-3 Dé§bription The invention rélates to a rotary drive or actuator device (jj)
‘operated by pressure nmedirum as specified in the pre- characterising part
of“the main claim A deviee of this kind is known from DE-B- No. 2647385.

In devices with only one drive guide at each piston, tilting nonments occur
during operation tending to possible skewng of the piston. H gh frictional
forces then occur which pro- duce considerable pressure per unit of surface
area and thus greatly prejudice the efficiency of the device as well as
shortening it pebddipticdkp keep these disadvantages as small as possible, in

t.-he known device additional guides are provided which are laterally offset
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t hereof . Thi scbbfrecterdsangi paet ofi thatmabe guate. provided with a rack
conprises, inits surface facing towards the cylinder wall, a groove'mhich
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and whi ch posft A¢¥igeand §Ki§abl9dac§ohnantésothEﬂbﬂ -Nack2@41731@5 of 1me
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10. ConstructansabrExeded asheéle Sescrdbesh iy e et ¢ d P S afdos.

I n the draw ngs.
é&lve guide, but their actlon is not satisfactory.

The present invention has as its object to improve the
operating reliability and the working life of the device,
and also to improve the efficiency thereof.

This object is achieved in that the guide provided with

a rack comprises,'in its surface facing towards the

cylinder wall, a groove which is arranged parallel and
symmetrically with respect to the chinder axis and which
positively and slidably accommodates the non-rack guide

of the other piston, which non-rack guide is situated
opposite offset by 180° about the cylinder longitudinal axis.

In this way any tilting.moments'which may occur. are kept
under control, and reliable guiding of the'pistoné is
achieved, so that the operation and the life of the device
are improved., |

Advantageous features of the device defined in the main



Fi g1 shows a |ongitudihal 'sectioen through an actuator device, with the
pistons in the so-cal | ed-cl osed position, Fig. 2 shows a | ongitudinal
seetion as:in Fg, 1 but here the pistons are situated in the so-called
opehvp05|t|on Fig. 3°shows a cross-section through the device taken on the
line 3-3in Fig. 1, Fig. 4 shows a second constructional formof the new
devi ce, which alloms a shorter constructional arrangenent, Fig. 5 shows a.
constructional formof the device with springs inserted, Fig. 6 shows a.
section t hroughaamnedef dedltowsithudhi thal shibordinaheacbaiks.i n danpi ng
device taken on the line 6-6 in Fig. 7, Fig. 7 shows a section taken on the
I'ine 7-7 in Fig.. 6 through the device according to Fig. 6. Fig. 8 shows a
vi ew whi ch i sASoApaesblEs @ft khei featuses Qﬁeﬁéﬁhmtﬂetbﬁs@@ﬁgmﬁabé al r eady
noved out of %@etﬁ@dtﬁgsbEbQBnbnh@eadﬁhﬁéhelﬁoﬁhéhﬁnrespect15e &hgt he

drawi ngs, 1 designates a nde | i nder heads.2 and_a ner
Condui ¢ 3 andBARLEAPER LBNUERETAchlP BapBPYLAHA SRCERAIBELS( AERE ARdFum

I'n the Cyllndﬁént of wahpi devliseSaataasedabgethéopbstonsable.ia lhegdlrec-

Lion of ihe. cylhbader gni bipTboy eRRD SORTT SEaluROULORS c8a00eT. of e

gui des 6 bei ng provi 87CO-"opera AT on o
control shaftt91sTﬂempﬁggodgV5cenarhedeegrmhedf1nhelpi950& h@aﬂ@ conpri se
sealing rings 10 and bearing rings 11 circunferentially. A bearing ring 12

is arranged circunferentially on the inner wall_ of the cylinder, the guides
6 and the gui §e8SPrp6taePglspxarRyesl 8rg ﬂﬁﬁgrbEﬁﬁlﬂﬁtPl ﬁfeF?n?ﬁetﬁl Bns

