1 DOOR CLOSER COWPRI SING CAM DRIVE 5 The invention relates to a door closer
having a camdrive, and in particular a door closer having a cl earance-free
pi ston assenbly. In the state of the art, a differentiation is made between
door closers and door drives. In 10 case of door closers, the door has to
be opened manual ly by a person. Duripg the opening process, energy is
stored, e.g. in a closer spring, and the door closer is capable to close

t he door by using the stored energy. Contrary thereto, the door drive is an
assenbly which automatically opens and cl oses the door by neans of an
additional auxiliary energy, e.g. by a notor or hydraulic neans. In
particul ar when considering the 15 hydraulic circuits in door drives and
door closers, significant differences can be found. In el ectro-mechanic
door dDQOR ChOHRRICAMPRISINGCAMDRIVEYs provi ded, which apply the
rquired hydraul i c pressure. The respective pressure chanbers are thereby
acttvely charged with hydraulic pressure, such that the opening of the door
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i nternal conponents, i.e. notor and 20 punp. Contrary thereto, the pressure
chanbeh@ving & clegrnca-tige pisip aspeMOY - by expansi on of the chanbers and by
suctioning the hydraulic oil from other spaces of the door closer. Herein,
the energy for the closer spring and for the pressure generation is
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of the chambers and by suctioning the hydraulic oil from other spaces of the door

closer. Herein, the energy for the closer spring and for the pressure generation is
supplied into the door closer by opening the door. Consequently, the force and moment
characteristics as well as the occurring loads are mostly different for a door closer and a

25 door drive. The door drive has to apply the energy for accelerating the door in an
opening direction additionally, whereas, in case of the door closer, the door is

accelerated in an opening direction by the user.

It is an object underlying the present invention to provide a door closer which has a very
30 slender structure while being manufactured at low costs, and which is consequently also

applicable as an integrated door closer, e.g. in a door frame or a door.



10 a hydraulic | ock conpartnent adapted to | ock the closer spring. Further,
the output shaft conprises a camshaped rolling contour, in particular a
cam di sc, and the piston assenbly conprises at | east one camroller
abutting on the rolling contour. Door closers including sliding rails have
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si mul t aneo le tain a’confortable operation, 1I. decr easi ng openi ng
resi st aglate tr adientages usyfuoibenideyelvpments apbibwe lnmtml ng door angle, a cam
technology is preferably used within the door closer nmechani smof the

i nventive door closer, in order to transmt the force between the piston
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such that a safe closing of the door can be guaranteed also in case of an air draft in the
corridors. The tensioning of such closer springs whenever the door is opened cannot be
expected from children, ill persons or senior citizens, in particular. In this case, the free-
swing-function enables that the closer spring is biased only once and remains biased

30 until a possible emergency case. The present door closer can be inserted invisibly into
the door leaf or in the door frame due to its very slender overall width, such that no

optical drawback occurs and it is protected against demolition by vandalism.



also referred to as energy storing spring, nust be retained in a biased
position by nmeans of the hydraulic |ock conmpartnent, in order to prevent an
i mredi ate cl osing of the door after the nmanual opening thereof. Since the
effective direction of the closer spring is directed to the output shaft
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ener gy sgalidgosReirng deal ¥ asarlas Bhegmativepri ng tension piston. Contrary
thereto, the proposed door closer provides that the oil vol une
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cl earance-free contact between the two pistons of the piston 5 assenbly
and the rolling contour. However, such a plate-carriage cannot be used in
integrated and very sl ender constructed door closers, as they are proposed
herein. In addition, when using a camtechnology, it has to be considered
that snall strokes and thus small volune displacenents w th sinultaneous



10 technol ogi es. Cam door closers therefore require sustainabl e bearings
and el aborate hydraulic conponent arrangenents. In the follow ng, two
variants are disclosed, which enable that the two separated pistons, the
openi ng piston and the danper piston, always have a cl earance-free contact
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these two pistons is possible. The tie rods 20 enable a connection of the
t wobpi stons, which can be assenbl ed and manufactured easily. In addition,
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t he very small stroke-rotary angle-ratios of the cam technology, uncontrolled door motions
would occur upon too much clearance. Therewith, a working stroke is generated for the
15  damper piston and the opening piston. On the longer side of the door closer housing,
the closer spring is biased through the opening piston and the piston rod. On the other
side thereof, the hydraulically effective damper piston is displaced. By displacing the
damper piston, the hydraulic volume is displaced, such that the door velocity during the
closing process is controlled or braked by means of interposed throttle valves. in
20 combination with the force of the closer spring, a resultant force is generated through
the cam geometry of the rolling contour, which force generates the opening and closing
moment by means of the corresponding internal lever arm. In order to design the
proposed door closer as slender as possible, the opening piston and the damper piston
are preferably arranged in a specific way: The damper piston is disposed on one side of
25  the output shaft and the opening piston is disposed on the other side of the output shaft,
such that the output shaft is arranged between these two pistons. Consequently, no
direct contact is possible between the opening piston and the damper piston. Said very
slender constructional design of the door closer provides that a combination of both
functions, biasing the closer spring and dampening the closing process, is not directly
30 possible within one component. The realization of the hydraulic auxiliary function “free-
swing” therefore requires elaborate means on both housing sides, since the functional
areas are arranged separately within the housing. For a comparison: In case of widely
designed floor door closers, only one piston is generally provided on the spring side,

which simultaneously realizes the closer spring biasing and the damping function. In this



6 output shaft. In particular, the four tie rods are arranged at corners of
an i magi nary square or rectangle. The t put shaft passes through the
section point of the diagonals of saidsquare or rectangle. Due to this
arrangenent, an absolutely constant transm ssion of force between the
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supported agai nst 30stationary portions of the door closer and can itself
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via tie rods. Since the opening piston and the damper piston are arranged on both sides

of the output shaft, no direct contact between these two pistons is possible. The tie rods

20 enable a connection of the two pistons, which can be assembled and manufactured
easily. In addition, the use of a plurality of tie rods results in an efficient prevention of

twisting of the two pistons about the longitudinal door closer axis.

" Further preferred is the use of exactly four tie rods. The four tie rods can be distributed

25 evenly across the cross-section such that a constant transmission of force is possible.

Four tie rods enable to encase the diameter of the output shaft from outside, on the one
hand, and, on the other hand, enable to use the height of the cam contour without any
restrictions in view of load capacity. Therewith, a horizontal as well as a vertical

30  symmetry is possible.

In a particularly preferred embodiment, it is provided that respectively two of the four tie
rods are arranged symmetrically with respect to the longitudinal door closer axis. This

means that respectively two diagonally opposed tie rods have the same distance to the



7 nmode, stops exactly at the position desired by the user. In case only a
smal | torque would be effective in the free-swi ng node, the door woul d
nove. In a preferred manner, the tie rods protrude through the cl earance
conpensation 5 springs, wherein the clearance conpensation springs are

Formed ag RTEEFUNG SRELMLGE. ﬁﬂ'éd oQJrretﬁéS r@&a'a?étarH?\%e%r‘Qﬁ c@Fnér@Q)ftérﬁlthQmarﬁUCh

t hat the tie rods are tensi oa ded. The other "ends of the clearance
conpensquamenors pdtarggie af lee sufpdrshedt mﬁeaéhrqug@ tbpeasictign picintof tbe dﬂ&&@n@éﬁmer
pi st on. fThe ends of the t| ods, not ng _tensile {oaded KL E| t KFIy
screve8f fFREdSPURIR PNt chttagg% Uelt) gi'ﬁe?"ﬁpg?'@ﬁn '16"A&P3R A%Yegﬁﬁ% e or
in addithemidson & HSiBeObetedn A0S GHshifd SHIERIAC @G0 RS Nfeth pON pifAGh NYsicH t
is preferably provided that a flrstdgressure spring i s arranged bet ween t he

danper trpnstrmsuamds dllg@?tddcbm peralist withahsi laagitudiealedapridieseriax, 1ppessyhlecaand
sprin S
cont ou Sah e % PEIOR 2R BPER 2P fe B BRI s BBSREl i s firot

pressure spring pressurizes the danper piston slightly toward the output

shaft. Further, it is preferably provided that a second pressure spring is
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pressure spring is/are enough, suc hat they do not transmt any

t or que therdllirg domﬁoubdheg:op@eteﬁbadlcepaoity ohibeusling aamtowrdan e ggirtainedr t he
cl earance conpensation in the camnechanism In the follow ng, the
invention is explained in nore detail on the basis of the acconpanying
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clearance compensatlon springs, wherein at least two tie rods being arranged
diagonally to each other are tensile-loaded by means of the clearance compensation
springs, in order to compensate for a clearance between the rolling contour and the cam
rollers. These two tensile-loaded tie rods provide for a clearance compensation between

20 the cam rollers of the two pistons and the rolling contour, and the other two diagonal
rods serve to prevent twisting and therewith prevent tilting moments and related friction

or seizing of the opening piston and the damper piston.

Therewith, the two pistons assume the smallest possible dimension between the rollers.
25

Preferably, the clearance compensation springs are arranged in the damper piston

and/or in the opening piston. Therefore, no springs engaging from outside at the piston

assembly are required for a clearance compensation between the cam rollers and the

rolling contour. Therewith, the piston assembly does not have to be supported against
30 stationary portions of the door closer and can itself secure the clearance compensation

due to the internal arrangement of tie rods and clearance compensation springs.

Due to the lacking support on stationary components, no force vector and hence no

torque is input into the output shaft. Consequently, the door, when in the free-swing



8 Fig. 3shows an inventive door closer with opened door at an opening angle
of 150 with inactive free-swing for all, enbodi nents, 5Fig. 4shows an

i nventive door closer with closed door 'at an opening angle of 0 with
activated free-swing for all enbodinents, Fig. 5shows an inventive door

Cl el nibtd, "obd xR A ene! Shed\bl! Rl ekl 1F Rl Ay 05Nl torque
B ows et al

enbodi nent s, Vi ew the tree-sw ng accordl ng to the
first wdmxdibarmﬁe,cweg)thkﬂmwmg mmdentha/éocatomuldlmem according to a
second enbodi nent with an inactive free-swing, Fig. 8shows the inventive
door closer according to the second enbodi mrent wth activated free-sw ng,

Fig. 9$r‘i‘Oé{"spréfel?fe%t PRamfTeTRE Vi®froBd provieak! tfﬁ‘o@'@‘i’ﬁh@' @légfar%(éc%ﬁxb@ﬁsétﬁbna
third 20enbodi ment, Fig. 10shows different sectional views of the piston

ass@nblspnag@,owder&gn ithe tdlearahce cosmssgiatientsprings are formed as pressure springs
and press against the ends of the tie rods, such that the tie rods are tensile-loaded. The

other ends of the clearance compensation springs are supported against the opening
piston or the damper piston. The ends of the tie rods not being tensile-loaded are
respectively screwed fixedly into the respectively other piston.
10
As an alternative or in addition to the use of tie rods and clearance compensation
springs, it is preferably provided that a first pressure spring is arranged between the
damper piston and the door closer housing, wherein the first pressure spring is
configured for a clearance compensation between the rolling contour and the first cam
15 roller of the damper piston. This first pressure spring pressurizes the damper piston

slightly toward the output shaft.

Further, it is preferably provided that a second pressure spring is arranged between the
opening piston and the piston rod or between the opening piston and the additional
20 piston or between the opening piston and the separating wall, wherein the second
pressure spring is configured for a clearance compensation between the rolling contour
and the second cam roller. This second pressure spring, similar to the first pressure
springs, provides for a clearance compensation between the cam roller and the rolling
contour. Preferably, the first pressure spring and/or the second pressure spring is/are
25 weak enough, such that they do not transmit any torque to the door being perceptible

for the user, but only provide for the clearance compensation in the cam mechanism.

