same criteria
as those being the basis of double-acting adjusting de-
vices. The adjusting device will thus be smaller than know
single—acting adjusting devices. In this connection, it

15 can alsc 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 & 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 chambers 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 ment, 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 chanbers 7 are pressurised, whereas at the end of the

novenent only one pressure chanber is préssurised. Thus, the active
spring piston Stff SUEiSRAr | BReZRa e dR¢ 6Pt AE BRDIIHETeRSy 8ReHHt t han

at the beginni 8ge airdNi@ ¢l BBLAL FOVE MR suS9sagt Matud, highel-tRressure can
be generated. An increase of the nunber of pressure chanbers acting
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chanbers can, for exanple, be controlled i'n de- 10 pendence of the position

of the mairm pi%tdn.2 MohsrparesTilariap pretienpedtehatAn Heaneaser o6f active
pressure chanbgss ﬂﬁmﬂéqeo§pﬁké§%&%@'d%%ﬂ%gqgﬁ§?g§n&"%éiﬁ%stPQ%ht%89%9% t he

spring piston. Thus, it can be ensure I n"each position o he
spring piston fMecpreageter prmaed nithersedf tpr esser et harsors fogcacvrve. At

the same tinmg,,the $PLLOGLR) S sc,f"}e%%e%%%?gf. afl) Ust ﬂ*%r%b%ai}réor

exanpl e for valve el ements. Such val ves can, exam ple be used for
relieving indi®ishmirepcbsnbees chranbdics: eaamlea pankentPrafledabhydet he

adeSting1@eVi§éth?%eao%ogﬂéOgoégﬂfgﬁ of the main piston.

R“) It is particularly preferred that the number of active
pressure chambers of the spring cylinder depends on the
position 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-
rle be used for relieving individual pressure chambers to

20 a tank.

Preferably, the adjusting device has a control valve,
'} which connects the pressure chambers of the spring cylin-

der to the supply pipe, a pressure egualisation of the

25 pressure chambers 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 chambers of the spring cylinder, sc that the spring

30 piston is deflected against the spring force. If, at a re-
duced contrcl 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 pipe, 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 gressure, the valve is noved to
the second positjon, at |east one preSsufe Thanber of the spring cyl-

i nder is reli &/&d- % SR 2guppf DI P& LAMSI-cAPr BELE eCRHER108 &cPFVe spring

pi ston surfaceshddldi $16RBAECLADN, o iy iR @H@f‘gﬁﬁincﬁpﬁi@:@n that ngpgages the
spring piston can nove the control valve against the force of a spring

into the secortf peditticdnvabvadiemitededtis! Forae vaf ve S idgr dngedtha t he
connection be-sdWegN RsRPEessuUre chanmber of the spring cylinder and the
first pressure chanber of the main cylinder. This valve ensures that a
control préssure applied on the second 10 pressure chamber of the main

cylinder does Nota-Al3QoLeagH athe dd 1ist aQ&Eﬁ?é‘&eir?hfrf@ ornPleckRERMBLD
cylinder via the pressure chanber of the spfing cylinder, thus counteract-
i Nng a novenenttwsfen lFe PHaEALpE stiobers ofr gher abt ing tdiel ipgisint koA dhet he val ve
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chanmber of the main cylinder being relieve n application of a mni- nmum
pressure, and stsureasthanez ofonthe lpresseneechapberd @f theheespniing cyl i nder

bei ng ConQQCt%ﬂx&%u&gecggﬁﬁérQ&F%§ﬂ!%ﬁin cylinder does not also reach

fm) the first pressure chamber of the main cylinder via the
A bressure 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 heing connected to the first pressurs

20 chamber of the main cylinder in the case of a too low
pressure. The relief of 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 automatically oc-
curs, as soon as a pressure drop occurs in the supply
pipe. Thus, the piston is automatically reversed withcut
regquiring an external influence. Thus, a safe closing is

30 also ensured in the case of a breakdown.

Advantageously, the second pressure chamber of the main

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



20 chanber' of the main cylinder in the case of a too | ow pressure.
relief of the first pressure chanber ensures

The
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 t hout
ensured in the“eas

requiring an external i nfl uence. 9Thos, a safe closing is 30 al so
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to reduce the active spri

15

20

25

30

the sprlng cyllnder and the main cylinder.

Preferably, the spring c¢ylinder has at least one non-
return valve, which is arranged bhetween the pressure cham-
bers of the spring cylinder. Such a valve prevents a pres-
sure egqualisation between the pressure chambers of the
spring cylinder, if one of these pressure chambers is re-
lieved, in order to reduce the active spring piston sur-
face. If a control pressure is applied, this pressure
opens the non-return valve, sc¢ that all pressure chambers

of the spring cylinder can be pressurised.

Preferably, the spring piston is made in two steps. A two-
step embodiment of the spring piston permits a simple re-
alisation of two separate pressure chambers. The sealing
between these pressure chambers then cccurs via the spring

piston.