5 are to be nayadlﬁggn1tmg ehesadapofgki on shown in Fig. 1 into the open
position shown in Fig. 2, pressure medi um passes through the inner conduit

3 into the space formed between the two pi ston heads and presses these
apart from ongignolthehow$he leogst8ddhaihsectihongthdesgh amsactmatorhe

pinion of {Neqe0BLE0! wiBR' knd: pI8rbAG! 1hNEREOBe-LAPLeANBIbsLA! &s§ti8n,

certain extent untr e p|s§ are’in e open position shown In
2. Tolimt the

' Fig. 2 shows a 10ng1tud1na1'section as in Fig; 1 but here ‘
the pistons are situated in the so-called open position,

Fig. 3 shows a cross-section through the device taken on
the line 3-3 in Fig. 1, '

Fig. 4 shows a second constructional form of the hew
device, which allows a shorter constructional arrangement,

Fig. 5 shows a constructional form of the device with

springs inserted,

Fig. 6 shows a section through a modified constructional
form with a built-in damping device taken on the line

6-6 in Fig. 7, -

Fig. 7 shows a section taken on the line 7-7 in Fig. 6
through the device according to Fig. 6.

Fig. 8 shows a view which is cOmparablé with Fig. 7 but
wherein the pistons haveé already moved out of one:.end

position into a mlddle position.



angFe’of turn of the control” shaft 9 the piston travel can be limted by
means ‘of an adj ustabl & stop device 14. Since the two pistons are securely
cqupected tto one another via the pinion of the control shaft 9, this stop
devie 14 need only -be provided at one side of the cylinder. However, it
may al so be arranged additionally at the second side. Since for reasons of
manuf acturing sinplicity the bore of conduidt =3, situated at right angles to
the cylinder axis, is- partly covered by the bearing ring 12 in the

cylinder, di,tio channel, 15 i.s provid h ingreases th

r.emai ni ng gapaﬂ? thc?r g%:?wéﬁ]ﬂs\ml c%? CELE, Sp&r QVVI\EPEFG {"’HEhcﬂ’PnElell&Q% so
t hat when t he heragss & @mbdurumrmmrecsnﬁlm&tcbaahdr ahebuweer tbﬁdnn&t@n heads
the said ”Ed|@@fﬂ§3§g¥§3and dgs 9 elgﬁa% E gé%gnglein ggthe gctlon of

novenent of the t not he Sdirecti At o P€85ns and
thus assists tlhe G#oyvPA§LtRps: 6 ﬁﬁﬁeﬁﬁﬁﬁngedltOfbetmevabWhemnthbepdsreus 5
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into the chan%e?@gfg n&hebgPWQEﬁ @h?eﬁP§t8ﬁ°ﬁé§8§ Hﬁ&htﬁer§9k|ﬁd69 heads.
In the case obpemamaegswﬁkh aeﬂualﬁncbfaa Eahte&anahafalg | trhé Bilstons -

advantage to ha f 0SS since,then the
pressure buil &% Eﬁgrg ﬁggkﬁgatbgrpﬁ pﬁ?ﬁggec?ﬂgr§ﬁﬁ 86R1HBEr heads 2
are taken |nm§#69§ éﬁdanﬁubea§dugernhessm&celroumﬁdrbntlammgn t Aebeaniing he
piston heads. cihgn1shes! yorahghans PBNRELOURE 01 90CoRNPLOSEnhOE phgBSUr e

medi um pr esent beg en_them i S discharge aln t he I 'nner “condui t
3. The con- tP&I E ﬁaFYlgnﬁ§rreFBanﬂlﬁgﬁlﬁ @Bdltbesgﬂ}@$ﬁg7pm@intbﬂ in the

course of thislidiagealongntRigdebebPifgSHifigi hat this. starting position is
taken up in the event of an operation dlsturbance or interruption,

projections are arranged .at the outside of the piston heads for the fixing
of. springs exténuhegpieaahalByaméthorbemeVedofrbm théi@@@éeaxbésnﬁbﬁsﬁmwn

springs being;gu or t n Hrping the pistons
fromthe openlpogﬁ Po% ?ﬂ%g Fﬁ oseﬁggég?glo%hgﬁgt% eﬁ%htgbf ¥?§%ﬁ5%g no
| onger p033|bmed%menasueaptbr@gghrbhe 1nner conduit 3 into the space

formed between the two piston heads and presses these apart
from one another. The racks 8 of the: two guides 6 mesh
with the pinion of the control shaft 9, so that the con-
trol shaft rotates to a certain extent,until the pistons