In the following, the invention is explained in more detail on the basis of the
accompanying drawing, in which:
30

Fig. 1 shows an inventive door closer according to a first embodiment,

Fig. 2 shows an inventive door closer with closed door at an opening angle of 0°

with inactive free-swing for all embodiments,



25Fi g. 1l1shows a hydraulic sw tching synbol for a solenoid valve of an

I nventive door closer according to a fogxrth enbodi nent, Fig. 12shows a
hydraulic switching synbol for a solenoid control valve of an inventive
door closer according to a fifth enbodi ment, 30 Fig. 13shows a hydraulic
swi tching synbol for a solenoid control valve of an inventive door closer
according to a sixth enbodinent, 9 Fig. l4shows the hydraulic 3/2-sol enoid
cont rolFigaBve @howseaniswentvedeer eloger Withgpeoed Weof at ah opebingi angle of A58°

de-energi zed pQsiti - Fi he, hydraulic 3/2-sol enoid control
val ve of the d&%#h @%gg\éérzl‘rggbsﬁrﬁﬁ%sqléerﬁpﬂéqug#%,h enbodi nent in an energized
position, Fig 16shows a detail o Fig. 15, Fig. 17shows the hydraulic

3/ 2-sol enoi d control valve of the door closer according to 10the sixth
enb8di fdet4in @h@ysea,@ﬁ@\(%werﬁfgrtqlmr with closed door at an opening angle of 0°

with activated free-swing for all embodiments,

Fig. 5 shows an inventive door closer during the opening process with activated

free-swing for all embodiments,

10
Fig. 6 shows a detailed view of the free-swing according to the first embodiment,
Fig. 7 shows an inventive door closer according to a second embodiment with an
inactive free-swing,
15
Fig. 8 shows the inventive door closer according to the second embodiment with
activated free-swing,
Fig. 9 shows a piston assembly of an inventive door closer according to a third
20 embodiment,

Fig. 10  shows different sectional views of the piston assembly according to the third

embodiment,

25 Fig. 11 shows a hydraulic switching symbol for a solenoid valve of an inventive door

closer according to a fourth embodiment,

Fig. 12 shows a hydraulic switching symbol for a solenoid control valve of an
inventive door closer according to a fifth embodiment,
30
Fig. 13  shows a hydraulic switching symbol for a solenoid control valve of an

inventive door closer according to a sixth embodiment,



Fig. 18shows a detail of Fig. 17, and Fig. 19shows an inventive door closer
according to a seventh enbodinent. 15 I the follow ng, the basic structure
as well as the hydraulic control and the function of a door closer 41
according to the first enbodinment is explained with reference to Fig. 1.
The dodgrig 01498ershﬂavsqné@fydsa@bwg-smémbé#@mr@lv&@pﬁhecd&ﬁ@]o@na%cs@ng e
door closer 41 onprises a door closer housing 42 which in turn
consists of a ﬁh¢§ﬁh@@ﬁﬂxwm6§EH\%daéﬂﬁﬁg%ﬁﬁpOﬂQOBnd a second door cl oser
housing part 44. In Fig. 1, the various hydraulic lines are shown to be

out side the door closer housing 42. This illustration, however, is only

gi ven frig. fHci Ishbwsahe ihyapadici 332-solgndid a@mraeual\tdﬂef ﬁhyéch‘cﬁjﬂdlcﬁsérlatceSr(MQEto
integrated into the door closer housing 4 In the follow ng, the structure

of Phe door cI6@%ﬁﬁhfn§¥6W@eﬂ§§‘a@%”?%ﬁ%ﬁ%Q@ﬁW@ﬂ door closer axis 62 is
explained fromleft toright. Afirst pressure spring 45 is supported

agai nst the door closer housing 42, in particular against a front face of
the fi &g, thor sbboser dbilwf iy pid,t 43. The first pressure spring 45 pushes
a piston assenbly 94. This piston assenbly 94 is guided in the door closer
housing 42, in particular in the first door closer housing part 43.

OppoSi tygg L7 t h% blvsshe B ?aiH:'b%/?%Ulé?ﬂndléenﬁoﬁ%Qf th%%darmgr%césfd.ﬁ@t&
abut s agai nst t e pi ston assenb . Sald second pressure spring 52 1s
supfort ed agai rise sixttsepdodimeint lmm deBBergiregpeosition] ar a housi ng separ ating
wal | . The separating wall 53 is disposed at the sectional area between the
first door closer housing part 43 and the second door closer housing part
44. Theigepar atshbgswalibtalidf Fof. "My, antll ange for connecting the two housing
parts 43, 44 and sinultaneously seals the 10 two housi ng parts 43, 44
agai nst each other. A piston rod 54 passes through the separating wall 53
along t ngi ] . seal ingly
gui ded F:?i 1 e sSEejgg)rSg’[aAl 'Hggﬁ{ bgéﬂélogéj ascrc??%ma_tﬂc?a@e%reﬂﬂw é'%glpéinés ide ring
seab. The piston rod 54 is fixedly connected to a closer spring tension

pi ston 55. Said closer spring tension piston 55 is guide n _t he doaor
cl oser R&RF Qi@\wzg tha b@én $teyatere ?%“@H@%@@&Y@”%@rc%%% engﬁbeéwaﬁ'oaaﬁfta 44.

The cl opef ¢ oL 29, écfaeﬁdn@tcftrgémet énaoa.rﬁeﬁﬂ. s lawe@wﬁméerre_ﬁ&rforng% The

cl oser sprlng I'S suppor agal nst t os r spring tension piston 55
on one S|de and agai nst an adjusting unit 57 for the closer spring biasing

b1 as1 ng nedastioss 45bREGH A fdpralkichia Hoof floseE Axisii Thenodcigesi 41 "

cappri %W@ée\éea dbér 9b§a0ﬁ&9’sn@t12' \nﬁeenm% édﬂs%t% e 20REF d5drA86Eer MR

42, in particular in the second door closer housing part 44. The piston
assenblp)arQ% @odpa ssesnd doonclosdehohsing ghart 44 IngFighé, ther \sarlq:uSelsxgHaellcs pneshg

o1 st on F6E TGN #hpS e i Q0oR SR HeprBLE2 o o PR, BrPEyoRst Mkdn”

i's rotafivd tor FHAMY rdfﬁwlsciié@%ﬁl . pﬂébﬂc@nﬁeIhn@ramn&tnnes%1:9,W@Qfaté@mtatﬁ@a@ad
camroller 50 supporte otatably therein. An output shaft 48, in the

enbodi mﬂerohoeﬁlwn‘}%h&f tthelfsvll@wmngtée plevcigen af hiber dper Cé%ﬁﬁrrm | @pn@ 7itsand

Zoﬁgse%w t 1" Iolr% os%? ax-%hgz ?&%Q@Em I?ia#rdcgmzllgft%tr RE’_SA %sqgg_eg%ar?g;tpgu pﬁ(' S

5 peryen 14 T 1€ ongi |na oor clos raxis

shaft 48stupposed bgainbtatl‘fe)ﬁ@@r élb@@ﬂ hdsing #Rom pasieakir ngahst hougit face of the
arrangenent of levers or an arrangenent with sljde rails to the doo”ﬁgb

vel | adirstrdpanaieseidiusing paré 4gi ghérf”%ts%’@%‘l")? SPUINIF? PHRNRS BIEIBE @SsE
ol [er S e, PRIGPERICIAE 21 RAUDAIREES Spp! QRsFRRatyg 12, I REkLErin 8%,
first door closer housing part 43. Opposite to the first pressure spring 45, a second
30 pressure spring 52 abuts against the piston assembly 94. Said second pressure spring
52 is supported against a separating wall 53, in particular a housing separating wall.
The separating wall 53 is disposed at the sectional area between the first door closer
housing part 43 and the second door closer housing part 44. The separating wall 53

forms a flange for connecting the two housing parts 43, 44 and simultaneously seals the



25rolling contour 49 is heart-shaped. The danper piston 46, the opening

pi ston 51 and the cl oser spring tensioq pi ston 55 are sealingly guided

wi thin the door closer housing 42 and, QOr this purpose, preferably
conprise seals or sealing flanges at their circunference. Due to this

seal ed ygHi f e f t AS

Gener at g Fo R o, S e G A RREE 188 S arageF Nt Mer
vi a varsepasatimgdwalll $& dlomgghe Skamgltudmmibm@ olpsepm& 6ar éheaps&mndm@ 54) is he

structure,.shown.in n ex ined fro Ieft to ri n

ong: t SERHSE et im e Sapadiid WP o3, 8iParieliRs i meshsao PR sl §68

for med, THéehisipdrday 54 f‘@fd(&ili/ c@ﬁﬁeét@@l%fﬁ closer Qﬁﬁrﬁ @ér%ﬁ@rﬁ pfb%'ﬁ 580 SB¢d cloler
particular the first door " 11 closer housin 43, and the danper piston
46.5A ppsingrieasioanpiston hhds dfided ibdhe gomrsﬁg@%dhm&!mdﬂ tinepadtierger inpitka on

Space. SFhaBREPERBsBLBRARS baroPr SEERo By Pk B SRS S IV Wi

danper cpis apritg %ldThéle;lcmemmmmgpﬁﬁtn@rsuﬁboﬁad ddhitdtWagscloBems@ime terdtiorp a
tank pressure | evel. An opening danpin onpartment 60 is di sposed between

t he opd¥stag 55 am @ﬁeﬁd%@d‘dt%@'%@pﬁ? aﬁluﬁéjn%nﬂt i fordhetpeseast ssingshigeingfon he
separ a r )
separ att 2o pioB3 ARl 36 S BRI hit S 1o e BRHEF SBERSTRES PG 2
cofmpar tsmmltomﬁlcdnsrode/bi\med e[ tlhlaeesmpdrraemmgf walcartiidge tvedvayald disfpotbe amtond
door cl oser u5|n 44 and the cl oser sprin ten on piston 10 55. In
addi ti mfegfeﬂ@ das WM QAl‘?ZS%HBP?'E@sgg tra e 2’%%3933?” THROR Gioger
comar%gfng%dg4arranged bet ween the closure sprl ng tension piston 55 and
t he sol enol ontrol valve 1 and acconmodates the closer spring 56 and the
adjusting unit 57. Based on Fi gs 11 to 18, the specific design of the

sol enoi-d cantr ol S ex | ai ned | .at 0 l. n hi ontext, al.so , the
Spect f CHNErT ARSETAY QAR aoD e p P 1 BereDE Facki M fist e e 380K (P be
expbai Regampdr prtdr 46! Aid aflcpenthCHIRESRT 47 BhitAE SHE BIMSld pigtciPRIESH 2The

and/ or the piston assenbly i nner space 59 can be used as a tank by neans of
unt hr odenuerqusieectt eamprises refitsh RNt 6ol rd mahichais. rotafaltydsupraited thereivor

o seconderariny il CahpRFEa sholsk Pl BT BRI R gtherti® P
hydr aU|Arﬁoutpl]§sh@fﬂhedinetde@nlb@mkwénit peaTtanT bl&aﬁt his eerdngetdidtiveehithe sirstxaend
in parallel with the |ongitudinal door closer axis 62 in the door closer

hou5| ngoller 47ard the %‘%CQWO(F%DIrPI@rI50nJ@eeﬁlépﬁﬁhﬁh‘ﬂ%éxﬁ%‘dﬂ?@%?f‘&%Pl&?d‘fhﬁber s
o %@pa%%sgéer?teflggrj%(?q tﬁ%%ﬁtuﬁhél Ry 2L rr"%\rxsé agy dogmg aﬁ)&%et%sml%

rally/ tothe nltuma oser axis
62. Fi dghe lfosdeovisorh h’ehdnmhftaul assémblgs 94nthpm}hhmtarmlglemeritnobrlam&rscer darhe

hydraulic lines are inte ate toth oor cIo housi 42. The
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extends fromthe clasure er space o the solenoird control valve

di r ect [Tpedirdt oamholier Héiang ’ﬂhl&rs:t‘tQOIndcbarfr hellerdd@ rall dn ¢lointrotingveainieuri49. sThe
fu%_%her Iﬁo con ects b Fth tagk line T. The designation "direct and

wi £houtO'He9 SN 4et's B 'riﬁ‘?? that no separate throttles are provided in
the |ines. hbvertheless the pressure can be slightly throttled by possible

filters or dynam c pressure differences.
The damper piston 46, the opening piston 51 and the closer spring tension piston 55 are

sealingly guided within the door closer housing 42 and, for this purpose, preferably
comprise seals or sealing flanges at their circumference. Due to this sealed guiding of
30 the pistons, different spaces or chambers are generated in the door closer housing 42,
which are connected to each other via various hydraulic lines. Said chambers or spaces
are, according to the structure shown in Fig. 1, again explained from left to right along
the longitudinal door closer axis 62: A closure damping compartment 58 is formed,

defined by the left end face of the door closer housing 42, in particular the first door



12 The openi ng danpi ng conpartnment 60 is connected to the tank line T
through a first throttled connection 7 For this purpose, a first throttle
valve 65 is used. In addition, a first unthrottled connection 77 exists

bet ween t he openi ng danpi ng conpartnment 60 and the tank line T. The opening

of the RREPHAUsIAGPAUNI3CHP ML BBRHpP Bidtoh A6t Repiktdrhssembiptifnat $de 59 is

connection 77 li&s nearer to the output shaft 48 than the opening of the
openi ngispaspd hgtweapdre dentpesPistan¢ta aed the spenimgopisiondd topamet Ganalpg be
Therewi th, the unthrottled connecti 7 . S Ved b i
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cl osur ge gAY eCOAAPEE PRESN B8 dndl teerdrHieg pistort Be drehis dlivags Mdihtanghat
second throttl ed connection 75 which is arranged at the front face of the
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arranged in the other hydrauljc,lines, 20 In the.danper. pist.on , j rst
hear gampargentos ' it bEmedihe Jasde' il Wiial PR 47 a1
assenbky|chBRPEoMRAGRIND 1 MESEEIMmeBads el desdispring 56 ald! e ddjudting whipser
pi ston 51. Same al so | ocks toward the piston assenbly inner space 59. A

third SfeBasedl oe figsi §1peolBdte ispeciie desigrerof Sihei sejeneilsFoIgli vl 55

and’ o PoRkiNG Firasa Thans Tl S0 hé areitc' QIRLMAVE dedich SPElfEsRY ©
proyi deshibetavpartinesat t 3nk il Mpar t &%slaindd. and phricukmk hisbe &. cliSséd spvirgk

val ve is spring-| oaded and | ocks toward the tank line T. Wth the first,
second agpeMiadadngipeke R sed/opthe pistemassgnbiyHBner sRasR Sd44pi hgyused as a

conpar i ﬁﬂ% SR | ock conpart nment
61 BOCEémt}%\aﬁ%gn%&?flﬁmﬁgg% )?@I‘ggﬁﬁl o oﬁﬁﬁo(%rﬂggtngﬁﬁ vol unme upon
expansion. A free-swng assenbly is forned between the piston rod 54 and
t he opening piston 51. The constructive desi of this free-sw ng assenbly
is expl“hiaﬁgﬂ'olﬂn thg deop £loser 4Tncemgrises aAgrsiir&gfa}m'ﬁol\'/ﬁ/eﬁmb?q’f@mﬁﬁqs&%‘a and
h ONgnQTp theadnRy i Rl tifg MPESA, i d&hidi Inydtddhic line,
rg%%r eﬁ@% F{’cfplg—el‘gs. @%trgﬁ@(? h#’%eé}?ﬁ?\@;éiao%sagﬁghrr%ti ons of the dogr cl gsl_g? 41
accor dentbddiedagsanklineT5The threppiyidcablicelifasrextend énbardillebwits the tongdudinal

herein, Fig. 2 shows.the door, closer 41 at. an,angle positio . 0wt

rel eas@@CERE aFFi B .'”Fﬂbe. deof hé?%% #ﬂ“@l’?@mégtﬁl es@?aﬁeﬁ h&%@&?ﬂl“gﬁ gfeat he
door clgagéctdd- toFtre vArisleVehdniserdosF spheserin theddbbnealoree NehdlughANstsgl e
position of 150 of the output shaft 48. The door is opened by a person. Due

t o t hi shanhelsavhighextamalf radzsly/vemtiesilyi witle iamest titheoloppidudipal deeragesssiaxian

arrang t o ver,s, I s. The fo IS Lhansmited thro e
2598l o Sl AR IS S Y e RNl s
transl até aitagraied iivte Bl d66r ploseépnoasingMn YT presdure linegPt exténde friver the t h
t he piston assenbly 94, also the_cPi ston rod 54 and ) i
lock compartment 61 to the solenoid control valve 1 directly and without being throttled.
The operating line A extends from the closure damper space 58 to the solenoid control
valve 1 directly and without being throttled. The solenoid control valve 1 is further
30 connected to the tank line T. The designation “direct and without being throttled” means
that no separate throttles are provided in the lines. Nevertheless, the pressure can be

slightly throttled by possible filters or dynamic pressure differences.