Preferably, the spring piston has several spring piston
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 hetween the individual part

t he
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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, which overlap each other, at |east
partly, in the movement direction. In thi% connection, several seri- ally
arranged and nEtSEITY CEEnhéke el pFRtiond: dmshBaieahly cerhd drpvd ifor ce
transm ssion bgtween the individual part 10 pistons can take place both
mechani cal ly and hydrauli- cally. Preferably, the main cylinder conprises a
transm ssion 5 el ement that rotates because of the novenment of the main

cylinder. For @f@f@ﬂgﬁi@gsgheiﬂafﬁﬁg§¥§€?g} WERP roLating.. mi;npigtons, the
ly a axi af I

transm ssion el enent 1S unrotatab n y novabl'y connected to the

mai n pi stof. |¢leatmabat pPsebes drcpurekes thansbatoeyt movémenteint he
transm ssion 10, el.gaent pgan.,for, | €,;,b8 RQES?QoﬁO rq}g&gaggngpans of
&f and"the

a thread arranged between the transm ssion enen mai N piston. A
revol vi ng val veaf1 gpstans, f bhe elaarplng,ssien edanent eds dimedtdhyphbily such a

transm ssion el.emgnt,. ,Thus;, 20,addid] Q akﬁgrﬁgﬁﬁi§§£8919%%!€%%” ¥n
avoided. 15 It 1s particu a¥|y preferred that e ¥ransm ssi on el enent
conpri ses an agicormmdat iyonakehi therenatticey aofemamtst tilng transmission

i0 element can, for example, be forced to rotate by means of
w} a thread arranged between the transmission element and the

main piston. A revolving 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 accormodation, which enables a form-fitting
connection to & 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

J flaps or the adjusting devices possible,

25 Preferably, the adjusting device comprises a shaft, which
extends throughout the whole adjusting device. The shaft
can ke 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 positicn of the

shaft to control the number of active pressure chambers.



connection to a drive elenent. The integration of an ac- comopdation 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 or be a part of the trans-
mssion elenent. It rotates with the transhi ssion element or the main

pi ston and canFi@¥FaPi®efositibn idiwated 30 Anhd frftthexcdhrtokdof

val ves of the agdiustdingdevi 611140t 1% 3SR RA$SI bl e, in dependence of the
position of the shaftgjtlg cont rol ?%e nunber o?§éctive pressure chanbers. -

11 Pressure pipes can be integrated in the shaft, so that ad- ditional

pi pes wi Il not;be hecessany 1t LS icuykacl r red that .the shaft is
a nultipart 5 shaf'f‘]cf%1 A rmf(?irp%rff %%gcﬁ%ﬁtg%o%éh?hg%%%ﬁs $i %ﬁlll}tflg%gpt he
mount i ng or® di $kwiint iZnguéft iphet sprparineyltd wdethewhhefit caimpldrfliysbéhe

di smounted by peans e i nes u f . required spring

prel oad. This nmakes n%f g?v?g%[%ﬁagﬁﬁeoygﬁ%f t%glx%niJ hctéyhglxl}(g ’diw(r%elé: i R
particul arly feavidureabldesmevehed 1@y tawaugh odl seaay conceintad Gediavisei 0f i S

possi bl e. Pref , i reload ip any paosition aof ,the
Borihg pi ston Cipuerie i SEELES JAa AT BHIR0A DRl OB 0sE hbn. ¢ ha
is, with maxi mimfgxpganshenaxthe dilecprinngacahcp! ovi gdef arduatatae, | Bvan

preferred gmbag] tBl%geam%%ﬂx%%n%&?%&v%@%o%h§s Sggéﬂgugylinder are
arranged on a co n axl sS. us, P ’

|
)

Preferably, the spring has a prelcad in any position of
the spring piston. Thus, it is ensured that also 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
two c¢cylinders, as here mechanical signals, which reflect
the positions of the two pistons and the valve flap, can

‘j 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 a sensor, a signal can be generated, which can, 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 ane si'de, 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 passed on to an overriding safety
arrangenent, as soon as an undesired pressure drop occurs. 30 Preferably,
the adj usting HEV e fadaar Peaken onel rdehaniringabl etamente ttet ats arr anged
between the maigaPi QN @BHant BE1L SPFd G P §L&O heagmn% arL6s.10ekAg o

transmttable be 12 tween the main piston and the spring piston via the at
| east one mech@lff cHickel @rgnexipz} fhecapmiongbesneg et Favad timblchdestopp and

axial forces ngt. heling Likapsniigabl ween . ' i staon_and_t he
spring piston, i? tﬁé ébringn%s 5 5?5%%%%% Pés%ﬁg’g?%g#&iﬁﬂgﬁfg ggnnection,
such a nmeckanistesdsesl émehbecatobe Useadiiisndepeadentiy ictt ke rembedifrent  of

the spring cylidlefionhat cbs. o2l .20, L-300LA0 £yl PAGIS o 0RE BCLEVE
spring piston surface is not variable. roug ese nechanical elenents,
the force appliledd sowing théisgeingipitstion bystheldprimgirecarnydlisdebs,

transmtted tq, e LN.pLSLO if_.the_caonnection pipe he en a pressure
chanber of thelg%%?ﬁg%égfi%%%ﬁﬁgu%f%ﬁ%; F%Fg 8%r%%§ﬁ$é‘”€ﬁ§%§%ﬁ of the main
cylinder is | &akyuakhicbhseehéavasiddie elepenng, The s ngpadedt cheast the

ngkggggl H9 Oftﬁeh%p:lrénga]!ﬁ/gt&l q:py it%et glf)%ig‘!gsgagnasfgoeqaei rtarr]lesmg%%gdozt_o
{») 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 one mechanical ele-
ment is smaller than the proper distance between the main