5 are in the opén position shown in Fig. 2. To limit the
angle of turn of the control shaft 9 the piston travel

can be limited by means of an adjustable stop deVice 14.
Since the two pistons are securely connected to one another
via the pinion of the control shaft 9, this stop device

14 - need only !'bé provided at one side of the cylinder.
However, it may also be arranged additionally at the

second side.

Since for reasons of manufacturing simplicity the bore of
conduit 3, situated at right angles to the cylinder axis,
is' partly covered by the bearing ring 12 in the cylinder,
an additional channel 15 is provided Which_increases the
remaining gap of bore 3 and which extends parallel to the
cylinder axis, so that when the pressure medium enters the
chamber between the ‘piston heads the said medium does not



Wit h—~the pressure nmedi um forexanpl e due to a |l eak. Wth the high degree (1%)
of manufacturing ‘precisien which is nowadays possi ble and standard practice
t\he, racks 8 fits postti-vely and in such a manner as to be able to transnit
foréE% into the guides 6, so that they no | onger | eave the position which

they take up even-when under alternating |aag, -and they achieve this

w thout requiring further fastening neans. However it is also possible as

an addi- tional security to provide pins 16 which, either adhesively -7-
secured or in filles-fior mtofr ightt pmgsescmnnehé aheebaﬁba 8ft Aot/Bpedti 8ES 6.

Wth a |l ess pr adi us of k f t he ides 6
t he racks are %@{}%o %#g %g?o%esgﬁg%gtl%% R ﬁb%ﬁgé 8& ég]mkwehp% 8“?0
lift the rack§n§u¢h@5 aseigls dbe @pwphy—haaettEOMemeakeatmplbﬁurhhescrews
As can be seen fron1F|gs 3 and 6, the guides 6 provided with a rack 8 are

provided in th rface facing towards the cylinder wal| with a groove 23
which is situ H ﬁﬁﬁapl?FQPSaﬁda§?nﬁ€tPPCﬁFFFrﬂFFhfF8§p§B? PBeRhe cyl i nder
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Sbout “the TonrESauRS) Mt SF coRaBrkad. FrrSREE°Ehe fhtRE spErdtto

tilting nonentinkbi thei shambess fptmed beuweehethenpmatoh hhadsoandothehaft
9 through the tagkake h@?dgu'd?nGtﬁgd Esokoggmﬁegégiﬂie Tgﬁfgr%UCghe sai d

pi ston can support itself_.in o 8 mum T
arranged precPSefpropyasprie Fhé ai de en ¢ﬁ§agnaae fophave ba fhblsaﬂe

wal I's of the ganQ\IeaZS ade agl 8555’!818' SEQﬂcésthéh' Eﬁéy?ﬁésﬁeﬁélﬂhﬁld%g but
roove u

.this arran- genent eac ggh EE not onl

al so with symtBt PPESI AYL 3nge5°§u éssBPF88§§ EﬁemﬁWEhcﬁiénﬂ?Baﬁe?ﬂsthe

direction of Rherei takeheiawaeddy aha thﬂerraahbeoﬁhéhepﬁdélﬂdﬁmednﬂet-

substantial ly_axge h 1 dih of the t he tructi form

which is showngéﬁ Eﬂa& %n&LgBSiE%S ogaﬁ 5?0 c@ﬂg?rﬁﬁ ?h%fsgﬂgsgﬂ?ﬂ%

surfaces 17 aéewandaaohﬁgaaeahEHgtbeepEﬂssuﬁéamadduh1prasentobatwgendthem

is discharged again through the inner conduit 3. The con-
trol shaft 9 is returned again to its starting position in
the course of this movement.