10 therewith the closer spring tension piston 55 are noved to the right.
Consequently, the closer spring 56 is bihased. During this opening process,
the pressure line Pis closed by neans of the solenoid control valve 1.
Hydraulic liquid is pushed through the third check valve 68 into the |ock

conpar RS pdhing Han ARG HonghAHAERE 80 S8 VWANEBtD © the &RIKVIRTe Tothv@RyH arfirshe
closer spring 56. After tensioning the closer spring 56 and by keeping the
15 pr e$vottied ¢cormertionoSeEortthis purpesewd higstithratle yalver 6% ieusbrinAdsitan. 41 i s

ti . Fig.,.4.sh the.d |. in i it i
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hydraulic oil. Together with the closer spring tension piston 55, alffﬁ@t he
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Merely a slight force is transnmitfed through the two pressure springs 45,
52 to PRENHEAHE 9§ Nisiipgr '§4?a§1“tﬁf$1 that a constant and cl earance-free
contact of the piston assenbly 94 to the output shaft 48 and the cam 25
contour 49, respectively, is secured by the camrollers 47 and 50. As shown
i MFi gThe, closhieeaarspingsmpaytreent 8dis nennected $o thetardnine Aribroughes seepnd

positign ring the. freeswing-function., M ile,.th 1S

novabl .g"\(/?ﬂtjqﬁioﬁgn%ﬁ '%?gu\e{. '(1% bsu g a‘é‘ﬂSﬁsa’anﬁ?efa‘:@ie%fﬂﬁ% f'ksﬁedé(frgé%gﬁ ng
accor dhBasihg gdread] Fst thThegio¥eNh-seEBAd 3Rrottled falvvioRisagsaM ¥ddisohes enird
enbodi ed as™a sliding-coupling. The two essential conponents of this
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of the piston rod 54. The second front face 72 is | ocaj e at th L ston
assenblije dain am usthrottiad manger b atdpast e fﬁ@!@b?h@f‘.ef-léﬁ‘ﬁﬁé%idﬁgﬁp In
shown | 4 a ke L~ NGl L R4t j i, S t
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al ong filter p1 shonmlgubdintégratdthintsebesdldnoahvalvade Préferably ofuntber tilkera Idotarom
of the pocket 71. The tvvo@;dront faces 74, 72 5 are thus arranged opposite
to eacReARNI9edINtAR QRRIUMAraYIGINeScan mutual Iy 1ift off in case of a
free-swing. Figs. 7 and 8 show a door closer 41 according to a second
enbodi ment. Identical conponents or conponents identical in function are
desi gnét dde widrhpérdpistore &6, raffiestecivack valve 66 is installed. This check valve locks

toward the piston assembly inner space 59. A second check valve 67 is installed in the
closer piston 51. Same also locks toward the piston assembly inner space 59. A third
check valve 68 is provided in the closer spring tension piston 55. This check valve
25 enables a hydraulic flow toward the lock compartment 61 and a locking toward the tank
compartment 31. A forth check valve 69 is provided between the tank compartment 31
and the tank line T. Said check valve is spring-loaded and locks toward the tank line T.
With the first, second and third check valves 66, 67 and 68, the closure damping
compartment 58, the opening damping compartment 60 and the lock compartment 61

30 can always be filled with hydraulic oil from the tank volume upon expansion.

A free-swing assembly is formed between the piston rod 54 and the opening piston 51.
The constructive design of this free-swing assembly is explained in more detail in Fig. 6.

At first, however, the functions and motions of the door closer 41 are explained in more



10 nunerals in all enbodinments. Fig. 7 shows a door closer 41 during

bi asing of the closer spring 56. In Fi 8, the lock conpartnent 61 is
hydraulically bl ocked through the pressire line P. Consequently, the closer
spring tension piston 55 and the closer spring 56 remain in their tensed

posi ti QRgai WiHR r%f%ﬁeﬂ'&e%sﬁggl ¥ 184 afk F\tperarR thdtioRs! of thi dirtdiSserld

Apart fromthe ference described in the follow ng, the second enbodi nent
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to the | ongituypdinal door clgs axis.62. i d, pivatal necti on of.
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connecte y nmeans of "a first tie rod 81, a second tie rod 82, a third tie

rod 83 ciemraacé-dreehcomtact ofl tigat pisttie dssembly 84rtodthegautpot shatirds and dhgedn n

pa&gl | ec:'on%t}rh4é,hr%spectively, is secured by the cam rollers 47 and 50. As shown in Fig. 5,
the closer spring 56 remains in its tensioned and arrested position during the free-

swing-function. Meanwhile, the door is freely movable without any torque.

Fig. 6 shows a detailed view of the free-swing according to the first embodiment. The
30 free-swing assembly is here embodied as a sliding-coupling. The two essential
components of this free-swing assembly are the first front face 74 and the second front
face 72. The first front face 74 is parallel to the second front face 72. Both front faces
74, 72 are positioned vertically with respect to the longitudinal door closer axis 62. The

first front face 74 is a front face of the piston rod 54. The second front face 72 is located



20 |l ongi tudi nal door closer axis 62. In addition, the four tie rods 81 to
84 are arranged at four corners of a Sﬂ are or rectangle to be considered
for the purpose of explanation only. The output axis 85 of the output shaft
48 passes through the section point of the diagonals of said square or
rectan (o] [ ti - 5,
he comti B d Re Rt e R T ore e st i g Siskinen

di sposethobet inekig. tha poaket pideis mclerdedds tiga op@ﬁlr@mlstdreﬁ w8 naﬂ/ver the pistards
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tie rods 81 to 84 are respectively connected to the opening piston 51 by
scr Bwi rege tBUs amtanged oppesiteciodsacthethssfin thaepdcket 7fliand eas rButuatly §# off in
protrude i n%o ghrggag’holes of the danper piston 46. Here, the ends of the
tie rod@S8§L % respectively screwed by neans of a spring tension nut
88. The first tie rod 81 and the third tie rod 83 being arranged diagonally
tothe first tie rod 81 are respectlvely tensil e-|1 oaded by an
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this srﬁﬁcrémelnarrr thejetensed pomtiaisarEnpstavmseasaly 84 It theysloas arevfiesly ar e
enbodi ed .as ressure springs, may load the first and second tie rods 81, 83
with t NP 10 I'n addition, Fig. 9 shows a first sealing flange 89 at the

dapger piston 46, Whl ch seal s the danper piston 46 with respect to the door

cl oser housing 42, SfF)artl cular with respect to the closure danpin
conpar tAaait Bem |thead afeneg desnibed timethspeollaying sthen srond @@@{wgmﬁmh

{ ange coreshREa B8 ng ASElr DU ay Kodta T poheclyd S hedt i S¥shBole,
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second sealing flange 90. These two sealing flanges re used in.the
pi st on PRASHEHBI hesommag pigten éﬁbautheem@ndzemvﬁ@m@nte@ha@ée't@rréhprémb% is

CoﬁBe”?&%gﬁgn&%é_d?% é@?h 'o7st8h rrgﬁgﬁgfdﬁ‘ frahdinid r{gjeétt%hsléﬂo%fa?h?&io% ‘fr'htehr'n@t the

danper rate arance conpensation springs 86,
conbi natdmrrfaw'a 174 i&&rm@sﬁooiwyeﬁ thieeadditisnalppistond85t ke adnbtrmaalplsisn 95
possi bl e di stance between t

|
e OB RIes0n RASaNE. BuCh ingl Tus bk BRSWeaR e, HidifenalshicRel Py d e nq
50 abut rQBnta&érHﬂ)lkl'@@ LONMULs ARe2ared HBRYEerP 15 SRIGRTRY Tﬁén'%eﬂf@ft@

cl earar?ce conpensation springs 86 are to be configured such that the
fri ct | mpafattﬂgem@din@brfennsthw opeming r@rppmgonorapeemﬂrw &y Adutber differenee

fri f t | fl 8 t h h t
heSr i Beaen e Bt SPBaLRRIToane 35 soit edisBERL of JphtrnlEE HREo R
roll er Serﬂgocﬁﬁfér@,(kh\é%iét@n rb8t540‘sfccfnﬁ1@mefd|1§iv6@|lw ltdilﬂwe addrtronal piston 95 and the

closer spring tension piston 55. The connection between the piston rod 54 and the

additional piston 95 is pivotal about a first axis 79. The connection between the piston
rod 54 and the closer spring tension piston 55 is pivotal about a second axis 80. Both
30 axes 79, 80 are positioned vertically with respect to the longitudinal door closer axis 62.
In addition, the first axis 79 is positioned vertically with respect to the second axis 80.
Further, the axis 80 is positioned vertically with respect to the longitudinal door closer

axis 62. Said pivotal connection of the piston rod 54 prevents a seizing of the assembly



contour 49 upon a stroke notion of the piston assenbly 94 in the

free-swi ng-node. 17 assenbly 94 is geiﬁrat ed, such that no forces are
transmitted to the rolling contour 49 consequently, no undesired
torque is transmtted to the output shaft 48. Fig. 10 shows three sectional
Vi ews 0, ceg@% d

secti o(ri:Pcl §%Eg th:%tS sc% b eﬁoﬁa @rgggggﬁ"%ht@vﬁﬁgwr‘% lon?ﬂ%ﬁ@ﬂb?&%lo&éf‘

t he opemsn@Qpl ston 51 At the bottom of th| s pocket, there is the second
front face 72. The piston rod 54 engages with this pocket 71, such that the
free-swing-function is guaranteed. 10 The enbodi ments proposed up to now

show t oy PagindPPE ShBiV 4 tﬁlﬁénfé)éfseﬁnm el R §oEPEBsat h@rhd&%wlﬁgﬁoté"ﬁmﬁﬁm
rollers 47, 50 and the rolling contour 49. In the first two enbodi nents,

t heb dammivoqamnbridaatlw QONMEINANES boadmpomrfentslmientlceltlnﬁuesmn arg ﬁesngga@
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50 and the rolling contour 49. An alternative is disclosed in the third
enbodi @EModimentshpOPesse hefgiB. cl ear ance conpensation is integrated into the
pi ston assenbly 94. The danper piston 46 and the opening piston 51 are

al ways slightly constricted by the tie rods 81 to 84 and the integrated

cl ¢ar afte sistopeassahisin odnsropgsedth Fiysch drthl 0 roplates thapista hesemBly, 946 6f

al ways abut on_the 20 rolling contour 4 his context, |t i
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t herew t eve cantin For rpos used ear anc
conpensihGHTERF: Rgattss bare RS spaRh i Miel arandcPiEsates 5o Beiegno
di ggongdnde? regGifedtHtVeverscabauted MhldiBonone cl earance conpensation
spring 8 ould be provided for each of the tie rods 81 to 84. O course,

the cl earance conpensation springs 86 can preferably be arranged in total

84 pretdin® SPBURPETOR SREMAR B iBelnme:afne) wifp d Rl e (Bihul 1
with respestst @reomrﬂmédley mé@nfbf et tié hed @15 tose@nnielidryd 82, achirtdieng
to the third enbodi nent can al so preferably be used t oget her with the first
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weaker neh dhef th@sf@nmg FHdrﬂ@ur559 @%fﬁeaomddmaé&ﬁﬁ%etr@buwt%qé, 1B5t ke
enbodi ment therewith always | oads the piston assenbly 94, in particular the

openi ngelpng tapmtar, 49 rdadse Nt dsiedgany rrecessns, favihe liReiedsnd rteed4 winsgmay
therefore be loaded optimally.