20  piston and the spring piston. Whereas, during proper op-
eration, no 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 nmain piston wll take place by
means of the nechanical elenments. If, “intihe normal case, the novenent of
the spring pi st Pl alfsfi Peedarbea he Iegien tpii st bhe by rReansrhéf 2adl i qui d
pres- sure neapg,pdhedise 8t LRea Eehanifal.aheaent S, causes. q,n?’gegyaﬁgen

pressure drop inside the pressure chanbers of the spring cylin Thus,
t he mechani cal Petwafenttée mpioveyl hedesafrat [ hef sphenocevkimairoe Ghia reset

movenent. 13 Preferabl q ' el b St P SFPI -Li.ght and
supported to be axially¥§f§p§3g§gBFgL% nggﬁgﬁggm%%tagﬁa %%ék%ggﬁgthe
mai n cyl i nder @& dche Wi e cyd imderlinfers andnabé espaipardsildokdar! gyrsi npl e

embodi ment of Lhe.adiishi 09cSadeyi 68y, When L henmin, evLinder, and,Lbe spring
cylinder are arranged on a conmon axis. fe, the wal |r§ily serves as
a guide for thes rechadiecdbreteeemtchadceiidleycasnt, sepasndlat iagn abetpeen t he

pressure chanbgg- i cyli e first pressure.ch er of
the main cylin é%ﬁr%%%%fggérggg %é{%%%ﬁc%%g%%?to%hﬂée6§€Véﬁ%§yélggg§sure
equal i sa- tiomreipethbeedirhe pressure diwareer odf thhensipr ing icylernd@he and t he

first pressur e, chanher 06 Eng.Jpi i hINgetvenPL el g abl Y. g TRE0g0 cal
elenent is floatingly Sup
fw) tion between the pressure chamber of the spring cylinder

and the first pressure chamber of the main cylinder.

Freferably, 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 is then moved by the spring piston.
Thus, & 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 mechanical 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 pisten. 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 novenment 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 necessary for the 25 main piston to
provi de an additi onal force during the™ opknimg noverment. Preferably, the
nechani cal el efdht ﬁ%?%arFéﬁgéﬁae%%%n??Nj“%aﬁpﬁaébﬁeél%%ﬁm@ﬂ$:ﬂﬂwtﬁﬁ pi ston.
Thus, it also @@11/%%@%&%@@5%%91%%@ eekl Qﬂef%rirhf SPriRg Plghon.
Preferably, t he nechanical elenent i's nmade as a cylindri- cal rod. Such an
elenent is eas?? yrdfitniFadt GEBLe At herdl 4 inganeThitee, thhenayeeiacigrénat he
mechani cal el epgid; ddh dRe wallepst ween the main cylinder and the spring
cylinder can be made with sinple sealing rings. Thus, the manufacturing
remains cost effective. 5 In the following, the invention is explained on
the basis of el r:2d180bed! B S, 1n.-GaRNCELT OB 114 N dah%wgfagis

showi ng: 10 Fig. 1 a schematic view of a pre erred enbodi ment

val ve arrangeﬁﬁhﬂ“ﬁﬁ@ﬁredne®@0@#mﬂﬁgedlbepmeentl@hewn@nnﬂeyKMEMQngand the
spring cylindes, L5 Fig. 3 an enbodinent of a control valve, Fig. 4 a
hydraulic circuit difagram of a preferred em

10 Fig. 1 a schematic view of 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 contrel 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 closing movement,
- Fig. 6 the hydraulic circuit diagram with the pressure
25 states at the end of the closing movement,
Fig. 7 an alternative control of the valve, and
Fig. 8 a hydraulic circuit diagram of a preferred em-
30 bodiment with a multipart spring piston.

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

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



bodi ment with the pressure states during the opening, 20 Fig. 5 the
hydraulic circuit diagramwth the pressure 11 states at the begi nning of
the closing novenment, | Fig. 6 the hydraulic circuit diagramwth the
pressure 25 states at the end of the closing novenent, Fig. 7 an
alternative control of the valve, and Fig. 8 a hydraulic circuit diagram of
a preferred em 30 bodinent with a nultipart spring piston. Fig. 1 shows an
adj usting device 1 in the forn1of a rota.r%:b drive. Amain cylinder 2 and a
spring cylinder_ 3 e ar ranged on a mron axi s and connected to each
other at a froHt? %ﬁkﬁ? aCﬁoWPgno Forerardeedt he trfith IS ndér22 has a
mount - 5 ing fiamnge Adel.nside the main cylinder 2 is arranged a nain
piston 5, which is guided via a non-self-restricting thread 6. Due to this
thread 6, the main piston 5 rotates during an axial displacenment. This
rotation is tr@nsidd tederVicaohorsmdd b tdnRghonachi anssm ssixn ¢l gugAt-7, the
trans 10 mission element 7 being fixed in the axial direction, thus belng
unabl e to per fotmEA"a%i 4F &B %ékﬂﬁhe mGe. 0t FY3ipgeTr Hose,2Hmaniesdf Axed |n t he