In 6rder to ensure that this starting position is taken

up in the event of an operation disturbance or interruption,
projections are arranged at the outside of the piston

heads for thé'fixing of springs extending coaxially with
respect to the cylinder axis, these springs being sup-
ported on the cylinder heads and returning the pistons

from the open position into the closed position in the
“event of it being no longer possible to build up pressure
with the pressureimedium, for example due to a leak.

With the high-degree of manufacturing precision which is
nowadays possible and standard_practice the racks 8 fit
positively and in such a manner as to be able to transmit
forces into the guides 6, so that they no longer leave the
positioh which they take up even when under alternating
load, and they achieve this without requiring further
fastening means. However it is also possible as an addi-
tional security to provide pins 16 which, either adhesively



8 that the pistons noved towards one another can run to a considerable
extent' into one another. -In this construc- tional formthe cylinder head
i's“t hen constructed approp- riately, so that there is still sufficient
spac€ available for air entry here. Wereas in the constructional form
according to Fig. 1 and 2 the cylinder heads 2 conprise a bevell ed-off
outer recess 18, in the constructional f#orPm-shown in Fig. 4 this recess is
constructed with a step, so that an engageable rim 19 is forned in each
case. Fig. 5 shows a constructional formof the device wherein springs 20
bel ongi ng per se to the state of the art are used. Wiereas in this

construct i onalecersd b e ed. IbrORE BUE! pdnfOr BXABBLe QT LeRRAg! 10!y

to the constr lﬁ% nal, form shown in equa al so be
constructed adCotenguigesné - coW&FPuétﬁGﬁélPFSF#§§h§ﬂﬂu§ﬁmFP§ of thpge

cyl i nder headzxa2k mm&@e tcner EoEmoBd faky guades, GSQhéSthld% heephevide the

space to accoggp%gﬁg E s 20. bﬂ he _con tructloB exanmpl es shown

in Figs. 6 an % SFE ditfi ¥RtC8n C8Fet RBTEGASYPAERI 5RBF £8r m shown

in Figs. 1 toldfg &aﬁpmangemuteoEstaédguudaalBimpﬂyvhded.tEobetthenurpose

there extendsubh%?ughe grgwglnder- chanber a web 25 which does not hinder
he guil des

t he novenents of and serves to accommpdate bores for the
pressure nedi um supply and di scharge conduits, and which at the sane tine

constitutes tihg damPbBUsden ¢eont Fe88.SBdandf 6t heneyhhndes- and 27
are provided bo%p in thS web Zg andaalso |ﬁ the cyl |%der 68928§1ﬁéd .

danpi ng devi c&* oBeFa§ PsapGi PEOVaLgd: hB 5P§%En55r§ﬂﬁe|ﬁaﬁhéglFPﬂéF@&ted

constructlonahhexeyﬂhﬁdeﬁnwau&ewltnoapbuaeeés239wﬁﬂdh39spéQtﬁﬁtéagpaﬁéﬂe

the two faces th pi Iun s._are s
arranged t hat ?Eéy gge ?hmﬁFﬁéc %ﬁ bﬁ?ﬁgeﬁg gﬂggg9 ﬁﬁglﬁgﬁr %xbﬁrded
into these bore8 wBighds2idahhy ahé positively accommodates the non-rack

guide 7 of the other piston, which guide is situated
opposite offset through 180° about the longitudinal axis
of the cylinder.

Thus if during operation a tilting moment which is trans-
mitted from the pinion of the control shaft 9 through

the rack to the guide 6 and thus to the piston 5 occurs,
the said piston can support itself in optimum fashion

by means of its guide 7 arranged precisely opposite the
guide 6. The guide 7 bears on the side walls of the
‘groove 23.