30 The four tie rods 81 to 84 are respectively connected to the opening piston 51 by
screwings 87. At the other ends thereof, the four tie rods 81 to 84 protrude into through-
holes of the damper piston 46. Here, the ends of the tie rods 81 to 84 are respectively
screwed by means of a spring tension nut 88. The first tie rod 81 and the third tie rod 83

being arranged diagonally to the first tie rod 81 are respectively tensile-loaded by an



10 node and upon a bl ocked cl oser spring 56, such that the door closes, at
| east if the resistance is not too |ar g automatically, also during the
free-swi ng-node. Neverthel ess, the user "does not have to tension the |arge
closer spring 56 upon each opening process, but only the much smaller
second ;pEERSUN &ISRahes c'é%wr_pérf%aﬂéﬁ ts'g‘?iH?%G.'ﬂwé Nitég RSP R Bhce CBMpPRINSRHEN
assenbly 94 according to Figs. 9 and 10 according to the 15 third

enbodi repnings &6 bee fir eh dnaffirst teondsl Bédand the third He coth d3parsd sue docgied g tis .
Figs. 11, 12 and 13 sho fourth, fifth and sixth . enbodinent.for. a door
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preferred variant. 20 The fourth enbodi nent according to Fig. 11 shows a
ver§ sitapthe gebpettiventtie iradahBth §heAopacaningndi et desprctiveosigagance
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the | oqkes eiaI) Weith Glfoh@etihe theadkmpen@iston HBe Dpeasshisespgdcife dramgemast,
alternatively be open or closed, such that the free-swing is selectively

de- act ithackaaraRcecempaneation-perinaL SenWCh 3¢ AMPPEIRHRS BIARSYIC FBENGHENHY f t h
entod! BN thd FSEhfld SEBENPHETSN 81/ 88Gith tbRspANNeCt ed to the tank 1ine T 18
eda state O e SO

a de-energl z enoid control valve 1, 30 shown on the |eft
side. The operating line Ais blocked. The switching position on the right

shows the energized state of the solenoid control valve 1 ei t he
pressurB qdidﬁlé”\% Fiﬁhog SRAYSt%h rsItt ééﬁF%ﬁﬁag? et t@f,d%ﬂagch'ﬁ%hHgén‘lfvﬂipha?%st he

cl oser tﬁ@rq(a?ﬁpéﬁ 'ﬁ,%rf—‘ AeOGMAdresPBE 6 AT AIBEEINEQSTRGr 4MEMt paRicufar Shigh t ed
to the tank via e operating fine A 19 Fig. 13 shows the sw tching

synbol réspedthe the giosumntianpimgnecompardimedt £§. noa sinilarenanigspthe oRRNING Riston

ressure line P,i ted,to,th ti i A j - '

G oo, Snisuieeieh iy SRHeE: & weciod PRy Fhl e 2 BnihdilsTel F sEE8h eBiing
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operating |line A and, consequently, the closure danping conpartnent 58 are

short egeb The apaning ipisdor STrisgéormed injedmlly huith tthe sesrsdr sralingeflaRas @9 of
the SOlﬁ%%'edt\ﬁc?ngéﬁlngv%%Se& QSB, 'I3€ f9%sed in the piston assemblies 94 of all

embodiments.

20 The integrated clearance compensation springs 86 are arranged within a piston,
preferably within the damper piston 46. The integrated clearance compensation springs
86, in combination with their associated tie rods, provide that the smallest possible
distance between the two cam rollers 47 and 50 is maintained, which are spaced by the
rolling contour 49, wherein the cam rollers 47 and 50 abut on the rolling contour 49

25 without a clearance.

The integrated clearance compensation springs 86 are to be configured such that the
friction of the components within the piston assembly 94 as well as the friction of the
sealing flanges 89 and 90 with respect to the portion of the first door closer housing part
30 is overcome, since otherwise the cam rollers 47 and 50 would lift off from the rolling

contour 49 upon a stroke motion of the piston assembly 94 in the free-swing-mode.

Due to this arrangement of the integrated clearance compensation springs 86, no

counter-bearing with respect to the components of the door closer outside the piston



cl oser 41 according to the fifth enbodi nent. Subsequently, a constructive
desi gn of the 10sol enoid control valve for a door closer 41 according to
t he sixth enbodi ment is expl ai ned basea on Figs. 17 and 18. Based on Fig.
14, the switching position according to Fig. 12, left side, is shown. Figs.

15 and LGegipArok he genbEibl Neu Ak 'n%”fo@é‘é‘soéﬂé ﬂgnérﬁltfédgto thé, rollinghdortbGie49 15

Fig. 14 shows a segtlona view of the hydraulic 3/2-solenoid control valve
in a dendpeogtemenilyane undheiréy thrguéiictrangmitsdeiodhe acdpitrablafiad.ve 1
conprises a valve housing 2, a valve chanber 3 integrated into the valve
housing 2, a solenoid 4 and a valve spindle 5. The valve spindle 5 noves in

a | onglFtagldﬂ 0&holis’ Bféé RcAbRAviawY VP edgistord8ssetbihe4 \eekyrlisd aohes third
co rises a first valve seat bore 6 as a connection fromthe 7p1ressure i ne
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fromt Hsur e
8" to + e SBRRM A BT Ao hOGpTREMISASEREE et dhasoP AR BPE TS,
bore 67T prtai edd B4 enghyewithpleisi porkied 7t1h€sm:acmad thelfv&-sw&tg ﬁnmc&or?.:s The
free aperture 8 is also fornmed as a borehole, wherein the borehole of the
free agdefaeed is arranged vertically with respect to the first valve seat
bore 6 and the second valve seat bore 7. In addition, a dianmeter of the
first valve seat bore 6 is considerably snmaller than a dianmeter of the
setOnd el embeelirhebisr proposad U do viadw esrsyv mwrbebﬁsihapmsaitélﬁldst fgta wiearapcand

f t d 3 b he f
cart 1 3ompreatian HBRucrd the a5« S apritGe Falifg ca5lotED. LLE ek 3
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val ve seat bore 7 toward the solenoid 4. The first part 12 is disposed
conpl etségiytho towardetheh eutpait \sbaithdrb Ehe pening piston 51 is pressure-loaded by the

second pressure spring 52 slightly toward the output shaft 48. This secures a constant
15 contact between the cam rollers 47, 50 and the rolling contour 49. An alternative is
disclosed in the third embodiment. In this case, the clearance compensation is
integrated into the piston assembly 94. The damper piston 46 and the opening piston 51
are always slightly constricted by the tie rods 81 to 84 and the integrated clearance
compensation springs 89, such that the two cam rollers 47, 50 always abut on the
20 rolling contour 49. In this context, it is particularly advantageous that no moment acts on
the output shaft 48 and therewith the door stands still in any possible position during the
free-swing-mode. The symmetric and diagonal arrangement of the four tie rods 81 to 84
provides for an absolutely constant force transmission and therewith prevents any
canting. For this purpose, the two used clearance compensation springs 46 are
25 arranged at two tie rods 81, 83 being diagonal to each other. As an alternative, one
clearance compensation spring 86 could be provided for each of the tie rods 81 to 84.
Of course, the clearance compensation springs 86 can preferably be arranged in total or
partially also in the opening piston 51. In addition, the tie rods 81 to 84 prevent a
twisting of the damper piston 46 and the opening piston 51 with respect to one another.
30 '
Further, the piston assembly 94 according to the third embodiment can also preferably
be used together with the first pressure spring 45 and/or the second pressure spring 52.
A specific application is e.g. given in case of very heavy fire protection doors. The

closing force required in case of a fire requires very strong closer springs 56. For the



The second part 13 of the valve spindle 5 conprises a first sealing
surface, enbodied 5 as a convex surfagg 9 (see in particular Fig. 16) on a
side thereof facing the valve seat bore 6. Said convex surface 9 is forned
by a ball 10. The ball 10 in turn is enbedded into a face side recess of
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surface or lateral surface of the first valve seat bore 6. Due to this
ar r angenepesest herainvegroprigese dheirsecopdi prigssure speng 12 @ssan nadditignak closgtied
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val ve sptoAd ®réssurd spahyisuisahutiensrecosskaranan 1% closapspries 58. Skessdond
seal ing surface, enbodied as a cone ring surface 11, within the valve

chanbePressusaispriegne? in Hus smiadiaent theyewdh lwaybindst the Ridiep aisemply 94,
ci rcunt.ereng 0 eV i nd - da- i tatee, 08t he
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chanber 3. The solenoid 4 conprises a coil 16, an,armatuyure 17 and a pagle
core 18eSi$iaRICEoi1F 11 éo%Sﬁ%ﬁndaﬁgﬁﬂ?t'%%’ afisqt (HWing7 1g‘r"?d ‘F}%’Swmgé"@)g?e
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|l ongi tu val ve axi s . e pole core 18, a borehole is forned al ong
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17. In the de-energized state, said gap 20 is larger. The solenoid 4

further conprises a connecting line or voltage supply 21 for connecting a

control-.unif,to,th d lic - ennl, d.. vial - t he
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armature 17 are arranged in a so-called arnmpture space 22. Said armature
space 22 illastraing e ilin emRod neery|shows the prefesresh@iaitng 1ine A is seal ed
WiEB respect to said arnmature space 22 by a specific seal, in particular a
groove ring

The fourth embodiment according to Fig. 11 shows a very simple embodiment, in which

the operating line A to the closure damping compartment 58 is omitted in such door
closer 41. The solenoid control valve 1 here only controls a connection of the pressure
line P from the lock compartment 61 to the tank line T. The pressure line P can
25 alternatively be open or closed, such that the free-swing is selectively de-activated or

activated.

Fig. 12 shows the switching symbol for the fifth embodiment. Herein, the pressure line P
is connected to the tank line T in a de-energized state of the solenoid control valve 1,
30 shown on the left side. The operating line A is blocked. The switching position on the
right shows the energized state of the solenoid control valve 1. Herein, the pressure line
P and thus the lock compartment 61, and consequently also the closer spring 56, are
locked. The closure damping compartment 58 is shorted to the tank via the operating

line A.



5 seal 25. Said groove ring seal 25 is arranged between the valve spindle
5 in particular the first part 12, ang the pole core 18. A connection
channel 15 is extending within the val 8 spindle 5. Said connection channel
15 connects the armature space 22 to the val ve chanber 3. Since the valve
chanmber 3 is always freely connected to the tank Iine T, also the armature
space 22 is always pressurel ess. The connection channel 15 is 10 fornmed by
a | ongiRigidi Badhdwr eholsevilehiggsybol forgihteudixitalemiaddimeaki Ac@8ding tohthey fve

indle 5 | I by Iy | bei tical wth. t t he.
ongi t GBPISAPNy B Erasare Jier Pom GaRBECtit: 1 PPRFIMALIE AL A eBoR the

| ongi tydipa ¥henslzog %ﬁée&fé dingus . the ibtlorS tthe Greggurefiinehe ard ve
spi ndl gﬁ-%e ?r{n!(?)flrti F:Eﬂ?ar ,S t he gnglingl-}di nal dggroze_f?ol e can (t;éer formed al ong the
| ongi t tlliste Makwenpartmaest 6 harelblackedyvihe @pemtingl inesA argl, Teeseawendlyhdigsi ng
2 conprjses base housi C onent, 26, .a.irst valvye chanber insert 27
and a §19&5*ﬁ%%95?%9 Eﬂg}%’g@”? rqreﬂonﬁﬁéoftfmgéqn&%ﬁ:% * chanber insert 27 and
t he second val ve chanber insert 28 together formthe val ve chanber 3. The
hydraulic 3/ 2-sol enoid control valve 1 is structured and assenbl ed as

f?I ! ﬁv\&igscwAamwﬂuﬁaahowemeeﬁ@re?imcﬁﬁemﬁ@ af fioselanaid ¢androd ypkiRol @f dhe dopiar t
A g g G S

chagberoigneid tconfrol Tatvealir fady doentdloseds $| aoedidg tof thichsixtoleemmdimént is
extends to the second val ve chanber insert 28 and is connected thereto. The
conpl et&pl@ined based enifigs-of7 3l doi d 4, second val ve chanmber insert 28 and
first 25 valve chanber insert 27 is screwed into the base housi ng conponent
26. For this purpose, an internal thread is forned at the base housing
conpond@usedton &igl B, dbe rswdichindj pgsiten ecnaldinditebiy. i1, fleft sk, i shown. Figs.

extensiqn 2 f the solepoid 4. The individual. housi conmponents are
seal ed 1%@74?&5 S@Q%th&%&?“%?ﬂs'g%?F??m,mgctr? 'ﬂoﬁg’i rr‘ﬁjﬁf' nprises a cap 30.
Thescap 30 encases the solenoid 4 and sits on the base housi ng conponent

26. 22 are preferably fornmed as one piece, In addition, a filter 36 is
arrangddg.i m4t$hovs asseotivnad \dendletha hydraulig 73/2swlendid | cantroe/alve i @pdsed

tside th I 3 j he. i I i L .
S0l e corgerd sdten TR DcsguRh ot S RS e B D et YA Rilsify e
i nsi de 2t he VARGECHAMBENG ResBanRNINtd&he Sailve oL 20BPSIIEAGIHON andi & Bilve
including the tank conpartnent 31 conprises a volunme conpensation piston

32, a cbimstaSat hervadys spigdiechmaves dnpdaraitudinalsiiectgn angw valvees 3% 35
fo% t he conpensation spring 33. The tank conpartment 31 is connected to the
ta Q line T. The 10 vol ume conpensation piston 32 defines a wall of the
t ank cdameavaNenthathberTBec@nptions Hfirst \aivegehy bepr iBhgs |apadadedtiort frem the

conpensation spring 33. The conpensati on spri 3 is . su ted agai nst the
vol une PE@TEIERJREI R Hi%tf@lﬁewamb%r?ea%ﬁ? aesetqcz@agf V%ﬁ%ﬁ@gﬁg %@S ?r?&%gﬁﬁ%
beari ng, .34 i r i { ng
R T A E L e

3/ 2- sollieadl ds famtedht the valvé ¢rancloersd r Tibe didstswabet amai botey6 is located directly

rogation-symmetrjcall jth respect tot | pngi t udj nal, val ye axis 38, The
pré_gsuroé’pp H%sto!:i,het ﬁ%‘}/ : P’Q&V?nﬁg"i‘itﬁ%@ A ﬁ‘& &ﬁ% TR ?i%hdy Ooﬁ‘?} sfy @
devi at §dhERETE SAhErdiRtRE bRRefIIETR RS freEfRLes BUE &irtdrigRdR/ekichllyNGitd R&SpRict Ng
line A end at respectively at | east one position on N _
to the first valve seat bore 6 and the second valve seat bore 7. In addition, a diameter of
the first valve seat bore 6 is considerably smaller than a diameter of the second valve
seat bore 7.
30
The valve spindle 5 has a split structure and comprises a first part 12 and a second part
13 being screwed into the first part 12 and thus fixedly connected to the first part 12.