axi al directi amiby pstbRgs8, wh i chs s iSereyed anﬁ&lmf@e%tﬂl:w%f - 15
The transm ssion elenent 7 has an inner hollow 9, which is nmade so that a

further transmiS&esh el BHENES $liovs dbaitpleba thpimeie, picdivtbé acsohrddat ed
in a formfittdnd FRBACEx a BUSHs AN AGRATTOERL L op, €3Ny o f ars @xample . bg made

as a tri-
via form-fitting to a transmission element 7, the trans-

10 mission element 7 being fixed in the axial direction, thus
fﬂ} 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 transmission element 7 has an inner hollow 9, which is
made sc 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 a hexagon.

20
On the rotation axis of the main c¢ylinder 2, a shaft 10 is
arranged, which also extends through the spring cylinder 3
‘) and is fixed on the transition element 7. Thus, the shaft

10 performs a rotation in dependence of the movement of
25 the main piston 5, and can thus be used as a position in-
dicator or for the control of valves of the adiusting 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.



angle, a rectangle or a hexagon. 20 On the rotation axis of the main
cylinder 2, a shaft 10 is arranged, which al so extends through the spring
cylinder 3 and is fixed on the transition elenment 7. Thus, the shaft 10
perforns a rotation in dependence of the novenent 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 ment shown conprises an alternative
position in- 30 dicator 11. It is pressed by a spring against an eccentric
surface at the transmission el ement 7 and®hds changes its radial position
in dependence of the rotation of the transmission elenent 7. 16 The main

cylinder 2 conprd sf@anacyuﬁaepr;escwpen%la@ngehé&t ﬁwsg%x%e%%%@&e%ure
chanber 12. Two annul ar hollows forned between the main piston 5 and the

transni ssi on €€ B FBAPNG PP DI G cherbepr é3sufee chimderr h2llyka an |nlet
connection (nolo:SAAMBE cude O Haihf SISUEE &SP LA O arliNE; BRI [ £y T nder

2, the inlet connection being connected to the second pressure chanber 12
of the mai A cyldiddr belongheo seife reentrsk phradser eld s Valas@nappILEEd to a

first pres 10 sihecehaaberod 3 ang)a 2 %ggtgﬁgrm egé%ges%engagb 14.4f ﬁhe

spring cylinder 3, which are forne e casca frent of t he
spring piston s mFhe ?Mb1®$%@§hréh@hanﬁetSCOHQEOQHHOmGMMQ spnnﬂgt@qllnder

3 are separat gd Ekg”EgQSRd ot % cﬁEBES§Si% 54190 8 %n%gaﬁykg

non-return valve 15 1 not” s pressure eq I'sation can
take place fTom sheef certrepr masrsetrehaﬁbelsqaanpolndm tse@ofidrst pres-

10 sure chamber 13 and a second pressure chamber 14 of the
ﬁ) 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
octher in a pressure~tight manner. Via a non-return valve
i5 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 a certain minimum force is applied on the spring
} piston 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 cther 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



pressure chanber of the spring cylinder 3. On the side op- 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 formed by an interconnection of
spring washers. The spring 17 is nounted under tension, so that in any po-
sition a certain mnimumforce is applied on the spring piston 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 prgvided, whi ch gui des the~outside of the spring 17. The first
pressure chanbef %@*HF*ﬁﬁénnﬁwhl%9$¥ﬁ%eﬂhﬁshsthél@@bbZH£i§ eeeinsfaped

wal | 20. This wal#nh2Qdiinmt3ithe 30 novenent 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 17 27 of the

mai n cyl i nder 2y, Thus, sighewal} I : iped ,iLn e ' ylinder 2. The
wal | 20 has three openi n sa21, 5%?(53fﬁ$ﬁ?oggh a%icéfB the gﬁakbggg and two

rot ati on- synmrethé calaftndhantichro ef -2 trient-s yRde t Pbcat o mpwinded calnet &t s
connection, segld ar vi i.C e essure. S rough
the wall 20. 10i%ﬁzéﬁegﬁa%?ga%g%ﬁ%%%ﬁ¥gQEE% éggé?gt?%Ye§%gﬁl%ﬁ§ %%?ing

pi ston 15 and R¥T@SGEd sbithaprévercormesesenrai thsa Presghsthe koss in the
second pressurg chanber 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 transmpssiQp. l.ement £ Vif. & SR QQLeZSiQréhPixed on the spring
,m) 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 cr 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 embodiments 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 also be floatingly sup-

ported, meaning that during the opening they must be moved



present position or to reset it conpletely. Thus, it is 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, the nechani cal
elements 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 ni num
di stance between themis larger than the length of the nechanical elenents
24, 25. However, 25 other enbodi ments can be inmagined, in which the
mechani cal el enent s 24, 25, for exanple & the end of the normal closing
movenent, are W&BH TR APEoREEN tREHLH Ssitdn 5820t beht YRS $PEREY5, 15. 30