To guide the piston as reliably as possible, in this arran-
=gement each guide 6 is provided not only with the groove

23 but also with symmetrically arranged guide surfaces 24
which are broad in the direction of the circumference of
the inner wall of the cylinder and substantially exceed the
width of the racks.

In the constructional form which is shown in Fig. 4 the
piston 5a is so constructed that the guide surfaces 17
accommodating sealing elements 10a and lla are so aligned



borég'conprlse seal i ng rings .so that the plungers are guided in <i§)
seal ing-tight manner within the bores. Additionally provided in the web 25
iapé\g throttl e bore' 3%t and a bypass conduit 32 formed of a non-return valve
conprising in the illustrated constructional exanple a ball 33 (Fig. 8)
arranged in a ball cage having a valve segt 34. In the position shown in
iFig. 8 the ball is in a position in which®the bypass conduit is not closed

‘i.e. the ball does not bear agai nst a val ve seat but for exanpl e agai nst

hol di ng fi ngerg,4hirgle %J s‘{\ﬂntsh?ndye%s%%rﬁ%d Y taﬂof&hg\ﬂ[ Egﬂﬂgun tgy ass

conduit 35 constructed’in simlar nanner 1S pro- € cylTnder head
2, and in t he QRSieEAMEagxLeqts d gt Imnst ﬁm@tb§re 36n; §h950¢pdeturuche t wo

el enents 35 aniio'iﬁlprf@tlnﬂltm& @& qmm nakiaon hat ween Eaﬁs%beéar ag,peager
and the aSSOCIat ressu&gﬁgg m sypply .or. dis-  charge conduit.

constructi onal® <héfh re; ign§td linsubSicigpt, fRaRgnavaidrhleal ve
in the bypass foanauirt edErgbhiesean the val ve seat i.e. has a sealing effect.
The draw ngs al so show the conduits used for supply and discharge of the
pressure medium and here the conduit systemused as the supply conduitry
for exanpl e cHhsireps dan &bedgonstaroctiopalafdrmoadccprdinghkocaFiguntieand

"pressure fed-inther @vd9e3ekOnkRgs 92 I eokkf e val ve
ball 33 of the bypasggconSU| SZS ?fﬁoﬁbrégﬁ 4 gggggggﬁagkfohﬁgﬁg face A of

the piston 5 558 d8auid. t?ﬁe°8P§ﬁFH§§18P§é §psW ehewBohBUFig. udetihisr

di schargi ng t heceiss iki bbnalte&emedl mtheani:éiagieéoCBﬁa’eeaﬁ ehQS?SaE‘PEdHi&S
bearing the rggerinc% rals 90 502 and 503. -10

appar ent t hat ~whert°t h8*BFSt 6R §B8YBsCBGE-of the position shomm in Fig. 7
into the position shomn |n Fig. 8 the conpressed air resting on the piston

side B then dF%QhaSQEﬁthrQUQBnEQEuBQESng?hfSQHdBEtEhgoge9$8e59ﬁe£%wﬁrds

the exterior, whereas air present nder anber is
di schar ged t hFB&RIENE0cbRAONIIiBG3PES §ﬁet9|§h©nst&ﬂe Bfahhefanh1ahere

l'i kewi se thfOugédthewﬁékéa§61ncﬁﬂﬁﬂ'EoﬁggruéﬂgoﬁgﬂdﬂbfmSQHe ﬁisﬁgg psston 5

is noved further g05|t|on shown in g E unger enters
the bore 26 afid™fi Egggg |§ Y example correspon 1ng1y to he constructlo—

nal form shown in Fig. 1, but may equally well also be
constructed according to the constructional form shown in
Fig. 4, the cylinder heads 21 are made ¢orrespondingiy '
large, so as thus to provide the space to accommodate the
springs 20. |

In the constructional examples shown in Figs. 6 and 7, by
‘way of a modification of the constructional form shown in
Figs. 1 to 5 a damping device is additionally prowvided.
For this purpose there extends through the cylinder chamber
a web 25 which does not hinder the movements of the

guides 6, and serves to accommodate:r bores for the pressure
medium supply and discharge conduits, and which at the
same time constitutes the damping device at one side of
the cylinder. ' |