The second part 13 extends from the interior of the valve chamber 3 through the second



20 the circunferential surface of the base housing conponent 26. At this
position, ring channels 39 are forned. ﬁaid ring channels 39 are seal ed
with O-ring seals 40, when the 3/ 2-so|g oid control valve 1, enbodied as a
cartridge valve, is inserted into a correspondi ng receptacle. 25Fig. 15
shows t\ag, YAAAIILS RS PhE S8l of PR TIR: fl?é@'p‘éﬁ@%%%é’éé&gcérﬁ outside
enbodi nent 1n the energi zed state. Hereln, | ear | VISI | e that the
val ve ghevdive Gwambem&ved to the left corrpared to the |IIustrat| on of Fig.
14. Consequently, the operating line Ais directly connected to the valve
chanmber 3 and thus wth the tank line T and the tank conpartnment 31 via the
second i ¥8cSRRbaROIE of thel PRIV IPRTIE & tdMBrised & fboséamgbsurtdte, JRaRRfiedg
of the ball 10 in the first valve seat bore 6 and is therefore not
conbectasda convex suthoe clseatie pagicularFigpdh) an @ vdedheieodfaringtheevalvatsepbr e

L and g 4 T S A BB A R Bl e sl L

ring sealo 3%acdhads eeceut vhtheevawatsgiadle 5 ihasar@ibulanodithdisaeeherpdi13] n a
regi on between the groove ring seal 25 and the second val ve seat bore 7,

the valagsliton @ shpwder 'ﬁafgrrae%@ﬁm%galvausemiel’é ipanigriar @k e seennyl RATVe:
seat bof &fd ? é’és?l?g%’pnhg%cp %%@BIS%? 5@%&#:@5@5&189 ThE®ofvaE istirfaBe td'6s

foll owing surtaces of val v irst surface Is calcul ated
by 10D2 Aréariged WQBW ¢aid va)ve presssecepdng UAf dbe vave pressuae egriby 140EXUther Tc)

- (032/4 * 7 th factthtthefrstsr Il er than the
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val ve pressure spring is supported and the cone surface 11 is pulled
into t raarrang;emmht\m the \saé\a& phasserd spesegd dothe elvei $pindlenb isdloaged, towardviize

I h 3/ d | 15 .val
U o e doun el e bk 308 SRt A A opehitBiokind sk VbR s o
oi 5 I gt he de-energi zed swtching position, shown in Fig. 14, the side of

the valve spindle 5 fornmed as the cone surface 11 is pushed into the second
val ve seat bore 7 of the operating |ine by the pressure spring 14 and

t her ew c t t. 0, t n an
o1 e Vive REIFEBIAC. Sl SR ekl M) oA, oCodctha B, 10y

f or med odnprisesga aacent s"@hagadur%&eWeMbdoﬁed)eeta to@néhawgawﬁaw € 15 pathin ﬂi’e
The sealing dianmeter D1 of the valve sgl ndle 5 toward the armature, space 22

i s | ar g&@ve shampRe3sBedfPnedingswéage hbisformegiahasthithacompiste cirewpfergnee
defzbne%fEIﬁg%aT\%t%& {?ffét ’%‘ﬂﬂ”a ngen%(?ﬁﬁeﬁ%?étead?qhe B st h”gaﬂ'% fr?geggrrf%e the

armat ure space he operati ine A'is pressurize renti al
force is gqmusm@tiem:htb hlneegbomdmamé sa::at—;horm’i ianddbéerevéth $dads thpeopeiatiggllined and
the seal ed armatu ce 22, which force pulls the valve spindle 5 toward
the sol'WHbI&PPEC Tfﬂ]lt écaiefﬁh%mﬁﬁféon to the elastic force against the second
val ve seat bore 7. The sealing effect increases with increasing pressure in
the operating line A. The solenoid 4 is preferably configured such that a
svvl t chiThe aglannst4td®mmlsasta corl dbcenpiromtuarief 1 epedta pblef earee! §. sTher ewibh® del.
30t he and t ank
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the opergabid@riangedAni series along the longitudinal valve axis 38. In the pole core 18, a
borehole is formed along the longitudinal valve axis 38. Said borehole forms a linear

guide 19 for at least a portion of the valve spindle 5, in particular a portion of the first

part 12 of the valve spindle 5. In an energized state, a gap 20 being as small as

30 possible exists between the pole core 18 and the armature 17. In the de-energized
state, said gap 20 is larger. The solenoid 4 further comprises a connecting line or

voltage supply 21 for connecting a control unit to the hydraulic 3/2-solenoid valve 1. The
armature 17 and the pole core 18 are embedded into a sleeve 23. Further, an insulation

24 exists between the sleeve 23 and the coil 16.



pressurel ess, wherein the valve spindle 5 seals, with its ball 10, the
pressure line Pin an oil-tight manner,against the elastic force. A
consuner connected through the 24 pr @ure line P, e.g. the |l ock
conpartment 61, can now be effectively sealed until the rated operating
pressure is reached. Said operating pressure is dependent on the magnetic
force. In this swtching position, the operating line Ais connected to the
tank | mMhe JolwiddeuB @i tsaiaemafliner@vareharrargger 'msa woecalledaarimatares spdde 22.
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desi gn and ependent of t er o I nes and/or sw tching positions.
In Har IseaUIZarSaxdlgroomlrmgtsm 26fis Mtanggdaheta/ﬁdndbﬁe/abl@awmﬂea‘g vialpasticylar

parti cul a n | ve I ndl e r the diff rent| he
applic r'b)l(ﬁe'?n% Q/Bglea%Srﬁ ﬁ*gc?%”?ﬁ vaém(:}I gLr? |é‘ ﬁ%w [Lthe, 7
and 187\/:3?\/'%93&98@ 5UShid/ @oHRSitN Bharkned @b@ﬁﬁé&s%@térﬂiatuﬁ ¥pade 0D tohﬁwedoor
cl oser according to the sixth enbodinent is now explained in nore detail.
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pressure |ine P, ho
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Due to the split structure of the valve spindle 5, in partlcular the longitudinal borehole
can be formed along the longitudinal valve axis 38 inside the valve spindle 5.

15
The valve housing 2 comprises a base housing component 26, a first valve chamber
insert 27 and a second valve chamber insert 28. The first valve chamber insert 27 and
the second valve chamber insert 28 together form the valve chamber 3. The hydraulic
3/2-solenoid control valve 1 is structured and assembled as follows: An annular

20 extension 29 is disposed at the solenoid 4. A part of the second valve chamber insert 28
is embedded into said extension 29. The second valve chamber insert 28 in turn
accommodates the first valve chamber insert 27. The already mentioned sleeve 23 of
the solenoid 4 extends to the second valve chamber insert 28 and is connected thereto.
The complete unit consisting of solenoid 4, second valve chamber insert 28 and first

25 valve chamber insert 27 is screwed into the base housing component 26. For this
purpose, an internal thread is formed at the base housing component 26, and a
corresponding external thread is formed at the extension 29 of the solenoid 4. The

individual housing components are sealed against each other.

30 In addition, the housing 2 comprises a cap 30. The cap 30 encases the solenoid 4 and

sits on the base housing component 26.

A drilled insert 35 is formed inside the first valve chamber insert 27. The first valve seat

bore 6 is formed in said drilled insert 35. The insert 35 and the valve chamber insert 27



in the sixth enbodi nent conpared to the fifth enbodi nent. This neans that
the operating line A is always connectEQ to the valve chanber 3 through the
free aperture 25 8. The connection bet\Ween the val ve chanber 3 and the tank
line Tis controlled by the second val ve seat bore 7 and the cone ring

surf acerd brefefaiddoih& astdie Hi@bé.elrﬁt&ie](ﬂ?bﬁ, 2 fitbr BBSs Srrdn3e8TRAAE MRsttvdlve

formed 1 n"one piece. Further, the pa or trf1|e pressure conpensati on
bet weerhahwearinsegnt 27 . Sead diltap 38nid dibposeathkutsidee the ivalveheharebei @ ame in the
sol enoi d _contr.ol I3/al ve 1 according to the sixth enbodi nent. Herein, the
connect®PU8 INE B30 formed as a sinple flat surface between the armature
space 22 and the tank line T. No boreholes are required in the valve
spindle 5. The connection 15 is fornmed as a flat surface on the val ve

spi hdl én sadsditiozy Aovelimg ch@peasatiorspinidBé mchuding gbeyigok. compartmeadidit iion,

ertmod iaPred 2SS 1he tesB ST AniFEinti p® SER Qblind Sohrsataf yi o7,

struct iictdding theotaikr tsmbagthight eyl @ofiprisesval wiumbastrapensestiort palomrd?,
second val ve chanber insert 28. Rather, only one val ve chanber jpnsert 27 is
used i FOPHIeNsstianhSRINE/IANOHheCYBPBRRALPTV ARFRY ottt iy PBARIE PRuFhhe
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all enbo oor closer pr opose el n. 19 shows a
dot® clvotsne aoograthsation isios S2edefmesnd odilinethe thdk onyadrtreentpdhehts pston
conponents identical |{n functjion are designated w identical.refere

nuner al°¢ i§slighyly gl Orﬁgﬁ‘g}y thﬁecoé%(‘é'ﬁ?tﬂ S?%f%)r”ng\%% -Talﬂ}?gCO({ng%U%a(ﬂqne%DfF‘@b nd
of thegl Borted’ 4 nsERSE QBIPHhE AIMBENUtRPOBRLA B2 bR Sa¥ENHE BBhast Rt
can preferably be Used in all 15 enbodi nents of the door closer 41 proposed
her ei n.aggingt the sphiogsbearingrBddonming abier didet thierebfc Hbekfronl {asesef the speng

cl oser spr.ing tension piston 55 as a spring-lo check val ve. The space
i nsi de bteﬁémag%r'S(,SFB%\’&‘?(PHﬁ%@?%éaﬁ%ﬁoﬁmga‘spﬁg‘% ei\?ezlgnsi de the second door
cl ¢ger housing part 44, in which the closer spring 56 20 is arranged, is
herein referred to as closer spring acconnodating space 92. Sai d cl oser

spri ng Taecdwiisardic fy2-splereid2coniral yphee Twhs cRopEwied swestretaltyurPiRiiophe
moves SREFERLA it B<H8 1o §ie"ERokUGNE! G SR S8 ThEMHE3RUR R PO g

al so agpparsiig ged Paded thdashk Viney d. obhieutli deliateetbmvsdiderotatkssyrmetry.
hydraulic flow fromthe | ock conpartnent 61 into the I

The pressure line P and the operating line A end at respectively at least one position on

20 the circumferential surface of the base housing component 26. At this position, ring

channels 39 are formed. Said ring channels 39 are sealed with O-ring seals 40, when

the 3/2-solenoid control valve 1, embodied as a cartridge valve, is inserted into a

corresponding receptacle.

25  Fig. 15 shows the hydraulic 3/2-solenoid control valve 1 according to the embodiment in
the energized state. Herein, it is clearly visible that the valve spindle 5 was moved to the
left compared to the illustration of Fig. 14. Consequently, the operating line A is directly
connected to the valve chamber 3 and thus with the tank line T and the tank
compartment 31 via the second valve seat bore 7. The pressure line P is blocked by the

30 seating of the ball 10 in the first valve seat bore 6 and is therefore not connected to the

valve chamber 3.