I'n the shown ephadinmant,, sbhengechanicaly ehewgat ﬁagf} p 2 orfl® ihicxedsen the
spring piston 15 by neans of retaining rings 28, 29. However, they can

al so be fl oatiffJIsyrrslp- *PoPPEH, ChEMi ﬁ@aﬁﬁéﬂsdaFPn@e%¢k¥QﬂnﬁﬂtW@@ﬂhé?@nust

be noved - 18 saway remstbe eﬁarmoem S{0R 5 £hA §E§§ggocf:ylf iyt Re ,5Rr i ng
pi ston 15, so that the load on the main piston i nCreases sonewhat. In

both cases® sedld rfgdsar ereegure edhddramed? phethsebohn prlessiere 2chafber 14
of the Spr'”QzﬁM&!@%ﬁB 3n@Nflend i T %%m@ gssyre,eh ovi%edf, ggelfa'nl

cylinder 2. If nore than one nechanical e enenf 24, i'S provi
t he only nechddicainlel sgehenddgal 28l mengr 2dnged e@c@mamgecbaaldcy:nttmt he

h d
SPriNg Di STON &irs, chenSPLLpguplStancla s, el the sare L preyente

fromrotating. I'n“this cas e rofation
relation to thHe ter sageprsnoncus waredhé rapedot at tont rol thivalkweeear r ange-

ment. In the show gabodiDENL, NG R &8SUEC1bN: L NE fAL S, RIPEhe

/“) 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 ke~
cause of the relative incompressibility of the pressure
means, when the mechanical elements 24, 25 rest on the
main piston 5. As, in all 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.

e

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 valve arrangement has a
valve slide 31, which is loaded in the closing directicn
by the pressure in the second chamber 12 of the main 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 chamber 14 of the spring cylinder 3 is connscted to
the first pressure chamber 19 of the main cylinder 2, so

that pressure means can flow from the pressure chamber 14



15 sure chanber 14 of the spring cylinder 3 drops rapidly be- cause of the
relative inconpressibility of the pressure neans, when the nechani cal

el enents 24, 25 rest on the main 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
possi bl e | eakage. This can take place either optically, mechanically or
electrically. Fig. 2 shows a val ve arrangﬁgent of the kind, which could 25
be arranged between_the nmain cylggder 2 & pring cylinder 3. A valve

1N the £3589 C rh?@? Che: LE 3 :
30 of the val ve"afr angenerit® Was S8 War vE s130&3E, WA BA1E LIdqted LA the
cl osing directmomedby the pressure in the second chanber 12 of the main
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 cyl hnden- 2t scoanect ed, ton: diha J iahstinBbessetgeohanhey,-19 of the
main cylinder 2, so that pressure_neans can flow fromthe pressure chanber

2 ; .
14 19 "into t BT PTESSUr@SREbar 19, 21d thiatfithé REFASPIStIRB G5 19pved. A

non-return valye 32 micCRyisnaerangeds hetweenca Lawne PIESSIY @i¢@rDection
33 and the first pressure chanber 19 of the nmain cylinder 2, 1s activated
in the closi ngtf" & icoRTEysthe bk edure nsh PHEeSERFSt Cimessurl® -cRakber

19. The non-reéarfeMalV@a32ei $20pengsh vy tbféﬁ ehal ve194i de; &l.zwhep it he
valve slide is in the closing position. 10 Further, a non-return valve 16

i s provided, wWHieH&loihédtde thelritht Prosdagr @cehhhder 13 of the spring
cylinder 3pand

:wE 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

i 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 purpose, 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 accordingly, for example in the form of a camshaft,



t he second pressure chanber 14 of the spring cylinder to each other. The
non-return valve 16 ensures that a pres 15 sure equalisation con only take
place fromthe first pres- sure chanber 13 to the second pressure chanber
spring cylinder 3, and not in the opposite direction. Fig. 3

14 of the

shows a contro
to the first pressure chanber 13 of the spring cylinder 3. In this

connection the control
the pressure jn thetggppL% piﬁ .
UhrESSIPE P Phe FRRRT plesSdr 785 ERAnEr S 8hd a spring.

and

di rection by t e
A spring | oadegsied emEtce3%i aWbheho £ i shpmWhaed caer 8l yndQFs thi s opukpose,

which is con- nected to the spring piston 15, noves the tappet 36 in the

val ve 34, through which a supply 20 pipe 35 is connected

e 35 and é“%aﬁbet 36 and in the closing

openi ng di r ect?oh, CAE S dON A8t e spFi SR Fe6heRECRAsS I Hched a
correspondi ng position. Hereby the first pres 30 sure chanber 13 of the
spring cylinder, 3 is relieved to the supply pipe 35 so that the active

spring pistion

5 - % 30OviSs thedirepriic iG ralids Possrdn e f Hatb e rsRaft 10

is made accorgdim@merfor +8%a8Phee i dl AN oM ranganshaf ton A0, . Fhys
activating the tappet 36, or that the activation takes place via one of
t he mechani cal thd étRsigoz4thosipket gRprGchden Alephalhoradhitsdripgl de-

mechani cal sigpale 15 iE,9r04 shows:d he hydraubizc chig ,i_tpldeiﬁaagm@eaf L3
p

preferred

enbodi nent, the state during the opening

eing shown. Fof the

openi ng, the ihlEMEoRn@EEFERT11vT ltte sagpdst Pagndet iyt e 1 Ths, cber
exanpl e bMOnEQQ§ﬂp%m%sQﬂgQ1iQréﬁéﬂ”dﬁﬁﬁiégﬂe @nCEHérﬁécé&f A6 e the

supply connection

5. The con 10 trol pressure is then available in the

Ségond pressur@amber 12 of the main cylinder 2. Hereby the main piston

—

i5

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 i1s 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 wvalve 34, the control pressure is also

available in the first pressure chamber 13 of 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 lecading the spring 17. In this

connection, the connection of the second pressure chamber

14 of the spring cylinder 3 to the first pressure chamber

1% of the main cylinder 2 is blocked via the wvalve 30.