Bores 26 and 27 are provided both in the web 25 and also in

the cylinder head 2. The damping device proper 28 is buiit

into the piston 5 and in the illustrated constructional
S example comprises two plungers 29 and 30 projecting above

the two faces of the piston. The plungers are so dimensioned



off\rhe mai n di schar ge condui.t. At the same tine the pressure which occurs
cl oses the bypass conduit 35, and the air present in the cylinder-chanber
ap/{bg pi ston flace B nust -then force its way through the throttle bore 36,
whereby the novenent of the piston 5 is considerably sl owed down. Since the
two pistons 5 are constrainedly coupl ed bg way of the racks 8 with the

pi nion not shown in Figs. 6 to 8, the two?pistons are danped in their end
novenents. This danpi ng can be varied by SU|tabIe choi ce of the size of the

throttle bore. oLe g ri and the
Vi ews glven||$4§g§?£%§éa% SEB%¥?§&?; e su Iy o%gﬁgegg g ﬁg g
reversed the @ Cagt bsc Gwislegs 1rl’1¢g>art@§816hbore'sh|26t ahd B@r.ea&a |thet he
web 25. C lboxds @d&p&lse B%%i%%ggfqﬁ%%ugboEﬁﬁﬁt%ﬂe ﬁﬁﬁ?gggmé§eh af e

actuator device,, with a H&y

adapted to nnﬂ?ﬁﬂ?daﬁ@ Fﬁﬁlﬂ @ﬂﬁhﬁpﬂé§Pﬁ§lVlthlﬁuﬁbﬁlbeéséﬂdency, b) a
control shaft (9) with pinion, which shaft extends transversely with
respect to th i.S.arranged. s trica h respect to
the two p|sto%gﬁ%gfggﬁé1?ﬁ§§°%ﬁgﬁge%na§g WS? gg?e egﬁl%b¥°F§&e7§ ich
start from thélpiasdor h¥pdss apaddn$p6§edopmedlbélatnonheetyknndenvaX|s

tend t f h
pi St ons ?5§’VSﬁgﬁgggﬁﬁé’é%a?ﬂ?héﬁ93’35r§?8da55399§9899°ﬁ$? pRenb i€ beh gui e

the piston in | i(Bdgr B1) arzangedeisapdbadideager bayingasevalve

appr oxi mat el y sepposut.e c.nnetﬁaowaﬁt&@hahh&ﬁhy1h0FILBe 8 £Hegb&!t'@“ Bé' xi s of
its inner side-a rack (8) (drive

the cylinder, _one i,de S o] ng

gui de) whi ch COPSSggéPES RﬁVﬁlgﬁetEFn XHaSEhSPHGU1Fe+FsEHt fleped ine-

gui des (6) pra&hedbdlli tlhea natkbé8y agamnsﬁea valVQGSéaﬁUbﬁﬁcfofa§XQﬁple
towards the c % which is_situated
paral l el and ééﬁ%g§?|gghblngﬁ¥gn§§g%egﬁig éggyﬁh% %e?%ﬂﬁ?tﬂﬁ?h%T axi s,
and in the sat@ Sﬂeﬁvéoﬂhére i s posi- tlvely and slidably accommodat ed t he

non-rack guide (7) of the other piston which non-rack guide is situated

opposite offset through Lerr about the |ongitudinal axis
ypass dui .35 constructed in similar manner is pro-

vided in the cylinder head 2, and in the cylinder head 2
also a throttle bore 36 is provided, the two elements

35 and 36 providing a communication between the cylinder
chamber and the associated pressure medium supply or dis-
charge conduit. In the constructional form shown in Figs.

7 and 8 the ball of the non-retﬁrn valve in the bypass
conduit 35 abuts on the valve seat i.e. has a sealing effect.