Fig. 16 shows a detail of Fig. 15. Based on this illustration, particularly the differential-

area-ratio can be explained. It shall be noted that said differential-area-ratio is used



25 cl oser spring accommodati ng space 92. The fourth check val ve | ocks the
hydraulic flow fromthe closer spring commodati ng space 92 into the tank
line T. The cl oser spring acconnoda??ng space 92 and the tank
conpartment 31 herein are a space with hydraulic interconnection. The

suppothBg SichfseliOfeddif ?&W%\h ebo'?goﬁ"’antir‘thhl§e|n‘?tf;]@ddléiéFﬂan@zé&ﬁk/élvc'ﬁ_l7 dsHidP

hydraul I c separating pressure builds up in the corrpartrrent
61, al khewadhiFdg. n‘e¢m¥3 shcamm anﬁ@ 116hé1&3valvee:pg1dle Satanprises aiseahang digmeteso

t he hydr aullcflwd ed agcor di t
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| oss ofy, ‘é%ﬁﬁ?\ bdIREBM Qhe Pc%\féJFﬁ@ s@afMbhd %@%@@M%Waﬁbrs@é@boﬁé nathkeYualdde
cl oser spring tension p|ston 55 does not exactly stop at the desi red

posh t i spindkhb r@@@amlaj}estmmmat&r BB gWhen thedgsesdiviaive seaidaia 7o§ oraesh He t he

necommbistig 1§ 2PeRing Bl P R bR R ilne SRR SrahENEls Bhindfe, 5i
conpar fr'ﬁ%nﬁrsﬁlsﬁfél’cbnig &él@u@mwg(mzmesm ~Thepewi 1 i), Theedaddndesomed g
resistance, simlar to an opening danping, is intentionally generated in

order talcbicsd tye(DHt aud) i< (0814 dn). ety thet Eaat Hbat the first surface is smaller
conpreSS|on set - behavi o t f the f h ch I 9. th

hydr auf?@" ghe & é&ﬁe%?\éh{’?% n§| 8?@%”5%%9&@ t&c C‘:‘rrrﬁﬂ%v g;/'ieng“ p%t‘bog(vrbZ
toygr d;jiRgatign kwhéﬁ‘?he-r secT&‘i’c? valBesdbt Bord!l7 8 dbded. STHeirawRsl, the Jdhee pResslupser

spring accommodating space 92 by the closer spring t ensi on pi ston 55 during
t he opepiing 1grissepporded ahtdie conesurfaee|1dcik pudethide thesecand yalyefseat bore
pre-pressure. Therewith, the undesired rebound is considerably reduced.
Further; the follow ng conponents and preferred specifications are provided
according 15to the invention: Preferably, it is provided that the
free-swing assenbly is forned as a sliding-coupling which exclusively

t rans m%edmtf&@ﬁbeemb@@lg@rﬁettmem@'r@doﬁew 3 pyerylignd2 rf'f%efpﬁ'@tq%ﬂfol
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connecueawageSmprlafmea@éyenergzed switching position, shown in Fig. 14, the side of the

valve spindle 5 formed as the cone surface 11 is pushed into the second valve seat

bore 7 of the operating line by the pressure spring 14 and therewith blocks the

connection of said line with respect to the tank in an oil-tight manner. On the magnet

20 side, the valve spindle 5 is radially formed with a groove ring seal 25 with respect to the

armature space 22. The sealing diameter D1 of the valve spindle 5 toward the armature

space 22 is larger than the second valve seat bore 7. Therewith, there results a defined

area ratio between the cone seat and the sealing diameter D1 of the armature space

22. If the operating line A is pressurized, a differential force is generated through the

25 area ratio between the operating line and the sealed armature space 22, which force

pulls the valve spindle 5 toward the solenoid 4 and acts in addition to the elastic force

against the second valve seat bore 7. The sealing effect increases with increasing

pressure in the operating line A. The solenoid 4 is preferably configured such that a

switching against the elastic force plus differential force is prevented. In this position,

30 the pressure line P and the tank line T are connected to each other.

In the energized switching position according to Fig. 16, the operating line A is
pressureless, wherein the valve spindle 5 seals, with its ball 10, the pressure line P in

an oil-tight manner against the elastic force. A consumer connected through the



used, which exclusively transmts conpressive forces. Preferably, the
free-swing assenbly is arranged betweep,the piston rod and the piston
assenbly. As an alternative, the free- g ng assenbly is preferably arranged
in the 25piston rod or between the piston rod and the closer spring, in

parti CH@srsu (?thWE ?;e Rl ?6(9(” Ba Rfént B9 ChASRIw B éﬂf@:t?v@@séé’élecﬂ“uﬂtlpfhe

Furt he ageous t e free-sw ng assenb l'y conprises a first
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axi s and beln
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front face and thus decoupl es when the closer spring is 1ocke By neans of
t wod abbuild g iatlie bpetating Ineoht faces, a very sinple and effici ent
free-swing assenbly can be realized as a sliding-coupling. 27

Advant ageously, a pocket is fornmed in the piston assenbly, wherein the

pi st on ThedernBodiwhéiRg dfaMaPrypvéddBIR-sblenpiecksitrol Amhanand tippliaible eccsrding
pocket can also be fornmed in the spring tension piston. In a further

alht er n& theeinyention giso onotigrsyalye ﬂ6§'9P§ ingerepdent fram the cagrdge dgaignand n
this c t
Y

he ot he the piston rod iIs
di $posedmibhdthinsofiiesikedat tamdoso reoseztilie ai vahae, tim aastlcmxlarmmda vdiveespindia, and/or

Preferably, the d | add | i d h
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fixedly connected to the piston rod, wherein the first front face is forned
at the additional piston. The piston rod and the additional piston are
fi xedl BasedrecFigd, 17.and 1iapealonafractine desiggea tiee salepnif cordral vadiet Lof the
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15 figures show the de-energized switching position with an open pressure line P, as
shown schematically on the left side of Fig. 13. Identical components or components
identical in function are designated with identical reference numerals in all
embodiments. In particular, the solenoid control valve 1 used in the sixth embodiment
corresponds to the solenoid control valve 1 used in the fifth embodiment, except for the

20 differences described in the following.

As shown in Figs. 17 and 18, the tank line T and the operating line A are interchanged
in the sixth embodiment compared to the fifth embodiment. This means that the
operating line A is always connected to the valve chamber 3 through the free aperture
25 8. The connection between the valve chamber 3 and the tank line T is controlled by the
second valve seat bore 7 and the cone ring surface 11. In addition, the valve spindle 5
of the sixth embodiment is formed in one piece. Further, the path for the pressure
compensation between the armature space 22 and the tank line T is shorter in the
solenoid control valve 1 according to the sixth embodiment. Herein, the connection 15 is
30 formed as a simple flat surface between the armature space 22 and the tank line T. No
boreholes are required in the valve spindle 5. The connection 15 is formed as a flat

surface on the valve spindle 5 or by forming the valve spindle 5 as a polygon.



bet ween the piston rod and the additional piston is formed pivotally about
a first axis perpendicular to the Ionggéudr nal door closer axis. Due to
this pivotal arrangenent, possible for whi ch do not extend linearly to
t he | ongi tudi nal door closer axi s and could therefore result in a seizure,
are prey eﬁ'&cﬁﬁ?n ZQhér\h c%t%nng'i |hS esfo?érfl% YvalOVA dgcqzotr@rﬁ%; td'&he sixth
connecti on ween the pis oser spring tension piston is

f or med epabatimeny rabdemgaedesonmév\mart ssrpfpﬂeprenﬂme:wavetmarhleen éngs t nali lnagedoor
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closer spring can act on the piston assenbly through its biasing force via
t he5pi shwodimeént.n di rect pressure contact inside the free-sw ng-coupling,
or in the opposite direction, the piston assenbly may act 30 on the piston
rod. In this state, a normal door closer operation exists, in which the
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theo 28 spring force can no longer act on the piston assenbly, after the

cl oser spring was manual |y tensi oned once. \VWen the door is nual | ved
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lifts o omt e piston asse he “pi st on asse noves,
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free-sw ng-function. Further manual opening and cl osing 10 notions of the

door o ur nastill cke c n
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assenblPjoeri® PhiheiderbnsiPed the PRIGle NhEENFU BIStAE SgnBIoyes g

addition, Fig. 19 shows the fourth check valve 69 also as a spring-loaded check valve.
The third check valve locks the hydraulic flow from the lock compartment 61 into the
25 closer spring accommodating space 92. The fourth check valve locks the hydraulic flow

from the closer spring accommodating space 92 into the tank line T.

The closer spring accommodating space 92 and the tank compartment 31 herein are a
space with hydraulic interconnection. The supporting disc for the spring 56 shown in the

30 adjusting unit 57 is no hydraulic separating wall.

When pressure builds up in the lock compartment 61, all elastic members arranged
therein, e.g. seals, residue air or also the hydraulic fluid, are compressed accordingly,

which results in an undesired loss of volume. The spring tension piston 55 compensates



20 the additional piston or between the piston assenbly and the separating
wall, in order to |oad the piston assegbly slightly toward the closing
direction when in free-sw ng-node, whefein the additional closer spring is
weaker than the closer spring. The closer spring fulfilling the fire
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danpi n t i Thi s sol enoid control

val ve gr@g%@’ttgs%ng%gﬁ??(?%%stggéngﬁgpﬁgg%ﬁ%rtrrent. Therewi th, the

cl oser spring, once biased, can no |longer relax and the free-sw ng-function
of the door cjJosger, is activated. By swi.tching the solenoid control valve,
Che | ofkTtsHptE: UAv M CamhPheRs T PR EPe Aet et T8 & PESIeL Arryg s
1014i sko@d fvkRBoli ston assenbly and therewith cl ose the door through the

out put shaft, e.g. in case of a fire. In a preferred enbodinent, it is
provided that a first hydraulic line, in particular a pressure line P,
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cl osur gyiflenxetsppardrigenits conipgiessivd ebaicd beimdaar thaldleseragstirgy tanidr the
hydraulic line, in particular a tank line T, extends fromthe sol enoid
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enbodi nret, waithopahigieg aspsmits conmgaessieatforcesf or ned bet ween the piston
assenbly and the separating wall and/or between the piston assenbly and the
additional piston. Afirst throttled connection is disposed between the
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pi StOnp?siéﬁ?@th)én@'tﬁé@Rﬁe?i%p_ﬁﬁ@téﬁéﬂér@?ls‘t&].m| fromthe opening danping
conpartment The hydraulic oil flows through the first throttled connection,
and 30in particular through the third Iine, into the tank conpartnent. In a
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arranged vertically with respect to the longitudinal door closer axis and being fixedly

30 connected to the piston rod as well as a second front face in parallel with the first front
face and fixedly connected to the piston assembly, wherein the second front face lifts off

from the first front face and thus decouples when the closer spring is locked. By means

of two abutting and lifting front faces, a very simple and efficient free-swing assembly

can be realized as a sliding-coupling.



first unthrottled connection is arranged between the openi ng danpi ng
conpartnent and the tank conpartnent, erein the first throttled
connection is always open and the firs 30 unthrottled connection is

ei ther closed or opened by the piston assenbly, depending on the position
of the piston assenbly. The first unthrottled connection preferably enters
into the openi ng danpi ng conpartnment between the first throttled connection
and t hédvahfageosbhf ta. pdtiet asvfoimed e they dishon iassembly; avhdreindihec pistaredod is
through the first unthrottl ed onnection.into the tank conpartnent at
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can be tﬁ&@ﬁﬁﬁg YSHYoreBtdrY, IRRFUNhEPKEMARYe EBRHISh afMeSpidfont /B8 i9eerinivY BOVRS
the opening process. Wen a specific opening angle i's reached, the piston
ass8nblpartsi wheseini bulhés cases tbpeamiengarhios th pistdn sed conprises &t pagkat rapening
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Preferably, the door closer conprises a further throttled connection which

i s arranged between the closure danping conpartment and the tank
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Therewi th, the press ine P and t ock "conpartnent are connected
t 0 t he thatdoditudmaldoar ¢lhsef axist swi t chi ng position. The operating line A
and thus the closure danping conpartnent are blocked. In this sw tching
position, the closer spring or the closer spring tension piston,

regpecth ehyefeAe8 dHbodiRfarRbfand dditidnat pistehn@-isustelided that tA® connection
deactivated. By blocking the operating line A the hydraulic oil can be
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of the closure danping conpartnent is connected to the tank 30 I|ine.

Ther ewiceH!d theeefere I8 grsavgresaryeneyantesal |y arrested and the
frgg-swing-function is activated. In this switching position, the closure
spring cannot transmt any force to the piston assenbly. Sinmultaneously,
t he cl oseddilimpérns poefiesatse acovised ¢catahd doneepiicin betvessethd pistan fadeanq the
novabl e and the door, can be npved w.t hout I r%e effort. This .enpocgi nt
Eﬂag%ﬁﬁi dicular to the
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longitudinal door closer axis and the first axis. Also due to this pivotal connection
between the piston rod and the closer spring tension piston, a possible seizure is

25 prevented.

In case of a non-locked state of the lock compartment, the closer spring can act on the
piston assembly through its biasing force via the piston rod in direct pressure contact
inside the free-swing-coupling, or in the opposite direction, the piston assembly may act
30 on the piston rod. In this state, a normal door closer operation exists, in which the closer
spring is manually tensioned and, upon release of the door, the closer spring moves the
door back into the initial position through the piston assembly and the output shaft. In
case, however, the closer spring is hydraulically arrested, e.g. by energizing a solenoid

valve, the hydraulic oil can no longer flow from the lock compartment. Consequently, the



31 In an alternative hydraulic control, it is provided that the sol enoid
val ve connects the first line to the sggond line in a first swtching

position, and connects the second line"To the third line and bl ocks the
first line in a second swi tching position. Consequently, in the 5 first
SW tCh'sggng%h%é 28n ﬁcﬁ“?orp%éerséétr 8n ! thBepiBtH akBembRL kafe PRI EIBBSE sphing was
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spring. The SE)I’I ng- | oaded check val ve | ocks toward the space becom ng

snal | eraddiinet diangat actiotebeingeadiierd. a hydraulic pressure is 30 built up
and maintained in the |ock conmpartnent, in order to arrest the closer
spring. For a pressure generation in the |ock conpartnent, all elastic

menber §n cppiaferred dribodintenteitds edbed thasaduaddifionairclaseyosprirg sy drranged
oil itself, are conpressed accordingly. This results in an, undesir
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of restrict eni ng gles determ ned by structural conditions. This
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dug_to the Il rotary angle;stroke-ratio.  Th rr e
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conpartment becom ng smaller in the opening .
emergency cases. For this purpose, the additional weaker closer spring is used. In
particular, this additional closer spring is configured according to EN1 or EN2 pursuant
to DIN EN1154. A so-called second pressure spring for a clearance compensation
30 between the cam roller of the opening piston and the rolling contour was already
described. Said second pressure spring is preferably replaced by the additional closer
spring. As an alternative, the use of piston assembly internal tie rods and clearance

compensation springs can be combined with the additional closer spring.