valve 34 is pressurised in the opening direction by



chanber 12 of the main cylinder 2. Hereby the main piston 5 is displaced
to the right inthe 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 chanber 14 of
the spring cylinder 3. Via the control vatve 34, the control pressure is
al so  avail abl 51 e 1% SEPHrEssOIFe” BHanerrEs 8ttt <pritigiass eyl i nder

3 and further viasihe praloeeslbr bBEaEONtIOlrPRESSHE foh S aVaId aBlg:ln the
second pressure, chanper_ 14 of the spring cylinder 3. This will nove the
spring piston 15°up-1iwdrds i5naffﬁer‘d%3é?/ﬁ-ng§het RUSPLBaBli PRy 1the Sspriefg 17. I n

this connectiofzelds CRRANRELEOMOf sddish SRR PEESEAIS: Chamer +3Q 14 of
the spring cylinder 3 to the first_ pressure chanber 19 of the main

cylinder 23 s Broekad Widgrt Relvar skl gmd 2hel prepawre thie EenBesOngr essur e

drops, either feddlidd ah@nBerChOSLAGHY QGRS O, PELAYSE; of,an ipterference,
the condi- tions in Flgé 5 are ruling. The suppr pipe 35 is pres-
surel ess, so thatVe he $€cohE pressine Livamherslphef colrt s raies seyki nder 2

is relieved. ThePrgssui@ph seeond ;LGRS UT 8. FHATD he spring
cylinder 3 noves the va?geQB%hﬁ% t he pggifiog sh%ﬁ%?yégﬁfﬁéeggnh
count er - pr ess R ESTEEMLRECSGppt yohitge IPrilsonrysimder Hor etnicht Re second

pressure ahamhes, 4@l thecspr i Cylinder Senubheh 15 AQ connegied to the
first pressure chanber 13 via the valve
,ﬂ) 16, is connected 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 c¢ylinder are
pressurised by the spring 17, a pressure egualisation

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 eqgualisation 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.



16, i-s connected to the first pressure chanber 19 of the 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 chanber 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 exanple, takes place via one of
t he mechani cal elef ments 24, 25, Hereby,”the first pressure chanber 13 of
the } spring cyt9 ndéPo¥si & FefPEvERT FINE opr 8Sstirel B8 s dfpl y€pi pe 35.
Then, only a &mmhks$mrﬁ@gm@h§a0@yauk§QQ%sg@racin25héiggxggabagg the spring
17, through which a higher pres sure can be transmitted to the main piston

5. The non- r@&dFSFalPyvEPI6npr eV et £15r #8s0F e0RquEt i 'YHitG o tf £8m t he

second pressure shanher ¥4rof phessprd R aaykikndero3 41 then tifishapressure
chanber 13 of the spring cylinder 3, which 30 is relieved to the supply

pi pe 35 via the oiteoltapki v&- B2t prEsgureshpwk @ SRMBIY P88 éentrol  of

the valve 30. dips vahuey30yvi szaomedipd b Eﬁ@sg}%ffng gt her3URPRLYpPL Pe 35
agai nst a sprln%:38 into the position, in which it re- lieves the ?lrst
pressure chantfertiP® of Nt KB fRi Wt SATNEES 512 Focehe RZAHEWTE. ChpmbhRe

pressure in the sPRhY BLREn3S:ydRRs. sthe yakve: 30 is.Jmved BY.khe.spring
38 into the po- sition, 1n |é% it connects the second pressure chanber

14 of the sprilfy dythadErin eolinterd.i dst thiessubedbiritberthelgadret he main
cylinder. 1hn thig emodigents 108 Al ¥8:3Qion, the second pressure
;w) 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
two 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 adjusting 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 valve flap are stuck in an
3¢ intermediate position. As usually an increased force is
required to overcome the static friction, angd as the
spring cylinder 3 according to the invention transmits

less force in intermediate positions as in the end posi-



10 connect's, inits initial position, the second pressure 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 made as a nultipart pis- 15
ton, that is, in the novenent direction the two spring piston surfaces
overl ap 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 the
enmbodi nrent shown, surplus pressure neans %%qﬁithe second pressure chanber
12 of the mai n“t$Hin rfotgﬁa PFORTUTHe 95 & pPedstit Bidhith &2 Y1$28F %t he
spring cylindethaf ehd eledeRegotondie SURPY MR Rep35:&f 4 hes adj ushi;eg device
1 25 during closing. If, in_this connection, a residual pres- sure is