The drawings also show the conduits used for supply and
discharge of the pressure medium, and here the conduit
system used as the supply conduitry for example consists

of conduits 401, 402 and 403, i.e. the air under pressure
fed-in here goes to the rear of the plunger 30,.lifts the
valve ball 33 of the bypass conduit 32 off and can therefore
act on the face A of the piston 5 with pressure.

The drawings also show the conduits used for discharging the
air still present in the cylinder chambers, these conduits
bearing the reference numerals 501, 502 and 503.



of t\h/e cylinder. 2. Devi ce .accor di ng to claim1, characterised in that
t.he gui des (6) prOV|ded with the rack (8) conprise symmetri- cally arranged
g dg,surfaces '(24) which-are wide in the direction of the circunference of
the inner wall of the cylinder and substantially exceed the width of the

racks. -12 3. Devi ce accordi ng tq@gorne of the two clainms 1 or 2,
characterised in that the non-rack guide (7) is arranged to be freely
nmovabl e longitudinally in the space formed by the groove (23). 4. Devi ce

according to éheW@ﬂ1rrbeeapparbntpthaedwhgncthenplétbﬁ movéseoudcks (8)
(6) "auppor t1 g e nbor LhaR, ShBLRILANEILC! 71hER TLle NERTREIGE hotReifbor cs

(6) supporting them characterise arr
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B must then force its way through the throttle bore 36,
whereby the movement of the piston 5 is considerably slowed
down. Since the two pistons 5 are cénstrainedly coupled
by way of the racks 8 with the plnlon not shown in Flgs 6
to 8, the two pistons are damped in their end movements.
This damping can be varied by suitable choice of the size
of the throttle bore. - |

It will be apparent from the foregoing description and the
views given in Figs. 6 to 8 that if'the supply of pressure
medium is reversed the same effect occurs as regards the .:.:
throttle bore 31 in the web 25.

@



- 187- above the two sides of the piston (5) and are in align- nent with

t he bores and which engage with a sealing action in the bores (26, 27) i
thvgnd positions. '9.- Device according to claim@8, characterised by
thrott- ling bores (31, 36) which connect the cylinder chanbers at the two

sides of the piston face with the aSSOCIated pr essure—medi-um-stuppty—and
di scharge conduits. 10. Device accordlng t'd claim 9,

bypass conduits (32, 35) which are provided with non- ,mﬂ "immﬂ"mp
whi ch connectsthe, cyljnder chanbers at the two sides o

wi th the associated pressure nmedi um supply and di scharge condU|ts
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217 FR-- A . 22836 AiXpodeB-parallias t)&the cylinder axis, extend to over
the control shaft (9), are arranged on each of the two

pistons (5) and comprise, at their outer side, guide sur-
faces which guide the piston in the cylinder (1), and
the said guides are situated approximately opposite one
another relétively fo:the . longitudinal axis of the cylinder,
6he-guide {6) comprising at its inner side a rack (8)
(drive guide) which co-operates with the pinioh, charac=-
terised in that the guides (6) provided with a rack (8)
comprise, in their surface facing towards the cylinder
wall ., in each case a groove (23) which is situated
parallel and symmetrically with respect to the cylinderx
longitudinal axis, and in the said groove there is posi-
“tively and slidably accommodated the non-rack guide (7)
of the other pistén which non-rack guide is situated
opposite offset thrbugh 180° about the longitudinal axis
of the cylinder.

2. Device according to claim 1, characterised in that the
guides (6) provided w1th the rack (8) comprise symmetri-
cally arranged guide surfaces (24) which are wide in the
direction of the circumference of the inner wall of the
cylinder and substantially exceed the width of the racks.
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8. Device according to claim 7, characterised by a

web (25) not impeding the movements of the guides (6 and
7), bores (26, 27) arranged one in the web (25) and one

in the cylinder head (2) associated with the piston (5)
~provided with the damping device (28), said bores communi-
cating with the pressure medium supply and discharge con-
duits'(401, 501), and by plungers (29, 30) which project
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