10 direction through the third check valve into the | ock conmpartnment during
t he openi ng process. Therewith, a rel a&'gve opening resistance, simlar to a
openi ng danping, is intentionally generated in order to bias the hydraulic
oil and to obviate conpression-setcharacteristics. In pre-known
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case, a maxinum pressure difference exists. In the case described herein,
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pi ston. 30 3? This closing is in particular achieved by arranging a

furt hef" 688 RT 9dI%e between the space becoming smaller and the tank |ine,
wherein the further check valve | ocks toward the tank line. Therewth,
hydraulic oil e.g. present in the accommpdati ng space of the closer spring
i s bi asech quefengedt kenbogémeenty ibrie qeresideddthedna Hesh iiwgesilicnling, t nepadicklar a

S5conpart nent through the spring-1oaded check valyve,in_ the cl i
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conprising a valve housing, a solenoid and a valve spindle. A valve chanber
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parti culhey h@dragielings peeferdisly extshdstibstantgigr inuparatlel with hhe dorgituelinal moor
particular a tank line. The aperture is referred tqg as "free", since it
conneccosER @xisandahiaigatabint the Reyng ohEhe A0RMGOSEH t chi ng position of
th?OvaI ve. The valve spindle is at |least partially arranged within the
valve chanber and 15 is linearly noved by the sol enoid. Further, the valve
spi ndl én ecopfesed embodintent han clening: damipémg canfoarsterddal formged doetween ftaei ng
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t hr ougleorpmrseeninand ithe tank compartment. The additional piston may be open-worked
25 and does not have to be guided sealingly in the door closer housing, such that the
opening damping compartment extends to the areas between the piston assembly and

the additional piston and between the additional piston and the separating wall. Upon
opening the door, the piston assembly dislocates the hydraulic oil from the opening
damping compartment. The hydraulic oil flows through the first throttled connection, and

30 in particular through the third line, into the tank compartment.

In a preferred embodiment of the opening damping compartment, it is provided that a
first unthrottled connection is arranged between the opening damping compartment and

the tank compartment, wherein the first throttled connection is always open and the first



20 toward the solenoid. Due to the protrusion of the valve spindle fromthe
val ve chanber, the val ve spindle can bgoconnected to the solenoid or can be
partially integrated into the solenoid”"In case the second val ve seat bore

is closed, the valve spindle is pulled into the second val ve seat bore by a
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wheg ei Bohhectian ito fiag tankscagupaitsienbaheé thée Wear isydampead Ishortly béferes direadhias and
t he second Eart,_i s screwed into the first part. Consequently, the second
part i §sfinRepPsitienAHERE OFSPB% he first part and is linearly novable
together with the first part. In particular for providing the
differentialarea-ratio, this two-part formof the valve spindle is

especi &réferatlygytheodasss elobee complisgher uther, thiattleduconoestion whishsisaaiirarged
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Second DGR 81 ERBFE dafiping FPmRAET 380 e PEPCEr PR BT hal b er Lo
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closing direction.

In a preferred embodiment, it is provided that the solenoid control valve connects the
first line to the third line and blocks the second line in a first switching position; in a
20 second switching position, the second line is connected to the third line and the first line
is blocked. Therewith, the pressure line P and thus the lock compartment are connected
to the tank line T in the first switching position. The operating line A and thus the closure
damping compartment are blocked. In this switching position, the closer spring or the
closer spring tension piston, respectively, are not locked and the free-swing-function is
25 deactivated. By blocking the operating line A, the hydraulic oil can be discharged from
the closure damping compartment into the tank compartment only through the further
throttled connection and the closing process of the door is therewith always damped. In
the second switching position, the pressure line P of the lock compartment is blocked
and the operating line A of the closure damping compartment is connected to the tank
30 line. Therewith, the closure spring is hydraulically arrested and the free-swing-function
is activated. In this switching position, the closure spring cannot transmit any force to
the piston assembly. Simultaneously, the closer dampening is deactivated and the
piston assembly is freely movable and the door can be moved without a large effort.

This embodiment of the hydraulic control is the preferred embodiment.



arranged between the valve spindle and an armature space of the sol enoid.
Said seal is 15 disposed at the al read?)/“di scussed seal ing di aneter between
t he val ve spindle and the sol enoid. Particularly preferred, the armature
space is always freely connected to the third line, in particular the tank
line, via a connection channel extending through the val ve spindle.
Therewith, a pressure generation in the armature space upon a possible
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advant ageous enbodi nents of the two inventive hydraulic sol enoid valves are
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spr i ng-rheate &f hiad lenepme seratl imatheecloser spring in case of a power breakdown. This
closing function always has priority for an emergency case and is regulated by law or

industrial standards.

25 Preferably, it is provided that a spring-loaded check valve is arranged between the lock
compartment and a compartment becoming smaller during the opening process of the
door. This space becoming smaller during the opening process is in particular the
accommodating space for the closer spring. The spring-loaded check valve locks
toward the space becoming smaller. According to the invention, a hydraulic pressure is

30  built up and maintained in the lock compartment, in order to arrest the closer spring. For
a pressure generation in the lock compartment, all elastic members contained therein,
e.g. seals, residue air or also the hydraulic oil itself, are compressed accordingly. This
results in an undesired loss of volume. The closer spring tension piston compensates

for this loss of volume, however, performs a small subsequent stroke. This subsequent



20 In a further preferred enbodinent, it is provided that the second
sealing surface, in particular the conﬁ surface, seals the second val ve
seat bore in a de-energized state of t % sol enoid, and that the first
sealing surface, in particular the convex surface, seals the first valve
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Parti CLHOQ{SHérQ&?fS%gI%q, t he val ve housing conprises circunferentially
extending ring channels for this purpose. Starting at these ring channels,

a plurality of radially
25  Preferably, the check valve is arranged such that the hydraulic oil in the space
becoming smaller is pre-pressurized by the opening process and is thus actively

pumped through the check valve into the lock compartment.

Preferably, the check valve is arranged in the closer spring tension piston.

30
Further, it is advantageous that the space becoming smaller is closed, except for the

check valve, during the opening process.



25 directed channels for the first Iine and/or a plurality of radially
directed channels for the second |ine §$y preferably lead to the val ve
chanber. Further, it is preferred that“the hydraulic cartridge sol enoid
control valve conprises a volume conpensation unit including a tank
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contr ol Ve or aulic cartrra ge sol enoid control valve.
the valve spindle can be connected to the solen0|d or can be partially integrated into the

solenoid. In case the second valve seat bore is closed, the valve spindle is pulled into
the second valve seat bore by a differential-area-ratio through the pressure of the
second line, in particulatr the operating line. This arrangement including a differential

25 area ratio promotes a sealing of the second valve seat bore free of leakage oil.

This differential-area-ratio is in particular achieved in that a sealing diameter of the valve
spindle outside the valve chamber is larger than a diameter of the second valve seat
bore. The sealing diameter is defined at a seal between the valve spindle and the

30 solenoid.

Preferably, the differential-area-ratio is obtained by configuring the diameter of the valve
spindle outside the valve chamber to be larger than the bore diameter of the second

valve seat bore. Therewith, the pressure of the second line in front of the valve chamber



Li st of Reference Nunerals 13/2-solenoid control valve 2val ve housing 5
3val ve chanber 4sol enoi d 5val ve spindl§%6, 7 val ve seat bores 8free

aperture 10 9convex surface 10ball 1lc

e ring surface 12first part

13second pad 1514val ve pressure spring 1l5connection channel

10

15

20

25

30

can support the force of the pressure spring, when the second valve seat bore is closed,

and pull the second sealing surface into the second valve seat bore.

In a further preferred embodiment, the valve spindle consists of at least two parts. For
this purpose, the valve spindle comprises a first part and a second part, wherein the first
part is guided to be linearly movable in the solenoid and the second part is screwed into
the first part. Consequently, the second part is fixedly connected to the first part and is
linearly movable together with the first part. In particular for providing the differential-
area-ratio, this two-part form of the valve spindle is especially easy to assemble.
Therewith, in particular the sealing diameter can be configured to be larger than the

bore diameter of the second valve seat bore.

In addition, it is preferably provided that a seal, in particular a groove ring seal, is
arranged between the valve spindle and an armature space of the solenoid. Said seal is
disposed at the already discussed sealing diameter between the valve spindle and the
solenoid. Particularly preferred, the armature space is always freely connected to the
third line, in particular the tank line, via a connection channel extending through the
valve spindle. Therewith, a pressure generation in the armature space upon a possible
leakage of the groove ring seal is prevented. The connection channel within the valve
spindle extends from the armature space through the valve spindle into the valve
chamber. As already described, the valve chamber is always freely connected to the

third line, in particular the tank line.

As an alternative to the afore-described hydraulic solenoid valve, the invention
comprises a hydraulic solenoid control valve, in particular a hydraulic 3/2-solenoid
control valve, comprising a valve housing, a valve chamber integrated into the valve
housing and including a first valve seat bore as a connection to a first line, in particular a
pressure line, a free aperture to a second line, in particular an operating line, and a
second valve seat bore as a connection to a third line, in particular a tank line. Further,
this hydraulic control solenoid valve comprises a solenoid and a valve spindle moved by
said solenoid and partially arranged in the valve chamber. The valve spindle comprises,
within the valve chamber, a first sealing surface facing the first valve seat bore and a
second sealing surface facing the second valve seat bore, such that selectively the first

valve seat bore or the second valve seat bore can be closed. Further, the valve spindle



16coi|l 17armature 18pol e core 2019l i near gui de 20gap 2lconnecting |ine
22ar mat ure space 23sl eeve 2524insu|atig 25groove ring seal 26base housing
conponent 27first val ve chanber insert 585econd val ve chanber insert 30
29ext ensi on 30cap 31t ank conpart nment

extends from the valve chamber through the second valve seat bore toward the

solenoid.

In a preferred embodiment of the alternative hydraulic solenoid valve, it is provided that

5 a connection of the third line to an armature space of the solenoid exists along the valve
spindle or inside the valve spindle, such that a pressure generation in the armature
space is prevented. In particular, this connection is realized by configuring a flat surface
at the valve spindle, or by manufacturing the valve spindle as a polygon, in particular a
hexagon.

10

In the following, advantageous embodiments of the two inventive hydraulic solenoid

valves are described:

In a preferred embodiment, it is provided that the diameter of the first valve seat bore is

15  smaller than a diameter of the second valve seat bore.

In a preferred embodiment, a pressure spring is arranged between the first valve seat
bore and the valve spindle. In the variant including a ball, the inventive valve may
therefore be referred to as a spring-loaded ball-cone-seat valve.
20
In a further preferred embodiment, it is provided that the second sealing surface, in
particular the cone surface, seals the second valve seat bore in a de-energized state of
the solenoid, and that the first sealing surface, in particular the convex surface, seals
the first valve seat bore in an energized state of the solenoid. The preferably provided
25  pressure spring serves to press the second sealing surface of the valve spindle into the

second valve seat bore in a de-energized state.

Preferably, the first sealing surface comprises a convex surface, in particular a ball.
Further preferably, the second sealing surface comprises a cone surface, in particular a
30 cone ring surface. By linearly displacing or moving the valve spindle, the first valve seat
bore is closed by the convex surface or the second valve seat bore is closed by the
cone surface, selectively. A seizure in the switching position under pressure is

effectively prevented by the ball valve embodiment including the convex surface.



32vol une conpensation piston 33conpensation spring 39 34spring bearing
35drilled insert 36filter 37volune co nsation unit 538l ongi tudi nal val ve
axis 39ring channels 400-ring seals 423§0r cl oser 42door cl oser housing
1043first door closer housing part 44second door closer housing part

45t rs’i—'u‘%@ﬁs'tﬁee iﬁ%ri\tﬂﬂ\ preferably comprises a filter, in particular in the first line.
Particularly preferred, the filter is arranged outside the valve chamber directly in front of

the inlet into the first valve seat bore. The filter prevents pollution of the oil and in
particular a pollution of the two valve seats. In a further preferred embodiment, the first

5 valve seat bore is arranged directly opposite to the second valve seat bore. In a
preferred embodiment, the solenoid comprises a coil, an armature, a pole core as well

as a gap between the pole core and the armature. The pole core comprises a borehole

along the longitudinal axis of the valve spindle and therefore provides an
accommodation and a linear guidance for the valve spindle. Further preferably, the

10 inventive solenoid valves comprise a control unit for the solenoid. By means of said

control unit, the solenoid can be switched between energized and de-energized.

Further, the invention comprises a hydraulic cartridge solenoid control valve, in
particular a hydraulic cartridge 3/-solenoid control valve, comprising one of the afore-
15  described hydraulic solenoid valves, wherein the housing is configured to be at least
partially inserted into a valve adapter. Said valve adapter is located in a component
which integrally accommodates the cartridge 3/2-solenoid control valve. Particularly
preferred, the first line, in particular the pressure line, and the second line, in particular
the operating line, are directed radially or vertically outwardly with respect to the
20 longitudinal axis of the valve spindle. In addition, O-ring seals are preferably arranged
laterally of the outwardly directed first and second lines on the surface of the valve
housing, such that these lines can be connected pressure-tight by inserting the cartridge
housing. Particularly preferred, the valve housing comprises circumferentially extending
ring channels for this purpose. Starting at these ring channels, a plurality of radially
25 directed channels for the first line and/or a plurality of radially directed channels for the

second line may preferably lead to the valve chamber.