avai l abl e i n t A"RIFHY prpéossedf the fadisuserrgredevite® B thil$ pressure
may under cert@ide CidLUMBLARCESre COMMLIACL RS PRYerBN e of the RhR piston
5, so that the main piston 5 and thus also the valve flap are stuck in an
30 inter medi at HdE GGRICAsS st ty BT Ingcréasétaf or e s HregEvred to
overcome the stalds flohCth@NseaBth 45 d N8 reSRRLRPEY1 3 NdET 13 aRGor ding to
the invention transnits |ess force in internediate positions as in the end
posi 23 tionsiREeF ¢r per fpprBssin ef drdp Hresehrs shamtag’ on® ey téguse t hat
the reset novesent,pf. thgapRi 9 Pistay %1l B LORGRLI . CONNILS] ¥ sper f or med.
If it is required, also in this case, to ensure a reliable closing, the
val ve arrangenghic 5 ¢ankbé3chanpedt s tigr, tdar pagp ey asinmy, 3 wiplths
pressure jgeang;fyQmihgc.second pressure chanmber 12 of the nmain cyl -

\') Fcr 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 valve arrangement

15 is changed so that the second pressure chamber 12 of the
main cylinder 2 1is not pressurised until the spring piston

15 has loaded the spring stack 17 completely.



inder 2 and fromthe first pressure chanber 13 of the 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 sane 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 valve
arrangenent 15 is changed so that the second pressure chanber 12 of the
main cylinder 2 is not pressurised until t?e spring piston 15 has | oaded
the spring stack 17 conpletely. 24 - Pat erit ¢l aims 1. Adj usting device
conmprising a main cylinder with a 5 main piston and a spring cylinder with
a spring pis- ton, the main piston beiragtpresshse activated in both
novenent directions and the spring piston being acti- vated in one
direction by the pressure of a spring and in the opposite direction by an
operating pres; 10 sifi@stanBr 88sike chairber: of at Re: speiNth& ivnder abei ng
connectable with a first pressure chanber of the main cylinder and a
second pressure chdiér POFtPRe A h SR der LBERAgY Eohre ctiad % P4 Ssuppl v
pi pe, character- isefh iRnbhakifne: A R iRy :p@_gs@h% Ofl. S £ AGE S bben
vari able. 2. Adjusting device according to claim1, characterised in that
the active spring PI¥EsRREufE aeet teperidst dhe ERE1pHsPisom dfeite aspiing
piston (15). 20 3. -Agicust hngndeyi £&.acerndi Ry et Pr@é?ﬁf‘% 1 #ra Zpahgrac-
terised in that the spring cylinder (3) has at [east

and in the ocpposite direction by an operating pres-

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

15 variable.

2. Adjusting device according to claim 1, characterised
in that the active spring piston surface depends on
the position of the spring piston (15).
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),
whnich are located at the same side of the spring pis-
25 ton {15}, the number of the active pressure chambers

{13, 14) being variable,

4. Adjusting device according to one of the claims 1 to
3, characterised in that the number of aciive pres-
30 sure chambers (13, 14) of the spring cylinder (3) de-

pends on the position of the spring piston (15}.



two separately arranged pressure chanmbers (13, 14), which are |ocated at
the sane side of the spring pis 25 ton (15), the nunber of the active
pressure chanbers (13, 14) being variable. 4. Adjusting device according
to one of the claims 1 to 3, characterised in that the nunber of active
pres- 30 sure chanbers (13, 14) of the spring cylinder (3) de pends on the
position of the spring piston (15). 25 5. Adjusting device according to
one of the claims 1 to 4, characterised in that the adjusting device has a
control valve (34), which connects the” p3%%sure cham bers (13, 14) to the
suppl y pipe (3%), aA%}%WedSVéﬁﬁa%%ql@ﬁ &P Phe pf essure cmemBers (13,
14) to the supply pi pa(=3%)thel gy PL,evuenednn g hbE Sty POSI1dom 4 5aRd

rel eased in a second position. 6. Adjusting device accordlng to one of the
clains 1 to 10 5, THdradt &rilged ($h ¢ Hétich varpectsoyhe spléﬁam@hﬁm- t he
connection between ur hagbgr,, Q&%F 4 l.i nder (3)
and the first preséﬁ?gygﬁgn}géZr (19) of tﬁé Ea?n cy? f&%éﬁ%lS 7.

Adj usting device accvrdiingtienoné %ﬁetﬁﬁﬁaﬂwaﬁnﬁhimb©r86behéMdcﬁ@rtSed in
that the position t. t I n the
supply pipe (395), q{ﬁ%h'lyg gg?%@?%%ﬁtiﬁ%hﬁggg i } be.ﬁg“gé%%%gég Inon
application of a n1%ndnnﬂlﬁﬁé§§ui@ a arecbcatd p@astlgﬂ one of the pressure
chanbers (13, 14) of the spring cylinder (3) being connected to the first
pressure chanber (19) of the main cylinder (2) in the case of a too |ow

pressure. Adjusting device according to one of the claims 1 to
i0 5, characterised in that a valve (30) is arranged in
{ﬂ) the connection between a pressure chamber (13, 14) of

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

ber (19%) of the main cylinder (2).