Further, it is preferred that the hydraulic cartridge solenoid control valve comprises a
volume compensation unit including a tank compartment. This volume compensation
30 unit including a tank compartment is integrated into the valve housing or connected to
the valve housing by a flange. The tank compartment is preferably connected to the
third line. The valve is preferably structured along the longitudinal axis of the valve
spindle as follows: The valve chamber including the valve spindle is arranged in the

center. On one side of the chamber, the volume compensation unit including the tank



46danper piston 47first camroller 15 48output shaft, fornmed as a cam shaft
49rol I ing contour 50second camroller gzopening pi ston 52second pressure
spring 2053housing separating wall 54prSton rod 55cl oser spring tension

pi ston 56cl oser spring 57adjusting unit for closer spring bias 25 58cl osure
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chamber, the solenoid is mounted. Therewith, the hydraulic cartridge solenoid control
valve can be inserted into a component with the volume compensation unit to the fore.
The solenoid and in particular a plug at the solenoid preferably protrude from the
5 component. In a preferred embodiment, the tank compartment of the volume
compensation unit is slightly pressure-loaded by a volume compensation piston and a

compensation spring/pressure spring.

In addition, the invention comprises a door closer, in particular a hinge door closer,
10 including a free-swing-function, comprising one of the afore-described hydraulic
solenoid valves or one of the hydraulic cartridge solenoid valves, wherein the valve
adapter is formed in the door closer. The hydraulic solenoid valve or the cartridge
solenoid valve is thus integrated into the housing of the door closer or connected
thereto by a flange, and serves to control the hydraulic between the closure damping

15 compartment, the lock compartment and the tank compartment or the tank line.

The door closer including the hydraulic solenoid control valve further comprises
preferably a door closer housing, an output shaft to be connected to a door, a piston
assembly connected to the output shaft and guided within the door closer housing, a
20 closer spring, a piston rod arranged to connect the piston assembly and the closer
spring, a free-swing assembly configured to enable a translational motion of the piston
assemblies de-coupled from the closer spring when the closer spring is locked, and a

hydraulic lock compartment configured to lock the closer spring.

25 The afore-described advantageous embodiments of the inventive door closer are
accordingly preferably applied in the door closer including the hydraulic solenoid control

valve or the hydraulic cartridge solenoid control valve.



62l ongi t udi nal door closer axis 3063second throttle valve 64third throttle
val ve 65first throttle val ve 66first C§§Ck val ve 67second check valve 40
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26 base housing component

27 first valve chamber insert

28 second valve chamber insert
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30 cap
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76third throttled connection 1077first unthrottled connection 78first
throttled connection 79first axis 80second axis 81lfirst tie rod 15 82second
tie rod 83third tie rod 84forth tie rod 85output (driven) axis 86integrated
cl earance conpensation springs 20 87screw ng 88spring tension nuts 89first
sealin%4flaggﬁn§gggﬁ&9d seal ing flange 91lheight of rolling contour

35 drilled insert
36 filter
37 volume compensation unit
5 38 longitudinal valve axis
39 ring channels
40  O-ring seals
41 door closer
42 door closer housing
10 43  first door closer housing part
44 second door closer housing part
45 first pressure spring
46 damper piston
47  first cam roller
15 48 output shaft, formed as a cam shaft
49 rolling contour
50 second cam roller
51 opening piston
52 second pressure spring
20 53 housing separating wall
54 piston rod
55 closer spring tension piston
56 closer spring
57 adjusting unit for closer spring bias
25 58  closure damping compartment
59 piston assembly inner space, in particular cam shaft space
60 opening damping compartment
61 lock compartment
62 longitudinal door closer axis
30 63 second throttle valve
64 third throttle valve
65 first throttle valve
66 first check valve

67 second check valve



25 92cl oser spring accommodati ng space 93st ep/ shoul der 94pi ston assenbly
95additional piston first line, in partbcular pressure |line 30Asecond |ine,
in particular operating line third Iiné, in particular tank line 41 Patent
Clainms [based on clainms 1 and 2] 1. A door closer (41), in particular a

hi nge r : ' ding a free-swi ng 5function, conprising: a door
cl oser%us%’??ﬁ%%@k‘yout put shaft (48) to be connected to a door, a

pi st on 68sseritutly chOek valpanect ed to t he out put shaft (48) and guided in the
door claser N8dshgLeht) -
71 pocket
5 72 second front face, in particular pocket bottom
73 piston guide
74  first front face
75 second throttled connection
76 third throttled connection
10 77  first unthrottled connection
78  first throttled connection
79  first axis
80 second axis
81 first tie rod
15 82 second tie rod
83 third tie rod
84 forth tie rod
85 output (driven) axis
86 integrated clearance compensation springs
20 87 screwing
88 spring tension nuts
89 first sealing flange
90 second sealing flange
91 height of rolling contour
25 92 closer spring accommodating space
93 step/shoulder
94 piston assembly
95 additional piston
P first line, in particular pressure line
30 A second line, in particular operating line

T third line, in particular tank line



10a cl oser spring (56), a piston rod (54) adapted to connect the piston
assenbly (94) to the closer spring (56) a free-swing assenbly
adapted to enable a translational noti 6H of the piston assenbly (94)
decoupl ed fromthe closer spring (56) when the closer spring is (56) 15is
| ockedpAchyEifHd ¢ | ock conpartment (61) adapted to | ock the closer spring
(56), wherein the output shaft (48) conprises a cam shaped rolling contour
(49), in particular a camdisc, and the piston assenbly (94) conprises at

| east gne camroller, (4 50) abutting on the rolling contour (49). 20
[based??ﬁ‘lS a agpszigqcig] door closer of claim1, characterized by a

{1 i d- i ghin, SRRAT AbLAD (4P, in( BaMIHAIAATRMYEN dbBE AR, GhaaGhgNaURLEG W)
bet ween the piston assenbly (94) and the Closer spring (56), "wherein the
pi sbon r od fyretionpasssisirigr ough t he separating 25wall (53) in a fluid-tight
manner. [based on cl 3{ mﬂg % The door closer of one of the preceding

cl ai ms, ch&r %qreqjc?szeé OL')?' %41 3’ser spring tension piston (55) guided in the

door cl osemnhapiitnehdft2)8) ad Beaddinect@ @M tber, 30cl oser spring (56). [based
on claim5] 42 The door closer of clainms 2 and 3, characterjized in that

the | ock cénpaiamasgenly)(Ohs coppasigddertihe avtpieshatbeddtansyovided ipdhg daag
the cl oser c?o%reir ﬂ%u&ﬁas(hﬁﬂ pi ston (55).
10 a closer spring (56),
a piston rod (54) adapted to connect the piston assembly (94) to the closer spring
(56),
a free-swing assembly adapted to enable a translational motion of the piston
assembly (94) decoupled from the closer spring (56) when the closer spring is (56)
15 is locked;
a hydraulic lock compartment (61) adapted to lock the closer spring (56),
wherein the output shaft (48) comprises a cam-shaped rolling contour (49), in
particular a cam disc, and the piston assembly (94) comprises at least one cam

roller (47, 50) abutting on the rolling contour (49).

20

[based on claim 3]

2. The door closer of claim 1, characterized by a fluid-tight separating wall (53)
arranged in the door closer housing (42) between the piston assembly (94) and
the closer spring (56), wherein the piston rod (54) passes through the separating

25 wall (563) in a fluid-tight manner.

[based on claim 4]

3. The door closer of one of the preceding claims, characterized by a closer spring
tension piston (55) guided in the door closer housing (42) and abutting on the

30 closer spring (56).

[based on claim 5]



55. The door closer of one of the preceding clains, characterized in that
the piston assenbly (94) conprises a d er piston (46) including a first
camroller (47) and an opening piston ?gg) i ncluding a second camroller
(50), wherein the output shaft (48) is arranged between the danper

Pi st on 4( 46)r1aNGbdrMGo et dMsinddl 56AR d ThhractOfzethm tﬂ@?fhél'o@@%bnﬁﬁarﬁ'\éﬂt%%
characterized 1n that the danper piston (46) and the opening piston (51

are connectieformied bebveertthd 8epsmtingThall b3y antl dberclesercspiing &nsion piston
characteri ?gg) in that the danper piston (46) and the opening piston (51)
are connec ‘via four tie rods (81-84). 15 The door cl oser of one of
clains 6 or 7, characterized in that respectively two of the tie rods (81,
83; 82, 84) are arranged symetrically with respect to the |ongitudi nal
doo?® clboserThexileon elgper 2bonEhef theoprasedier cleimaneharacigrizegdn that the piston

characteriz i t .1 Ler - t

ol ng cortotrRya6R sl feGrel B i TtealP SRR 15
further ti %nrmiﬁ@ﬁist&ﬁl¥5’ﬁ)riﬁcladfn@rweéccbﬁi osntroter @0), wereimtheusutput shaft
(49) and on both sides of the output shaft (48), such that the oyerall

hei ght ( 91)\4®Xistaieandsd hetyeesibe drmpesPisten i 6k NeseR&Mas PIStRN {30 upper
tie rods (81, 82) and the 25two | ower tie rods (83, 84). 10. The door

cl oser of one of clains 7 to 9, characterized in that the piston assenbly
(940 cénpr iThesdadr tleast of vhairnn, egraabetdrizéd an dinatetheodqrapsapiston $465)i angk tHes6) |

wherein at | east two t rods (81, 83; 82 4). bei.ng arranged diagonally to
each 30 ot ﬁ@ﬁna}gep'ﬁm¢5ﬁé?r%aaéﬁe%§m?a‘h%f%‘fs ggﬂé&c)l' ear ance conpensati on
springs (86), in order to conpensate for a clearance between the rolling

contour (49) and the camrollers (47, 50).
7. The door closer of claim 6, characterized in that the damper piston (46) and the

opening piston (51) are connected via four tie rods (81-84).
15
8. The door closer of one of claims 6 or 7, characterized in that respectively two of
the tie rods (81, 83; 82, 84) are arranged symmetrically with respect to the

longitudinal door closer axis (62).

20 9. The door closer of one of claims 7 or 8, characterized in that that two tie rods (81,
82) are arranged above the rolling contour (49) and on both sides of the output
shaft (48), and two further tie rods (83, 84) are arranged below the rolling contour
(49) and on both sides of the output shaft (48), such that the overall height (91) of
the rolling contour (49) is arranged between the two upper tie rods (81, 82) and the

25 two lower tie rods (83, 84).

10. The door closer of one of claims 7 to 9, characterized in that the piston assembly
(94) comprises at least two integrated clearance compensation springs (86),
wherein at least two tie rods (81, 83; 82, 84) being arranged diagonally to each
30 other are tensile-loaded by means of the clearance compensation springs (86), in
order to compensate for a clearance between the rolling contour (49) and the cam
rollers (47, 50).



43 11 The door closer of claim 10, characterized in that the clearance
conpensation springs (86) are arranged,hn the danper piston (46) and/or in
t he opening piston (51). 512. The door ¢l oser of claim1l, characterized in
that the tie rods (81 - 84) protrude through the cl earance conpensation
Springs 1( 8Ghe UBSF Bigket RE JAIRRMBNCHFIDEARAT MatSP! BRErd ) cé\hgeﬁ@étm as
pressure springs and act agalnst the ends of the tie rods (81 - 384), such

t hat the tispringsi<86)8are sepngee in & idempesandsidn (46) and/mmean dodopentgepists one
of clains i %o 5, characterized in that a first pressure spring (45) is
arranged b Phkeen the danpi ng piston (46) and the door closer housing (42),
wherein the first pressure spring (45) is configured for a cl earance
conpensati on between the rolling contour (49) and the first camroller

(47y. 1214 Thendoeiodesen ekelpinafl lombapctelizadhin that ¢he tigrrogs{Bih-184) protrude

characteri i t nd SPI ( i rr.an ween, the
openi ng pi iﬁrg)HgESwgaﬁ%a?%@C%pi %%ﬁéﬁ%%%P S%Hr@'gsbgg%eﬁvr%ﬁéﬁogg% lré}g%tapl ston
(51) and aroafinsatorlsppingt 086§ ¢ fornee cisedrdssutdigprngs amdr act 4gdihsbthe
bet ween the piston rod éS@ and the separating wall (5%), wherein th

second pr e8dp&f dhg tiagods 1 + 84 siahdhrkidertis rodsdPd ar & c%rezt@%i%p@ﬁgﬁ i on
between the rolling contour (49) and the second camroller (50). 15 The
door closer of one of clains 13 or 14, characterized in that the first

pr é8surlgd. sdihendpdréi)searad/ome dftudaisech 5 pelemactesizegiin tiat @Rt presssigpwinged

agal nst a s(hgst }Sog?r%g\e,@lblétwggn the damping piston (46) and the door closer housing

(42), wherein the first pressure spring (45) is configured for a clearance

compensation between the rolling contour (49) and the first cam roller (47).

15 14. The door closer of one of claims 1 to 5 or claim 13, characterized in that a second
pressure spring (52) is arranged between the opening piston (51) and the piston
rod (54) or between the opening piston (51) and an additional piston (95)
connected to the piston rod (54) or between the piston rod (54) and the separating
wall (53), wherein the second pressure spring (53) is configured for a clearance

20 compensation between the rolling contour (49) and the second cam roller (50).

15. The door closer of one of claims 13 or 14, characterized in that the first pressure
spring (45) and/or the second pressure spring (52) are supported against a
stationary wall. '

25