15 7. Adjusting device according to one of the claims 1 to
6, characterised in that the position of the wvalve
(30) 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 one of the pressure chambers (13, 14) of the spring
cylinder (3) being connected to the first pressure
chamber (19) of the main cylinder (2} in the case of

a too low pressure.

p——

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. Adjusting device according to cne of the claims 1 to
8, characterised in that the pressure pipes are ar-

ranged in walls of the cylinder.



25 8. Adjusting device according to one of the clains 1 to 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
devi ce 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 chambers ¢£3, “14). 5 11. Adjusting device
according to orfe of*tHeteldi MRVICe GCoPEIiRRaF ActRs | Sedhith RSt ﬁet%pri ng

piston (15) is nede cRat¥erstensy 130 chidc éﬂéu§%%iﬁb(Evﬂﬂﬂae%CQGEthQ to one
of the claims 1 to 10, characterised in that the spring piston (15) has
several spring pi sEéni8aftaeed NAHITERUsGeVRAPe eath rtaterls arrrBE8¢¥ partly,

in the novenent dikgelLOR. +l® sAdeUshiRPedeVi e, ording to one of the
clainms 1 to 12, characterised in that the main cylinder (2) com prises a

transm ssi én el ement (7) that rotates be- cause of the novenent of the main

cylinder (5). 130 1§sdj6~9£y§<%'&'@vi%v'a%_%oéﬁgi%&dwgoﬁ& sedf theclaips 1 to
13, characterised in"that the transm ssion elenment (7) conprises an
accommodat i on, whi éR. efilaprasterfsmdminf thet nghe ovneiotd gnisttona (dPi ves el enent .
25 15. Adjusting device;aceording. o one of the claims 1 to 14,
characterised in that the adjusting device com

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

other, at least partly, in the movement direction.

15 13. 2Adjusting device according to cne 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 (Z).

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

3 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 16. Adjusting device according to ciaim 15, characterised

in that the shaft {10) is a multipart shaft.



prises a shaft (10), which extends throughout the whole adjusting device
(1). 30 16. Adjusting device according to claim 15, characterised in that
the shaft (10) is a nmultipart shaft. 27 17. Adjusting device according to
one of the clainms 1 to 16 characterised in that the spring (17) has a pre-
| oad in any position of the spring piston (15). 5 18. Adjusting device
according to one of the clains 1 to 17, characterised in that the main
cylinder (2) and the spring cylinder (3)..are arranged on a conmon axis.
10 19. Adj usti deyi ce according to one ©f the clains 1 to .18,

characteri sed ?%'th ?3%ﬁtﬁq§agfvéﬂ8 BFCLHE Yot &§- °8Gr 8 chamiers™e13, ©94) of
the spring piston (8) ©omadikirsesdai Pressit@eSensohg 15720:aAd wsti-ng

devi ce, particularlﬁ according to the pre- anble of claim1, characterised
in that the adjustihif? dévit®d RASIBIOR fstthenEPreBHaRI 35" el ‘ehent (24, 25)
that is arranged between the main piston (5) and the spring piston (15),
axi al forc%f bf'ng transmttable 20 between the main _piston (5) and the
spring piston %15)A SHRE FEVEeastConelinsc ranresl o8l Brerftlaixe 1 58), if
the spring (17) is 18l igvedctert bedsiOmnhandneaxkah EILes Mot being
transm ttabl e between the main _piston (5) and the spring piston (15), if
the spring 25 (17) 7% seédgedvionite ctopre2#rrAHPast PG dE¥W & accor di ng
to claim 20, characi{serdsed in that the length of the at |east one
mechani cal element (24, 25) is smaller than the proper distance

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

pPrises a pressure sSensor.

15 20, Adjusting device, particularly according to the pre-
amble of claim 1, characterised in that the adjusting
device has at least cone 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) wia the at least one mechanical element (24,
25y, 1if the spring (17) is relieved to the stop, and

3 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 (%) and the spring piston

(15).



30 between the main piston (5) and the spring piston (15). 28 22.

Adj usting device according to one of the clainms 20 or 21, characterised in
that the nmechanical elenment (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 nmechani cal

el enent (24, 25) is floatlngly supporte%8 10 24. Adjusting device

according to e of the clai racter n .t hat
e hani ol o1 s AR eShE) Bulls Hep SRt pin ot g b b e gy, 2heons

Adj usting device amordhnga&aemwflnt hea€l ah8Bm@bhHiic24 cleharactesj sed in
that the nechanical Ienent é IS arranged eccentrlcallg opposite
the spring piston?C 5}3 B§e %ur?&ﬁ 5 AGYdBUPRRT B or Uity 23 20hE of the
claims 20 or 25, chapasteibsedid ngdidhgkhennesbanieal elgmprtwéed, 25) is

nmade as a gyllndrlcal rod. , )
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) is floatingly supported.
10
:ﬂ) 24, Adjusting device according to one of the claims 20 or
22, characterised in that the mechanical element (24,

25) 1is fixed on the spring piston (15).

15 25. Adjusting device according to one of the claims 20 ox
24, characterised in that the mechanical element {24,
25} is arranged eccentrically opposite the spring

piston (15).

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

25) is made as a cylindrical rod.



